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THE NEW POSTAL LAW.

The Hon. William Mulock comes within an ace of
being a great postal reformer. Although not the originatur
of the Imperial penny postage, the ready co operatiun he
has given to the plans of the Imperial Government is
appreciated throughout all the Briush Empire, he has
brought about many ecunumies in the adniinistration of his
department, and last of all, the domestic two cent rate,
which has just come inte force in Canada, is the consum
mation that thousands have long devoutly wished. In
order to cover up in part the deficiency which this reduc-
tion creates, he has framed a law imposing postage upon
newspapers. With such a law in itself we have no fault
to find. In fact, the publishers of this journal advocated
such a law several years ago, before the present Post-
master General came into office, but it is just in this law
that the Hon. Mr. Mulock fails to be a great man, and
discloses either the weakness or shadiness of his public
career. The new law is in fact a deception, in that it
allows one class of papers to get the benefit of postal
service free as before, while it imposes the whole burden
of the tax on another class of papers. Whether, as some

suppose, the Postmaster General was moved by a craven

fear of the country Press, which forms, in nuinbers at least,
the Jargest section of the newspapers of the Dominion, or
whether he was moved by another motive, we cannot say,
but the fact remains that this new law, by creating a zone
of forty miles from the office of publication, within which
all newspaper matter is free, relieves ninety-nine out of
every hundred local papers from the payment of postage,

while the newspapers that have a general circulation
benefit practically nothing by this exemption.

The Monetary Times shows up the injustice of this
arrangement by the following concrete instance. **We
know of one case where a journal having a circulation of
4,500 will, by the operation of this Act, benefit to the
extent of only 110 copies. On the othet hand, a paper
having a local circulation of an equal number would pay
no postage at all. Mr. Mulock, we are assured, will see
the injustice of such an arrangement.” We sincerely
share in this hope, for a discrimination so unjust was never
framed in the histoty of newspaper laws. As befure stated,
the whole burden of this tax falls upon une cluss of news-
papers, while another class is permitted to escape alto-
gether. A law founded upon injustice cannot, and should
not, stand, and we believe the Postmaster-General has a
sufficient sense of right to see that this discrimination is
removed.

OILING UP.

BY J. W. WiLLIAMS.

In the broad range of the art of mechamcs there 1s no
more engaging feature than that of the problem of the
reduction of waste power caused by Iriction, and the extent
of these efforts may be measured by comparing the shriek
ing ox-cart of India and Africa and the ball-bearing axle
of the present, with tlns great extent of improvement in
mechanical construction there still remains one feature
which seems to have been understood by the wagon driver
of a thousand jyears ago just as simply and as clearly as
the engineer of to day, that 1s, lubrication. Thisis an
item of hnuwledge as valuable as many of thuse . Lich are
incidental to machines of all kinds, and one which caunot
be overlooked, both from a theoretical and practical value,
as proper and impruper lubtication raises and lowets the
coal bill, and is an item of eapense necessary to tahe into
account. The main features of the operation of lubricating
may be considered, tl.e conditions and the material.

Attention :inay be given to the elements which consti
tute a plant. Thereisasoutceof puner,amachine pussessed
of hmitel force usually in excess of the call ur require-
meat, this may be an engine {(steam, gas, or vil), water-
wheel, motor, etc., and this machine has to exert its
strength in moving the working parts of the plant, the
machinery, and execute a varying amount of work. In
the effort to overcome the resistance of this work is pto
duced the friction referred to, this friction exists frum two
causes, the actual weight of the material of the machiuery
and the pull ur stress due to the effort of the motive fover
to do the work, this latter is the main part of all the
friction, the amount due to weight of machinery matetiai
becoming less in the ratio of motion at urdinaty speeds.
The possible loss of power may be imagined from the
results of experiments which were tried with a cast iron
shaft on a dty Lell-metal beating with the result of a loss
of one fifth of the power, with a wrought iron shaft a luss
of one fourth , these proportions were reduced by lubtnica-
tion to six per cent. in the first instance and nine per cent.
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in the second. These two examples shoul§ be sufficient
to indicate that «*oiling up ™ is an important part of the
care of machinery.

The conditions may next be consideted, and the first
which presents itsell is that of varying pres.ure and vary-
ing speeds and, as tmportant 1o consider, varying tempera-
ture ; these are the conditions under which a lubricant 1s
required to work, and to meet these it should possess suffi-
cient body to withstand pressure, and to be fluid and free
running for speed. The qualities which we may look fgr
in a lubricunt are a freedom from injurious clcments,
abrading or corrosive, and having stability in thac it will
not solidify in the cold nor evaporate in the heat, this
latter tendency producing two resuits, either the total loss
of the lubricant, or what is called gumming, which is part
of the lubricant evaporating and leaving the solid portion
in the bearings ; this latters a characteristic of vegetable
substances, the total evaporation occurring with mineral
oils of light grade. The corrosive nature referred to occurs
with animal products, these having a greater tendency to
rancidity and also requiring more chemical treatment to
bring into condition and thereby being in greater danger
of being tainted with corrosive impurities.

We need not consider the long list of substances
which have been used as lubricants, solid, liquid, dry, wet,
thick, thin, clean and dirty, for all these have been features
of the various lubricants which have had their placein the
markets, but we may be sausfied that in the animal oils
and grea-es, with their great range of body, their freedom
from impairment by atmospheric action and «ther physi-
cal changes, that we inay obtain a lubricant fitted especi-
ally for our requirements, but it lies with the users to
examine them in practice for the features enumerated,
and, what will be found the main cause of discatisfaction,
misuse ot thein must be corrected. 1t is within bounds to
say that the use and not the stuffis what is wrong, and in
this direction should improvement be sought, with a better
attention to beasings 1o keep them steadily supplied : three
cents a gallon cut obtained on an oil is nothing to boast of
if thirty cents worth of coal be used instead of the oil.

THE ELECTRIC LIGHTING OF TRAINS.

RORLRT A, ROSS, L.E.

Electric tram-hghting is occupying the attention of
the larger railway companies on this continent at present
to a large extent, and in a number of cases has been
adopted for the better class of train service. In Europe
the deveiopment has been much more rapid and on many
hines 1t _has or is in process of displacing the oil and gas
formerly in universal use. The reason for the change is
not far to seek. The public demands the utmost luxury
when traveling, and having been educated to the advan-
tages of electric highting at home is quick to appreciate the
same advantages on the railways where at the present
time it is counted a luxury, but will soon become a neces-
sity. The public recognizes the fact that as the electric
lamp is free from flame there is no risk of fire and no viti-
ated atmosphere to breathe and it has an illuminant and
not a mere gloom disperscr as with oil and gas. Its ready
adaptability to being placed where wanted makes possible
the use of reading lights in the seats and in other positions
where any other form of illuminant would be impossible.

The railway companies are not slow to appreciate
these advantages, but naturally wish to be assured that
clectrical illumination will not be more costly and less
reliable than other methods As regards the cost, from
recent experiences of different companies it appears that

.
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it is at least as cheap as gas and more expensive than oil.
I'hat this inferiority in point of cost as compared with oil
will not hinder its introduction is evident, for oil has super-
seded candles aithough mote costly, and even if electric
lighting were more expensive than gas its ackaowledged
superiority would render its use advisable. As regards
reliabality, which is certainly equally important with cost,
the apparatus used in all systems of electric lighting is
practically identical with that used for the illuminaticn of
buildings and should be as rehabile in operation.

Storage batteries at the present time are thoroughly
commercial, as are the dynamos and generating apparatus,
In the case of axle driving some complication in the regu.-
lating apparatus wmay exist and it is particularly at this
point that a careful sclection of apparatus is ¢ssential.
The several systems in practical operation miay be divided
into two general classes, the first where each car on the
system is independent and capable of taking care of itself.
and the second where each car is dependent upon some
method of charginglocated either upon thetrainorat certain
points along the line. The first class necessitates the use
of an axle-driven dynamo under each car with sufficient
storage battery capacity to carry the hights over the periods
when the train is not in motion or running too slowly to

Joux Gant, C E., City ENGINEER, OTTAWA,
A Riographical Sketch appecared in the Dezember Isaue.

enable the dynamo to light the car. Generally speaking
the operations of this equipment is as follows: When the
train 1s at rest or running under fifteen to twenty miles
per hour the battery operates the lights, when the speed
mentioned is reached the dynamo having attained the
proper voltage is automatically connected tothe lights and
battery throagh the operation of a governor or electro
magnetic mechanism, and the battery is chargel and the
lights operated from the dynamo. To regulate the voltage
which would inctease in proportion to the increase of speed
of the train if not controlled, two general methods are
adopted, either by keeping the speed of the dynamo con-
stant or by regulating its ficld strength. The first is
attained where the machine is belt-driven by allowing the
belt to slip, the amount of slip being governed by some
form of beli-tightening arrangement.  This, while appar-
ently unmechanical at first sight, works well in practice,
and has the merit of extreme simplicity. Where the
dynamo is rigidly geared to the axle the system of the
regulation of the field strength to varyin inverse propor-
tion to the speed is adopted, which may be done either by
an automatically controlled resistance in the shunt field,
by changing the resistance of the magnetic circuit of the
field magnet, or by a system of differential field winding.
By the above system each car is a separate and self-con-
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tained unit and may be attached to any train oun any line.
Uunder the second class, where cach car is not a separate
umt but is dependent upon outside assistance, there are two
general systems, the first where the car equipment consists
of storage batteries alone, which are charged at suitable
stations along the line, and second, where either an engine
and dynamo unit driven by steam (rom the locomotive
boiler or a separate boiler in the baggage car, or an axle-
driven unit for the entire train is located in the baggage
ciwr. \Vhere the simple storage system is used each car
is dependent upon obtaining charged batteries at regular
intervals and its travel is limited by this consideration.
Where the baggage car equipment is used the train is the
unit, and except for short intervals determined by the
capacity of the battery installed on «ach car the unit must
be maintained intact and the entire train must be wired, at
least for the main conductors for through connection to
the last coach. In the case of through trains, where the
amount of disconnection is small during long runs, the
batteries might be dispensed with and dependence placed
upon the generating unit in the baggage car, or a single set
of cells used in the baggage car or last car of the train to
carry the lighting over the periods of disconnecting of the
engine or baggage car.

As regards the initial cost of these several systems the
writer, after a careful investigation of wbat has actually
been done and what can be done at prevailing prices, has
come to the conclusion that the order of cost is about as
follows, beginning with the cheapest :

1. Engine and dynamo unit in baggage car without
batteries.

2. Engine and dynamo unit in baggage car with bat-
teries under each car.

3. Single axle unit iv baggage car with cells under
each car.

4. Battery equipments under each car with charging
stations at intervals.

5. Separate axle units and batteries under each car.
The last two are not far apart in initial cost per car
It may be pointed out, however, that allowance has been
made for charging stations on the understanding that they
are not used for other work, but in many cases the com-
panies have lighting plants already established which are
available for charging, which would diminish the cost of the
charging station plan considcrably. As regards reliability
any of these systems to be commercially successful must
be capable of being placed in the hands of the train crew,
the supervision of experts being only available at large
terminal points, and the expert supervision necessary
should not be great even when available, and this will be
secured by the use of the system which requires the least
apparatus on the cars. This condition is best met by the
charging station system where the batteries are inspected
after cach run and the charging apparatus is under compe-
tent supervision. The chances of failure are greatest on
the systems ewploying the axle units for charging, but
even in this case from the reports of several companies the
failures are few. Regarding the comparative cost of
operation of the various systems it is impossible to speaks
generally, as each is dependent upon the local conditions
on the particular railway system under consideration. It
may, however, be pointed out that the interest and
depreciation accounts, if properly allowed for, will be the
largest item in the cost, and the investment in the original
instalation will to a large extent govern the annual cost
per car for its cperation. This acts against the charging
station scheme because of the large number of batteries
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used, and on them the depreciation is larger than on the
rest of the apparatus.

The voltage employed where batteries are used should
be kept as low as possible with due regard to the wiring
losses, to take advantage of high efficiency lamps and to
reduce the weight and cost of the batteries as much as
possible. In practice the voltages range from 24 to 6o
and in many cases 2.5 watt lamps are adopted; the
decreased life of these being compensated for by the
smaller size of battery and charging apparatus. \Where
axle units are used the problem to be met approximates in
a small way to that of street railway motors which are
operating under the floor of a moving car and subject to
the shock and disturbance of the motion, but the amount
of attention whiclh they will receive while operating is less
than in the case of the motor.

" To sum up the relative advantages of the several sys-
tems n a general way we may say that the system employ-
ing a steam unit in the baggage car without batteries is the
cheapest and is very simple in operation, but when the
locomotive is uncoupled the lights are extinguished, for
which reason batteries under each car are a necessity usless
the train is never broken. The batteries need, however,
be but small. A single axle unit in the baggage carisina
good position for operation without chance of failure, but
requires somewhat larger batteries on eachcarthan the steam
unit system to carry the lights while the train is stopped
or running slowly. Each of the above systems requires
that the train be wired throughout from car to car. The
advantage of the separate axle unit under each car is that
each is independent and no through wiring is necessary,
but the initial cost is higher, and the necessary supervision
greater than those previously mentioned. The charging
station plan issimplerin operation, but itsinitial cost is high,
and its operating costs probably higher than any of the others
for the same conditions. It may be pointed out that where
any road is contemplating the use of electric light the
natural course is to proceed cantiously and invest as little as
possible until success has been demonstrated, and for this
reason the separate axle unit has an advantage, as only
those cars up n which the system is to be tried need be
fitted up, while with the other systems expense has to be
incurred for wiring all cars or establishing charging
stations.

These are merely general views and should not be
applied indiscriminately to all cases. as the Jocal con-
ditions of each road will modify the above conclusions
profoundly, each case requiring a careful study of existing
conditions to ensure that the best system is adopted to
meet the requirements Under the varied conditions of
traffic each of the above systems has its place and with the
possible conditions met by such varied systems it is not
too much to hope that the train of the immediate future
will be the electrically lighted.

THE EVILS OF INTERCEPTION TRAPS, ETC.

BY W. M. \WATSON.

In the July issue of Tue Canablaxy Excinerw I gave
an epitome of the sanitary expenments carried out by the
authofifjes of the city of Cologne. Germany, that proved
that it was both dangerous to the public health and in
direct opposition to sound sanitary science, to place inter-
ception traps on private drains and useless vent pipes on
the interior house plumbing arrangements.

Another paper on ¢ Sanitary Excesses” in your Sep-
tember issue showed that the engineers and surveyors o
Old London who had pressed the American drainage
obstruction system on their emplnyers, the public authori-
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ties, plainly saw that a serious mistake had been made,
and, that after the acrating advantages of the old draining
system were discontinued, that all the public sewers and
private drains were simply turned into putreaction
chambers or receptacles for breeding diseases, and that the
foul gases geuerated in the sewers invaded the houses and
streets, and that they, the engineers and surveyors, were
meeting together to find out a plan to crawl out of the
difficulty without tarnishing their former reputation.

The model by-laws, as they call them 3. Great
Britain, or town laws compelling property owners to place
the interception trap on their drains and to have useless
vent or back air pipes attached to all the house traps, has
only been euforced for a very short time, and in a few
towns of Great Britain, but the injurious effect of such
dangerous innovations was soon fult, becausethe people are
more crowded together there than out here, and the highest
sanntarians and engineers have begua to speak out boldly
against such cruel and expensive model by-laws, and con.
siderable valuable information has been published in the
engineering and sanitary journals of Great Britain proving
the njurions effects on the public health.

The lectures and debates of the 17th annual Congress
of the members of the Society of Sanitary Science, held
Jately at Birmingham, England, dwelt largely on the evils
of the interception trap and the excesses that have crept
inty plumbing and draining work. \V. Henman, Esq.,
F.R 1,B.A.Sc., etc.,chairmanof the Sanitary Sectionof the
Congress, in his opening speech stated that the day would
come when all interceptors and traps would be abolished,
and with them the sewer gases which the interceptors had
retained about our dwellings. He proved, during the
delivery of his address, that public engineers and surveyors
had deeply sinned against the public in the construction of
public sewers, because, instead of aiding a rapid removal
of sewage and refuse by water carriage, nearly all the
sewers they constructed acted as filters or separators,
invariably leaving the solids in the sewer pipes to fester
and become offensive and dangerous to the public health.

Dr. Bostock Hill at the same meeting showed the
falsity of using drain pipes too large for the flow and
placing interception traps on the private drains He stated
that the smallest waste or drain pipes which will convey
the necessary quantity of liquid intended to pass through
are certainly the best for reasons of cleanliress and flush
ing. From a single house a ¢ inch drain is ample, yet
Mr. Bostock says he has known public surveyors insist on
having a 6-inch pipe and interception trap installed instead
of a 4 inch, stating that they compelled the larger pipe
because there was less likelihood of the drain becoming
choked, which cannot be true, and there are many other
disadvantages that tell against using too large a drain
pipe, ‘iz., from small houses solids and sewage are
chicfly sent down in gushes, the pipe itself, if it is 6
inches, can never be nearly full, and the crown and upper
half of the sides only get splashed, so that dirt and filth
accumulate and set up putrefaction and generate danger-
ous gases. Continuing his address on the interception
trap he states that when the trap is put in the main line of
the private drain a ventilation pipe has to be ipstalled
somewhere near the surface of the ground, near the house,
to ventilate the private drain and house waste pipes, and
in that case the following evils must of necessity occur,
viz., each syphon or dip on the trap holds a quantity of
foul water, and where water closets are used faccal matter
lodges in them, which generates poisonous gases that take
the easiest way out to the open air, which is through this
breather or private ventilation pipe. This same breather
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delivers the accumulated contents of putrid gases each
time the house sewage is rushed down the waste pipes and
private drain. DBy these two methods alone a large
amount of putrid and poisonous gases are discharged into
atmosphere near the windows and doors of private
dwellings, causing constant smells, and if some of the
dwellings have fever in the place, and the stool of the
patient is sent{down the sewer, then the foul gases dis-
charged from the breather pipe or air inlet at this time is
dangerous and will spread the epidemic. It is certainly
undesirable to store sewage even in such small quantities
as the amount that lodges in the dip of a trap near inhabi-
table premises, and I am strongly of opinion that the
system of placing interception traps and other impedi-
ments in waste and sewer pipes induces}a state of things
that, from a sanitary point of view, is very much worse
than the system which the modern model by-laws have
superseded. These are the opinions of a public health
officer in England, and many of his associates are fully in
accord with him, but 1 will not weary the readers with
repeating their speeches, but proceed to give the results
of the tests made by Dr. Porter, M.D., showing the resist-
ance of traps to the freedom of the flow of water and
solidls when flushing water closets, because it is further
extending the experiments begun at Co'ogne and proving
another reason why their adoption 1s injurious to the
public health. Dr. Porter shows by his experiments,
what amount of water 1t take, to flush a water closet
properly and prevent the priviate dramn from becoming hitle
better than an elongated cesspool, and states that to gain
a thorough knowledge of the requirements of hiouse drains
he made 120 test experiments by flushing on the lines laid
down for such purposes by the Sanitary Institute in 1893.
The class of water closet he used was Duckett’s wash-
down closet having an S trap and a Unitas washout closet,
flushed by a water waste preventing cistern graduated for
a flush of 6, 4, 33, 3, 2% and 13} gallons of water at one
flushing, and connected to the basin by 5 feet of 11-inch
lead pipe. The water closet 1n each case discharging
through 47 feet of glazed earthenware 6-inch pipe and
again through the same length of 4-nch tile piping to an
interception trap, the usual quantity of ficcal, matter and
paper used being supphed tiom a factory privy. The weight
of the quantities at one flushing being 4 ounces, 6 ounces,
and 1n a few trials 3 and 12 ounces used at each flushing,
The first series of tmals (hilty in number) were made
with a g4-inch dran (fall 1 1n 40) and 4-inch disconnecting
trap. This trap was filled by 4 pints of water and at the
lowest part measured 3% inches transversely and 4 inches
vertically. Flushes of 3, 24, 2 and 1} gallons were
employed, the result being that 3 gallons nvariably sufficed
to thoroughly flush closet, dramn and 4-inch trap; a 23 gal-
lon flush generally failed to clear the 4-inch trap; with 2
gallons the interceptor was not once cleared, and most of
the solids were left in the trap. By repeated 2-gallon
flushes in rapid succession, causing a head of water in the
drain, the trap was eventually cleared with a rush, but this
did not happen if one flash were allowed to trickle away
before the next followed it. A 13 gallon flush was found
to be of little use. The drain was never cleared and
became rapidly blocked.

The second series included twenty.one experiments,
and was made with a 6-inch drain (fall 1 in 60) and 6-inch
disconnecting trap, which, it is noteworthy, required t2
pints of water to fill it, and at its lowest part measured 53
inches transversely and 58 inches vertically. Flushes of
0, 4, 3%, 3 and 2§ gallons were used, and it 1s a remarkable
fact that, though 3 gallons and upwards sufficed to clear



the closet and drain each time, the 6-inch trap was cleared
by a 6-gallon flush in only two out of four cases ; 4 gallons
cleared it in only one out of six cases, and anything less
than 4 gallons altogether repeatedly failed to clear the
trap.

The third series numbered twenty-two experiments
with a 6.inch drain and a 4-inch intercepting trap. With
a 3-gallon flush the closet, drain and trap were efficiently
cleansed every time, but a flush of less than 3 gallons
failed each time to clear the drain and to reach the trap.

The fourth series (eighteen trials) with a *¢ Unitas”
washout closet, 4-inch drain and 4-inch interceptor, flushes
of 3, 24 and 2 gallons being used ; 3 gallons sufficed to
clear the trap in two out of six cases. With smaller
flushes the trap retained a portion of the charge in every
case; in five cases the drain was not cleared, whilst in
eight the closet trap was not cleared, due evidently to the
inherent faults of the washout closet. I shall be pleased to
supply fuller details of these results to anyone interested
in the matter, and I venture to submit the following

CONCLUSIONS.

(1) That 3 gallons is the minimum amount that can
be relied upon for efficient flushing—i.e., prompt carriage
of dejecta through closet, drain and interceptor to sewer
even with a good form of washdown closet well laid, 4 inch or
6 inch drain, and good 4-inch interceptor. (2) That if an
inferior type closet be used, or if the intercepting trap
exceed 4 inches in diameter, 3 gallons is clearly not sufficient
for effecting flushing. The proper remedy then, however,
is to correct such structuial deficiencies rather than to
increase the flush. (3) That if no intercepting trap be
employed a flush of 2} gallons is the minimum amount
that can be relied upon to efficiently cleanse the closet trap
and drain. (4) That the invariable employment of a discon-
necting trap, as recommended by the model by-lawse, is far
from being an unmixed benefit, and, owing to the obstacle
the disconnecting trap presents to the cleansing of house
drains, its use should be strictly limited to those dwellings
inside which a drain opening exists—z.g., in the cellar—
and that if such drain ooenings inside houses were pro-
hibited in new dweliings, disconnecting traps might, with
great advantage, be entirely dispensed with. There i
wuch reason to believe that we have hitherto exaggerated
the potency of sewer air ; assuming, however, that it is noxi
vus in its effects, the object of a disconnecting trap is wholly
gone if we keep all drain openings outside our dwellings;
and having done this, it is absurd to continue to insist on
disconnecting traps, which only diminish the efficiency of
the flush of water.

This is the opinion of Dr. Porter, an eminent authority
on sapitary matters. If our readers turn up the back
number of April, 1897, they will find an article on sanitary
appliances, showing how cellars and basements can be
properly drained without the drain entering the premises.
this is the way Dr. Porter suggests they should be,

PETROLEA WATERWORKS.

The Board of Water Commissioners, Petrolea, Ont.,
has presented a statement of receipts and expenditures for
the year ending November 3oth, 1898, that is most
encouraging, and considering the prospects for the future
the chances are that next year the works will be self-
sustaining. These works were constructed in 1896 and
1897, and have been in continuous operation since January,
1897, although not fully completed until a few months later ;
they were fully described in THE CaNaDIAN ENGINEER for
November, 1897. TFew people, even in Petrolea, believed
that a town of less than 6,000 population could afford to
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spend $172,000 on a waterworks system, and many
prophesied that the works would not only be a failure
financially, but that they would not be a success mechani.
cally. The town engaged as engineer Willis Chipman, of
Toronto, to design the system and to superintend construc-
tion. The cost was kept well within the estimates an.
within the amount raised by the sale of the debentures.
Not only has the cost of all the service pipes, but the cost
of all the extensions of mains laid in 1897 and 1898 has
been paid out of the amount raised by the sale of original
debentures. :

The town of Petrolea in 1893 entered into an agree-
ment with a private company to put in works on the
franchise plan, but the company not succeeding in finding
an available source of supply near the town failed to com-
plete the works after laying two miiles of pipes. DBy this

PRTROLIA \WWATER \WORKS, 1890.

agreement the town was to pay $4,900 per year for 7o fire
bydrants. Upon the recommendation of their engineer in
1895 the town decided to construct its own works and go
to Lake Huron for its water supply, a distance of twelve
miles in a straight line from the town hall, pumping the
water over a rise of 150 feet above the lake toa water tower
1n the town, its base being 87 feet above the lake level. The
size of the main to be laid from the lake to the town, the
protection of the intake on the fully exposed lake shore,
the class of machinery required and the probable necessity
of filtration, were all important problems with the town
council, and other engineers were called in to report upon
the plans, but their recommendations were not followed
and the works were constructed as originally designed.
The intake has now stood two winters without injury, the
water supplied has given the best of satisfaction to the
citizens, the cost of pumping, owing to the high class of
machinery adopted, has been no greater than in many
other places where the pumping station is not distant
more than a mile from the town, and there have been no
breakdowns since the works were started.

The commissioners report the receipts from consumers
as $8,800 and they allow for fire hydrants only $4,000;
making a total revenue of $12,800 for the year ending
November 1st, 1898. The operating expenses for the year
have been $3,560, leaving a balance of $9,240. The
mterest and sinking fund charges amount to $9,947 per
year, and the net revenue is now $9,240. If the amount
the town agreed to pay the private company for fire pro-
tection were substituted for the $4,000 the works would
now he self-sustaining, and it is evident that in a year or
more they will be so even with the present allowance for
fire protection.

With the present low rate of interest for municipal
debentures every town can afford to construct a system of
waterworks, but it will be found to pay to put in a general
sewerage system at the same time.
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ONTARIO WATER WORKS SYSTEMS.

\We are indebted to Willis Chipman, C.E., Toronto,
for data npon which the following valuahle tabular histqry
of water works systems of urban municipalities in Ontario
for the past fifteen years has been compiled.  Cines of
20.0c0 and over, in which large sums had been spent m a
long senies of years previously, have been omitted. A
separate hist 1s given of water works constructed by private
corporationc and afterwards acquired by the municipalities ;
and of water works built by private companies and still
operated by such compimes. The bist will be a valuable
one for reference purposes,

WATER WORKS BUILT Y MUNICIPALITIBS,

Engmeer.
Potter, Alex.

Pop. Date Cent

Alexandria........ 1,500 1893 $23.000

Ambherstburg...... 2,300 1891 23,000 Galt. John
Aylmer ........ . 2200 1591 17,000 Milne. Alex,
Alliston «......oo0 2,900 1592 e e
Bramsville ...... 900 1865 1 §.000
Beeton .......... 800 1892 20,000 Galt John
Bracebridge ...... 1,400 1803 2,000 Brough, \W. C.
Hrampton ........ 2500 1852 05 000
Brantford ........ 17,000 1883 230000 (Cole, ] A, &

Jones, T. H.
(Small works, bullt by 2 private comipany for lice protection, were putchased by
the ity bng3sn),

Cambeliford ...... 2,500 1890 19,000 Galt, John
Collingwood ...... 5000 1590 79.000 Galt, John
Peseronto ...... «  3.500 18y6 33 000 Butler, M. J.
Dunoville ........ 1 Soo 1891 5.000 Galt, john

I2SSeX .. veee vaenn 1,700 1891 31,000 Galt, John

Fort Witham ... 3,000 18,8 36.000 Galt, john
Galteoeevvecveans 7000 131 157.000 Chipman, \Willis
G nanoque ...... 3.000 1802 20,000 Chipman, Willis
Goderich .. ..... joo00 LA 68 020 Chipman, Willis
Georgetown ...... 1.500 1891 10,000 Warren, Jas
Huntsville,. ... 1.200 1597 20 000 RRoberts, V. M.
Kingsville ........ 1400 15,4 Ceeees Newman, Wm,
Leamington ...... 1yoo 1891t 16,000 Bell. ] AL
Markham .. ..... 1,100 1801 10,000
Meaford ... .... 2000 1592 22,000  Swg, J. G,
Memntton ........ 2,000 1858 78.000 Monro, Thos.
Milton .....o. .. L300 1983 20 00 Bell. ) AL
Morrisburg . ... 2,100 1837 206.000 Kenneldy, Wm,
Me Forest........ 1598 25,000 alt, john
Newmarket .. .. 2.200 1850 20.000 ettt .. e

4,000 ° 1Syo 77.00) Kennedy, \Wm,
vltand owned I-{,n company. were pu-chased by the town
uilt and extendeds

Niagara Falls ....

(The oritinal worke
in the year ghven, and the works re

Niagira-on-the-Lake 12,300 .. 35000 Galt, John
North Bay........ 2000 592 35,000 Galt & Rourke
North Toronto .... 3000 15y2 40.000 Venables, J.
Orangeville ...... joo0 13)5 50 000 Chipman, Willis

(Small works bullt originally for fire protectlon on the main sireets. Rebwiltand
enlarged In year given).

Orillia 5 000 1892 e e
Owen Sound ...... 7«00 1890 235,000 Kennedy, \Wm,

(The orizinal works, built and onned bl;a company, were purchased by the town
in the year isen, and the works rebuilt and extendedt

Paris .......... . 350 1594 40 000 Bell, J. A

Parry Sond .. ... 2,000 1892 35.000 Galt, John
Penetanguishene .. 2 200 1591 30,000 Gult, John
Pembroke .. ..... 4.500 1893 56,000 Chipman, Willis
Petrolea .... ..... 0,000 189b-7 170,000 Chipman, Willis
Picton.... ...... 3.300 1889 33.000 Bolger, T

Port Colborne .... 1.500 1598 16,000 Witmer, J. F.
Port Hope........ 6,000 1893 50,000 Stuart, ]

(Smali wuiks built utaginally fur fire proteciion on main <treeta Rebenlt and

enlarged in year quven),
Renfrew. ........ 3co0o 1897 52.000  Chipman, Willis
Sandwich ...... 1,500 1891 19 000
Shelburne ........ 1,200 1899 13,000 .
Stouffville .... ... 1,400 1897 22.000 Galt, Jouhn
St, Thomas ...... 11000 1541 150000  Bely, Jo AL

(The onanal works, b and v ncd by a¢stipany, wore putchased Ly e town
in the year giren and the works rebunlt and extesnded)

Sudbury ... 1,400 1896 R Gordon & Rourke
Talbury Centre ... 8oo 1888 16,000 feeieeteaaniaeen
Toronto Junction..  5.000 1889 150,00 Venables, J.
Welland 2,500 1888 32,000 Kennedy, Wm.
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Ronald. J. D.

Keefer, T.C ., &
Woodstock........ 150,000 Davis, W. M

(The orleinal works, constructed for fire protection, were rebuilt by whe town
n 1K92).

WwWiaarton c.vveiiee. 2,000 18%9 30,000

9,000 1892

WATER WORKS BUHIT HY PRIVATE COMPANIES AND ACQUIRED #Y
THE MUNICIPALITIES,
Pop.  Date.

+ Town purchased in 1898 for $78.c00.
{ Willis Clupman, engincer for town.

{ Town purchased in 1898 for $102 ooo
Willis Chipman and H. J. Bowman,
engincers lor town
Purchased by the city for $63.000
‘Town purchased in 1832 for $129.000.

{\\'illis Chipman, engineer for town.
Town purchased in 1895.

{ Town purchased in 1837 for $86,000.

| Willis Cnipman. engincer for town.

Barrie ........ 6,000 189t

Berlin ........ 8,000 1888

Brantford ....17000 1870
Brockville ..... 9,000 1384
Chatham ...... 9,000 1391

Cornwall ...... 7,000 1886

Purchased by town in 1894 for $45.000.
Purchased by the town for $17,000.
Purchased by town for $35,000.

Kincardine .... 2,600 1890
Niagara FaVs.. 4.000 15884
Owen Sound .. 7,000 1580

WAIER WORKS BUILT B8Y COMPANIES BUT NOT 1 BT ACQUIRED.

Pop. Date,
Belleville ......10,000 1888
Cobourg ...... 5000 1388
Iroquois ....... 1,500 I880 ... iciiiiiiiiiiint tene diieeiiaaas
Ingersoll ...... 4,000 1891
Lindsay ....... 0.500
Napanee oo 4000 138N Liiiiiiien el 4 aeen.
Perth . ...l 3,500 1897 ciiiiiiiiiiianenn,
Waterloo ...... 3.000 1835y

City now negotiating to purchase.

CARBOLITE.

Of ** Carbolne,” the recent mventton of  Harenstein, of
which accounts have been published m the techmical papers,
The Engincermg and Mg Journal says: = The matenal
wluch he produces and calls carbolite is a biproduct in iron
smelung, and s clanned to be a cheap substitute for calcitm
cabade, bang of the same nature as the latter; it is claimed
that the profit in producing it from blast-furnace stag promises
to he so great that the pig fron may then be regarded as a bi-
product. {t is a calcivm-aluminume-silicon-carbide. The slag is
wthen directly from the furnace blust in converters like those
tsed i steel-making, impregnated  with  pulverized coke by
means of a gas-blast, and the mixture brought into coutact
with carbon bars through which a current of electricity i<
passed, which generates the intense heat required to produce
the carbide. It is shown that these claims are misfeading. Such
~lags contain at most only 30 per cent. of lime, andd the carbide
thus produced would be very poor substitute for the calcium
carhide: the silicon in the slag would form carborundum, which
gives off no gas on the addition of water: the aluminun would
form aluminum carbide, which, with water, evolves the methane,
which is only iaintly luminouns, it bemg like natural gas: the
iron ‘oxide would form iron carbide, and would add another
impurity. The mixture would therefore contain so wmany non-
gas-making  impurities that it would only produce a small
amount of illuminating gas as compared with the caleivm car-
hide, Morcover, the production of these uscless impurities
cests clectrical energy, and it i< doubtiul whether the saving in
heat due 1o using the already heated product would offset the
waste of clectric power. It i« moarcover. doubtful f this ma-
turial could be made withont infringing on one or inore exist-
ing patents.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

The thirteenth annual meeting for the clection of the councif
for 1899, and the transaction of other business., was being held in
the Society’s rooms. 112 Mansficld street. Montreal. as we went
1o press, a full report of the meeting will appear in the February
issue of The Canadian Eangincer. The following is the prn
gramme: Tuesday, January 1oth.—11 a.m. mceting for ‘the
clection of scrutincers in the Socicty’s ronms: 2 p.m.. excur-
sion from the Bonaventure depot to the New Victoria bridge.
by courtesy of the Grand Trunk Railway; 8 p.m.. meeting in the
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Society's rooms, paper upon the construction of the new Vic-
toria bridge prepared under the direction of Joseph Hobson,
cluef engincer, Grand Trunk Railway, illustrated by lantern
projections.  Wednesday, January 1ith.—Excursion of the So-
ciety to visit the works of the Laurentide Pulp Company, Grand
Mere, for which a courteous invitation has been extended by
the company, Thursday, January 12th.—I10 a.m. and 2 p.am..
technical meetings in the Society's rooms, at which the follow-
ing illustrated papers will be read: The Soulanges Canal, by
Thos. Monro, past president, Can. Soc. C.E.; the Trent Canal
by R. B. Rogers, M, Can. Soc. C.E.; the Georgian Bay and
Outawa Ship Canal by I1. K. Wickstced, M. Can. Soc. C.E.; §
pan., members’ annual dinner, at the Windsor hotel. Friday,
January 13th.—10 a.m, and 2 p.m., business meeting and an ad-
dress by the retiring president, W, G. McN. Thompson.

THE PREVENTION OF SCALE IN BOILERS.

In an article in the November issue of The Home Study
Magazine, in answer to the question, * Will carbonate of soda
or plain soda remove hard sulphate of lime scale ?” the expert
replics, “ I have never found it to be much good for that pur-
posc. I can tell you, however, what will remove it pretty cffec-
tually—very cheaply too—and that is ordinary kerosenc. If
this is fed to the boiler at the rate of about one-quart per day
per 100 h.p., the benefit to the boiler will soon be apparent.
It has also been found to prevent, to quite an appreciable extent,
the formation of hard scale. Its action upon the sulphate of
lime does not secem to be a chemical one, however, but rather
a mechanical action. In my opinion, the minute particles of
sulphate of lime precipitated by the action of heat, are first car-
ricd to the surface of the water by the boiling and bubbling of
the water. There they become coated over with the kerosene.
which prevents them from uniting into a solid mass when
deposited on the plates.” This may be accepted as the opinion
of one of ta« most advanced United States engincers it is
claimed. In rtder to get the benefit of the scale removing
propertics oy keroscne, it is necessary to introduce it into the
hoiler drop by drop. and for this purpose a special device has
been constructed. One of the best known and most widely

used of these is that shown in the accompauying cut, made by
the Detroit Lubricator Co., of Detroit, Mich,, and known as
the Detroit Kerosene Oil Injector. Besides being extensively
used in the United States, several thousand of them have been
sold in Europe. For morc than two years past the Vienna
Dampfkessel untersuchungs und Versicherungs-Gesellschaft
have been conducting a scrics of cxperiments with these Detroit
keroscne oil injectors, and their report has recently been pub-
lished. It agrees with the American opinion cited above, but
it is morc dectailed and specific. It states, for instance, that®
“ kerosene injected by way of drops with the feed water comes
into the boiler as an cmulsion, and remains waving in the
water. The evaporating process separates the pulverized scale.
which gets covered with a thin hide of oil, whereby the sticking
to the wall is diminished.” In regard to its action on the scale
alrcady formed, a very interesting explanation is given. On
account of its peculiar nature, the kerosene penctrates into the
scale, which being a very bad conductor of heat, is much hotter
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at the shel] than on the water side. As the minute penctrating
particles of kerosene get deeper into the scale they become
hotter and hotter, till finally they become changed into a gas,
and the resulting expansion bursts off pieces of the scale, just
as dynamite docs in a mine, and this process continues until all
the scale is removed. As scale is one of the most annoying
tioubles of steam plants everywhere, this method of disposing
of it, being both cheap and effective, will doubtless be very gen-
crally taken advantage of.

ELECTRICAL POWER TRANSMISSIONS.*

BY R. A, ROSS, E.E., M. CAN. SOC. C.E.
(Concluded).

Having sketched in a general way the points to be con-
sidered and determined upon the general featurcs of the trans-
mission, we may- take up the figuring of lines, efliciencies and
horse-powers to be generated. To do this, certain assumptions
must be made as to the allowable efficiencies of the line and
apparatus at various loads, which has been done in the tables
below. .\s regards the apparatus, commercial efficiencies have
been assumed, which are usual for this class of work, and will
be guaranteed by the manufacturers. The line cfficiencies are
what would be usually allowed, considering the

copper as
designed for those cfficiencies at maximum demand.
Loads.
Transmission (generator to sub-
station).... ... cee wee ser aee 100%  75% 50% 25%

Generators... vue cos cie vaenee oo 96 05 94 00

Line... ... R ¢ 92.5 0§ 97.5
Raising and lowering transformers. g6 95 94 90

Total efficiency of transmission 83 83 84 79
Incandescent (distribution to lamps). .
Primary distribution at 2,000 volts.. 96 97 o8 9%
Large reducing transformers... . o7 97.5 97 95

Secondary distribution to lamps . . 97 o8 985 99
Total efficiency of distribution. o1 925 935 03

Arc Lighting (distribution to lamps).

Efficiency of motor.. ... ... cc... 92

Efficiency of arc machine.. . . ... 86

Efficiency of line distribution to
JamPs.eeei s ot ve vee crereneee 93
Total efficiency of distribution . 72.6

Power Circuit (distribution to motors).

Efficiency of lines... ... ... ..... o0 925 95 97.5

Efticiency of transformers... ... . 06 95 %4 92
Total efficiency of distribution 864 88 °%4 89.7

Ruilway Power (distribution to motors).

Efficiency of rotary transformers. . 96 96 95 90

Efficiency of distributing lines to
MOLOTS..ev vt coes vovse aee o 80 85 90 05

Total efficiency of distribution. 768 816 855 8s.5

From these efficiencies of line and apparatus the whole
power nccessary for all the maximum demands may be trans-
mitted at an cfficiency of 80% from the generator shaft to the
distributing lines in the city. The total efficiency at full load
fiom the generator shaft to the lamps, railway and stationary
motors, is 68%, and under the average running conditions
would not be less than 70%.

These figures illustrate the remarkable efficiency of elec-
trical transmission even on such a mixed and varying load. It
will be noticed that at varying loads the efficiencies are not
very different, owing to the fact that, while the apparatus falls
off, the line increases in cfficicncy, thus maintaining a balance.
In fact, under light loads the efficiency is higher than under
heavy, and is actually higher than given in the totals, because
the tables consider the whole plant as operating at fractional
load, while in actual running the apparatus would be kept at
full load by shutting down units as the load dropped, thus rais-
ing the efficiency. The figure of 68% therefore may be safely
taken as thelowest to be met with during the course of the year,
and as it holds only for the peak of the load will not affect
the average efficiency materially. The date assumed or calcu-
lated for the transmission is given below. The power is that
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neeessary at the distributing lines to take care of the maximum
demands as shown on the curve of total power. The power
factor is assuined to be 100% for the class of load considered,
loss in transformers 4%, 1 hine 10%0. wiich 15 not too tugh for
the peak of the load, as tius 1s what the linc 1s designed for.
Electrical 1.P. required at end of transmission line. .11,946
Voltage of transmission at end of transmission line. ... 15,000
Periodicity or complete cycles per sccond..... ... .. 60
Distance transmitted in miles... ... co0 oov oo 10

Power factor assumed p. ¢..ovvevvvvnne oo .. ... 100
Loss i transformers p. ¢ooo. oo oL ol L 4
Lossinline p. €ovv vov vir viviinin vid cie i e 10

System of transmission—Three phase... ... ... ..

Figuring the transmission on the above assumptions the
actual  clectrical  horse-power at the generator terminals is
13,623, while the apparent horse-power as read by volts and
amperes is 13,802, In other words, while the real loss n tae
transmission 1s 145 of the power required at *te end of the
line, the apparent loss is 16%  This shows a high power factor
tor the whole system, and is obLtained by a non-inductive load
on a hue well sub-divided, and with the wires properly placed.

To dlustrate the effect of an inductive load upon the amount
of apparatus ticeessary, another line with a load power factor of
Yo s been tigured, thie otlier conditions remamnng the same
as before. This, while having the same losses as in the first
Case, Tuymites 4,32, apparcat horse power at tne generator,
necessitating an increase of generating apparatus of 235%, or,
moase tae plant viere mstaded, 1t wondd cut dowa its capictty
20%, and would decr=asc that of the distributing apparatus
10%. \Were it not for these induction etfects the problem would
be us simple as 1in the case of direct current work, but as 1t is,
they afieet the matter 10 a very great degree, and require the
HIUSL Lol LHB CUIBIALTIANE 11 1o ArIve Bl oeven 3 1r appronnation
to actual results,

Considening the dact that this power is laid down from the
wheols with such suuple macimery with but at most one re-
solung part, and therdiore requinng o attention when once
started, 1t s not surpnsing that clectnienty should have monopo-
teed tue hield.  Ine cdtorts at Lae present tme to transmt to
funger distutices will be saccossiul an proporion as the know-
ludge of msalating metbods mereases, and trom the rapidity
with which present voltages have been attained from  lower
fusmerly prevailing, it is not difficult to foresee the time when
Gy coulinry wWillea 15 du tidd 1) Waa-ponay, wil ve hterahy
covered with power lines for all purposes The possibilities
the way of covermg an inereased terntory by rasig tae
voltage may be illustrated by the plam considered above, wnere,
with 13,000 volt and 140 loss, the power covers a radius of ten
unles m all directions.  Li the voltage were doubled, and the
same loss allowed, the radius would be 40 miles, and the ter-
mory covered would be sixteen tnmes as great. 1o otner words
the area served will vary as the fourth power of the rativ of
merease of voltage. The question of the advisability of trans-
aumung  rom & distance the natural power available in pre-
lerence to generation at the centre of distribution by stcam-
power requires the most carcful attention.  The cost of the
power laid down on the consumer's premises is made up of
two items, namely, fixed charges and operating expenses. The
fiest includes interest and depreciation on the plant, the second
coal and supplies, attendance, ete.  The saving by adoption of
water-power is in coal and supplics, and perhaps a small part of
the labor, provided the plant cost the same. Should, however,
the cust of the transmission scheme be cnough larger than that
uf the steam to cat up the saving in interest and depreciation
on tie mereased cost of piant tnere 15 nothing to be said iu favor
of the transmission. If there is no cheapening of cost, the
steam plant has the advantage of the greater rehiability in lines
and apparatus, as no high voltages need be used, and there is
no risk of troubles with the water-power during the winter such
as always cxists to a greater or less extent in this climate.

In many cascs, however, where the water-power improve-
ment can be made with small outlay per horsc-power rendered
available, the gain may be large. It is not so large, howaver,
as sccms to be the idea of the public, which considers a water-
power as capable of producing power for nothing, entirely
igroring the capitalization nccessary for development. The
transnuss.on and utilization of electric power has got beyond the
experimental stage, and is now surrounded with that mystery

which used to obscure the financial facts, and the more it is
considered as a commercial article depending upon the laws of
supply and demand for its existence the more will its uscfuliiess
become apparent to the consumer and its financial sccurity
appeal to the capitalist.

NECHANICAL DRAFT FOR STEAM BOILERS."

BY WALTER B, SNOW.
(Concluded from last issue).

We may now comsider the intluence, from a commercial
standponnt, which the application of mechanical draft exerts up-
on the agyregate first cost of a steam-botler plant,  For this
pmipuse there has been selected a plant of reasonable size of
which the detaited cost is known.  T'lus plant consists of eight
modern water-tube boilers, cach of 200 horse-power nommal
raung. A chimney s provided, 8 feet m internal diameter, by
180 feet lugh, of sublicient capacity to overcome the resistance
of the twou feed-water cconomuzers and produce the draft
neeessary tor any probable forcing of the boilers, The detasted
cost of that poruon of the plant wlhich concerns the present
discussion 1s 1 round numbers, as shown:

Light water-tube builurs, of 200 horse power cach  $25.000
Lwo feed-water economizers o.oooeoon.... e 7,000
Builer and cconumizer setting and by pass - 6,000
Automaue damper regulator and dampers . . . .. 300
Chunney, complete «ovveviiviiiniennnnnnn ... tee-. 0,000

Building, complete voovviiiiiiiiiiiiiiiiiiiiieiae.. 11,000

$58.300

We may then consider the simplified arrangement which
1> pussible when an induced mechanical draft apparatus is s1o-
sututed for the chimney. There are two fans supported by the
ccononuzers, each driven by a separate engine.  Each fan is
capable of ndependently produding the draft for the cemire
plant, and thus serves as a relay is desired.  Suclo an apparatus.
with the short stack, can be mnstalled, complete, under ordinary
conditious, for about $3,500, making a saving oi $3.800.

The onnssion of one builer would bring the rated capacity
down to 1.400 horse-puwer, and would call upon the fans 1o
only ancrease the stecaming capacity of the other boilers Ly
«bout 14 per cent. above the normal, which could be readily
done, Tlis would show an ad:litional saving in first cost which
may be thus presented:

1,600 NouinaL Hokse-Powir Prasr,

Cost of S boilers «ovvvieriiiiiennnennennnnn....$25000

Cost of Selings, €16 «ecvvereniecnrnenreeeieeans 6,000

Cost of building .....coevvivieanianenrnnnea.. 11,000

$42,000
1,400 NomiNAL Horse-Power PrLasT,
Cost of 7 boilers. ... .oviviiveiiennnennnnnas.821,875

Cost of setungs, cte., about.....covveeenneeneens  5.500
Cost of building, about.........ccvvvveunnnne.. 10,500
Saving by usc of mechanical draft............... 4,125

$42,000

This shows a pessible supplementary saving on the entire
plant of $4,1235, which makes a total reduction of $3.925 to be
credited to the account of the mechanical method.

In any properly arranged plant the exhaust steam from the
fan engine would be utilized so that the actual cost of the steamn
used in producing draft would be reduced to practically nothing.
The value of the land may be an important factor in first cost.
If figured at §2 per square foot, for instance, the omission of
the chimney would in this case save $79, and the reduction in
the number of boilers, $660 on the cost of the land required for
the plant.  The total net saving in first cost of a single plant.
under the given conditions, may be thus summarized:

By omission of chimney and damper regulator. .$ 5,800

By reduction in number of boilers.. ........... 4125
By saving in space occupicd by chimney . ... 900
By saving in space occupicd by boiler omitted.. 960

$11,875

*Abstract of & lecturo delivered defore Sibley College, Cornell University
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This total saving 1s made possible by the expenditure oi
$3,500 tor the mechamcal drafy apparatus, that 1s, tae saving 15
nearly three and one-hall umes the expenditure necessary to
secure it.  Lhe reduction of $11,875 i the cost would mdicate
an annual saving n fixed charges of about $831 to $390, accord-
ing us the aggregate of mnterest, taxes and msuratce 1s taken at
7 or 7% per cent. Lhis amounmt would, under conditions of the
best cconomy, be practically suthicient to cover the cost oi oper-
ating the mechantcal drafe apparaws, provided no attempt was
made to utilize the exhaust steam, and would far more than
cover it were tlus steamn usctully cmployed.  When to the
economical advantages alrecady pomnted out is added the -
creased convemence of mechamcal draft, its positive character,
its ready adaptability, its independence o1 cumate conditions,
and its mstant respunse to any demand for creased steam
supply, the account stands deaidediy to its credit,  Therefore
any wurther saving, os for mstance i the cost of the el burned,
15 clear gam over and abuve any expenditure that nuay lhase
bren made vn account ot the mntruduction of this method.  As
aturther factor i the matter of cost 1t should be noted that
tiie 1an poussesses a detimte advantage over the chimney i that
it 15 portable and 1> always a valuable asset.  The clumaey, on
the other hand, 15 ¢ finture, it 15 suted only to ceruun condi-
ticus and 1s practically valueless unless thuse conditions exist.
The abibity to utthize cheap fuels 15 an nherent advantage oi
wechameal draty, due to the fact that such fucls, bang as a
rule tmely divided, with a large percentage of dirt and ash,
require an intense draft for their combustion,

‘The intluence of mechamcal draft upon the quality and
cost of the coal required 1s well exemphified in the case of a
plant, consisung of three Babeock & \Wilcox botlers of 335 h.p.
cach. 1he drant 1 furmshed by a blower, which forces the air
to the ashpits, and whusz speed 15 amomatically regulated by
a special device, so that the vuinme vl ar and meensity of drait
are conunually chaaging to swmit the vanied condivons and
reguirements of the nre,  Buuse tlis mechameal draft plant
was put 1o operauon, the luel empluyed was Geurges Creeh
Cumberland coal, cusung $3 per ton dehivered.  Since the fan
has been m use, the yuabity and price of the fuel has been re-
duced to @ nuature ut Nu. 2 buchwheat with yard screening.
and Cumberiand, cosauyg $2.02 per ton.  1he present ascerage
savg per weeh 1> over $120, waen all fucl, mciuding that for
banking fires, 15 taken mio account, Finahy, m additoa to the
ceenomie advamages ot mechameal drane wiich have  been
presented, there are others winch relate primarily to the con-
ventence of mstallation and operativn,  f'ronument among these
is the feature of adaptabihity, The fan, winch is usuaily of
steel plate, may be constructed 1n any shape to meet specific
requurements, may be located as desired with regard to the
pesition of the bbalers and without expensive foundations, niiy
be used for either forced or mduced drait, and because of its
portability may be relocated or exchanged for another of ditfer-
ent capacity. In its operation the fan 1o perfectly flexible, may
be run at lugh or low speed. inder.ndently of the chimney
temperature, and s always susceptible of instantancous change
in tesponse to sudden demands. A mere change in engine
cut-off produces an cffect only secured with a chimney by ad-
ding to its haght at great expense.  External temperature
changes have no appreciable effect upon the operation of me-
chameal drait, winch, above all else, 1s independent of climatic
conditions. The fan 1s a most important factor i smoke pre-
vention, and 1n conncction with the closed fire-room system
the resutung venulation 1s of vital mmportance. Briefly sum-
manzed, mechamcal draft has here been shown to be capable of
reducing the avoidable losses, of decreasing the first cost of a
steam yeneratmg plant, and oi reducing the fuel expense. In
addition, it presents certain marked conveniences in the matter
of mnstallation and operation. In these days when every step in
the process of stcam generation and utihzation is being scrut-

mized in the attempt to reduce the cost by even a smgle per

cent. the opportumty presented by the employment of mechan-
ical draft cannot Le and is not overlooked. The cconomical
necessity was not so imperative when Rankine and Clark
pointed to its marked advantages. And the future was but dimly
discerncd when, only fifteen years ago, Scaton referred to the
chimney as a rough and ready, but exceedingly wasteful way
of inducing the air to flow into furnaces with sufficient velocity
to cause the fuel to burn, and prophesied that it would some

day undoubtedly be superseded by a miore saentilic and
economical apparatus.  Mechamcal draft now stands so well
established in the engineering world as tu iead a nowed engi-
neer to remark that, * the building of tall clumueys to secure
draft simply advertises the owner's lack of tamulianty with
modern improvements, or his want of confidence in results casily
denionstrated.” .
' .

A NOVEL METHOD OF SEWAGE DISPOSAL, ESPECI-
ALLY LESIGNED FUR THE CITY OF TORUNLO.

BY C. G. MURETZKY, C.E.

Upon the assumption of a present population oi 200,000
inhabitants,, the oty ot lurunw puurs dauy v tiae vay, and
deposits upon the water front directiy under tic noses ot fiee
citizens, and bencath the kews of sweamers, and  other  crait
frequenting the wharves, tweaty tons ot soad laccal mater,
aggregaung, during a ycar, the enonmous quantity of 7,300 tona.
To this must be added the sond excrementitivus mateer derived
from stables, byres, slaughter-houses, and other extrancous
sources, together with 10,000,000 gallons of eacremental and
other foul liquids. Wath the view ot amclivrating the present
cenditions, C. H. Rust, cty enguueer, i lus repore o1 October
12th last, has rccommended either of two methods vl scwage
treatment, 1.c., intermuitent fitratton, the cost ot wiich 15 esti-
mated to be $730,000;, or chemical precputation, followed by
filtration, presumably, through natural soil, at a cost of $350,000.
The first mentioned process 1s estimated to involve an annual
charge for maintenance of $70,000; the latter $103,000. Owmg
to the fact that, under tl.  .uspices of the Provincial Govern-
ment of Ontanio, the wnter has been the pioncer of sewage
treatment 1n Canada, that he has exanuned many of the best
known plants i the United States, that he 1s i constant cont-
mumcation with United States State Boards, and is conse-
quently m a position to be infurmed vi the Jatest methods pur-
sued there, 1t scems pardonable, mn the mterests of the com-
munity, to throw some additional light upon the very umportant
question of the sewage disposal of tlus city.

Some ume ago I outhned briefly i the columns of The
Toronto Glube a method for the parual panfication and dis-
posal of the Toronto sewage. 1 now purpose catering more
mmutely 1into details which, smce my letter was written, have
been developed aund claborated, while the cost oi construcuion
and annual maintenance has bzen more correc.dy ascertained.
The system of intercepting sewers recommended by Hering &
Gray, with, perhaps, the slight modifications referred to in Mr.
Rust’s report, will, of course, be a preliminary necessity, and
scmewhere upon the line of the high level one 1n the vicinity of
the Eastern city limits, the purification works, which I now
advisc as most suitable, regarding economy in cons.ruction,
simplicity, and low cost of annual maintenance, as compared
with other methods, should be located. The flow of scwage
upon leaving the high level sewer would first pass through a
screeming chamber, 10 by 20 feet, which would intercept foreign
substances, thence the sewage would enter onc or more of a
scries of cight receiving reservotrs, placed in a row, cach reser-
voir being 34 by 4o feet, with gradeld floors some 18 or 23 feet
lower than the sewer invert. These reservoirs would be fitted
with metallic screens extending across the whole horizontal
cross-section of cach reservoir, to support coke strainers, the
upjer screen of all being intended to intercept all the solid
faccal matter, and to prevent the latter from coming into con-
tact with the coke strainers below. In tlus manner ic is esti-
mated that, with the present flow oi sewage (16,000,000 gallons),
about twenty tons oi solid matter will be held back cvery 24
heurs.

After passing through the coke strainers the fluid sewage,
now punfied to a very large extent, would bz allowed to fall
into the pump well, the bottom of which is designed to be 8
feet lower than the floors of the recciving reservoirs.  This pump
well would be about 283 fect in length, and 10 feet in width,
with a capacity up to reservoir floor levels of about 140,000
galions. Immediately adjoining the receiving reservoirs, and
partially over the arched roof of the pump well, would be sit-
uated the pump and boiler house. The pumping plant would
consist of a duplicate sct of 24 inch centrifuzal pumps. Each
pump is calculated to discharge 25.000.000 gallons per 20 hours,

N
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agawst a total head o1 40 feet (wineh includes the suction luy
‘Lhe pumps would be run by a pair 0f 400 L.p. compuuad ctiglucs,

‘Lhere would be a batery ot 10 honzontar wbulr botlers,
cach boiler of 100 hop.  Laght ot these buners are tuended
supply steam for the pumps, the other two {or aryuyg out the
recuving reservorrs and e contents thereof, core and sewage
matier, preparatory to the tader being run ato the builer house
as 1tel 10 be used under the buters,  The sewage cutluent, atter
pussing through the recaving reservoirs, and having been nid
ol all suspended and solid matter, would be as welt punined s
any chenncal process of precipitanon can accomphish, and could
be allowed to pass by gravitation irom the pump mmto Lake
Omario without further treatment, at any depth destiravle betaw
the surface, where dufusion would at once take place. But, 1t
still further punitication were at any future period sisted upon,
enher by local boards of bealth, or Governmental authonty,
two alternatives are open for such a purpose, viz., cither by inter-
mittent land ftiltration for which very much less than half the
arcx suggested by the cty engineer at page 12 oi s report,
would suttice; or, by the construction ot two sets ot artiticial
tilters of the following materials and dunensions:  1alf an acre
of coke filters, 3icet Oinches in depth, six acres of sand tilters,
2feet 3mches 1 depth, the cost of which would not, in ali
probabihity, exceed $28,000. 1l Jast menuoned artificial filtra-
tion areas are larger, proportionately, than the supplemental
tilters 1t use at Glasgow, dcotland, for a simitar purpose. The
first alternative would nccessitate the purchase o1 about 200
acres of land, besides its preparation, also an extra pumy,
while the cost of the last would be limited to material and con-
struction oaly, as the sewage ciiuent would gravitate irom the
pump discharge to the filter beds. -

In immediate proximity to the boilers and receiving raser-
vars, there would be a brick chunuey 230 or 300 feet in haight.
The object o such a high chimney is, by a poweriul drait and
steasn heat, to carry off the objectionable fumes arising durning
the process of drying out the contents of the reservoirs, for
which purpose a system of steam coils connected with one or two
of the spare boilers is designed.  Also, tesides ventilating the
reservolrs, it performs another very important funcuon during
tilc tlow of sewage by creating a tremendous draft from the
fresh air inlets upwards, and thus oxygenating the sewage most
thoroughly, as the latter falls from onc strainer to the other.
Eaclt receiving reservoir is capable of passing, and partially
puniymyg irom 2,000,000 to 4,000,000 gallons of sewage daily,
after which it would be shut off from the sewer, thoroughly
drained, and then subjected to a drying temperature of 300° I,
which, assisted by the drait of the tall chimney would desiccate
in a few hours the coke strainers and several tons oi faccal mnat-
ter intercepted by the upper screen, sufficiently to be used as
ordinary iuel under the boilers, to which mcans have been
designed to run them with 2 minimum of laber.

Such is the bricf description of a very simiple and cconontical
plan, by which Toronto’s sewage problem can be solved; and
1 wish here to point out particularly that this scheme involves
au innovation hitherto unknown, or at least unpractised, so far
as 1 am aware, in any scwage plant anywhere, i.c., the total and
profitable combustion of the sol'ds. By this process there is no
resulting sludge to press and get rid of at coasiderable expensc.
the fuel bill is lessened, while the solid matters disappear in
vapor.

1t may be intercsting to state here that, in any cxtensive
cliciiical precipitation process the disposal of the sewage sludge
has always been found an enormous drawback, as cach million
gallens of sewage treated produces from six to cight tons of
pressed sludge cake, which it has been found impossible to get
rid of without extra expense.  Were such a system brought into
usc here, it is no exaggeration to say that the city would find
itseli compelled to hire daily, cither a train of cars, or a small
fiect of barges to haul it away. Farmers might take a very
small percentage of it, but the great bulk would have to be car-
ricd away at the expense of the city, and 16,000,000 gallons oi
sewage daily treated chemically, mean 128 tons daily of pressed
sludge cake. With regard to the coke strainers expericnce has
shown, beyond a doubt, that aiter drying out. that material is
as useful for fuel as before; and I shall show presently how it
decreascs the fuel bill, after having served its purposc as a
strziner in the receiving reservoirs. It should be mentioned
that this plant is amply capablc of handling 16.000.0c0 gallons of

the dilute sewage of Toronto per day, and that the recciving
reservoirs can be added 1o if necessary; also that euach of the
pumps will discharge 25,000,000 gallons per day of 20 hours, with
case. The daily consumiption of coke for straining purposcs
would be about 25 tons, or 175 tons per week, and the daily cost
of pumping 25,000,000 gallons against a head of 40 fect would
be 12 short tons of anthracite coal. Reduced to dollars and
cents the Jaily cost for coke, conl and wages, may be repre-
sented as follows:
Pumping. 12 tons coal, steam drying. 3 tons coal;

15 tons coal, Say At $3.75.ccccieiierrretrnnenea-.. 956 23
Deduct 25 tons coke recovesed from rescrvoirs

valued at one-fourth its weight of coal=6.25

LONS AL $3.75ccvree s crvnnrnecnnrraannssess 923 43
20 tons desiccated faccal matter, cquivalent to 4 tous

combustible matter, but not taken into uccount.... 23 43
$32.82
The daily cost for labor would be:
Wages of two engineers at $2.50....... veeveeen. 5300
Wages of four firemen at $1.75. ... cccvvviieeen. 7 00
Wagpes of twelve laberers at $1.73. ... ccveiivia.. 21 00 33
$65 82

Add 23 tons coke reouired daily for stramers (high
AEUEE) Al e eietinneriiiiriiocnectetrenoransseass S100 00

Total daily cost of maintenance.....vvevevnenee.. $1035 82
Or $60.524.30 per annum

ESTIMATED TOTAL CUST OF DISI'OSAL WORKS,
EXCAVATON ttvtereitrrnreenoeerencacnaanscscsansens -+ 930,000

BricRWOrK «oveieieneeeripecceoceesssennsassassascses 30,000
CONEIOLE veerenternocaseceassessasenesonasesasssscens 4,200
Trop work «.oivvieiiiiniiann fetesecesstsennaceneess 0,000
Drying apparatus coils, piping, etc.....coovaen ... ve.. 10,000
Ducts, or flues from receiving reservoirs to chimney . 3,000
Flues from boilers to chimney....ooovie coveiennn. .. . 3,000
Reofing and carpenter’™s Work. oo vieiiiieieaneennne . 4,000
Bricking in boilers (10).ccevreernnneriiirnernenaenee. 3,000
One centnfugal (24-inch) pump, once pair of

400 h.p. compound engines, 4 lhorizontal

tubular boilzrs, aggregating goo h.p.: feed

pumip, piping o connect bciers and cn-

gines, engines and pump sct up on founda-

tion, boilers placed ready to be bricked in $15 000
In duplicate ...oiiviiiiiiiiiiiiiiiieciii it ieeeeee. 30,000

Two additional boilers (stecam drying)........o...o0. 2,000
Additional: suction and discharge piping, etc.......... 1,000

Brick chimney (300 feet in height)..coveiiiiiiiiaiars 115,000

Coal and coke ShedsS.covviririiieecncnrecsceoaaneass 10,000
Eight branches connccting sewer with the different
screening chambers, fitted with gates, anu sundry

OtheEr JICINS v iviinerrtneteceraccnsaeesasnacascases 10,000

. $191,200

Note.—~] am indebied to the Northey Mnig., Co.. Ltd., for
the cstimates as to the pumping apparatus and boilers.

It is important tc explain here that the use of coke strain-
crs has not been advocated without good reason. At Lawrence.
Mass., U.S.A., experiments by the State Bomd upon the best
known methods of sewagc disposal have been tried during the
last decade, and the results of the last two or threc years. with
regard to coke strainers, have shown that a G-inch layer of that
material has purified city sewage at the rate of 1,000,000 gallons
per acre daily, and removed 62 per cent. of the organic mat-
ters (albuminoid ammonia). and 30 per cent. of that dcter-
mined as * oxygen consunied,” aiso that, at the rate of 4,000,000
gallons per acre daily, 38 per cent. of the total organic matter
has been climinated. The report of 1896 states emphatically
besides. that coke straining removes organic matter as thor-
oughly from scwage as it is possible to do with any chemical
or sedimentation process whatsoever, besides having the ad-
-antage of getling rid of the concentrated sludge liquor. It
must also be remembered that, in the method which T have now
advised. T have gone a step forward, by the rciention of the
sclid faccal matter above, and entircly out of contact with, the
cokc strainers, thus relieving the Iatter of a very large per-
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centage of organic matter to be dealt with. Obviously this is
cquivalent to increasing proportionately the arca of the straining
surface. The total combustion of the solids under the boilers,
and the riddance of the expensive and intolerable sludge nuis-
ance, arce also advantages which must weigh with, and appeal
to, even the least thoughtful of municipal cconomists.

It has been said that intolerable smells would arise
fiom this combustion process. Not so. The high chimney will
cause any bad odors to pe carried away and dissipated in the
atmosphiere, far above the highest part of the city or
ncighborhood.

1 may instance the Townsend and St. Rollox chemical
works chimneys at Glasgow. Scotland, besides others in Eny
land, Germany, and in the United States, situated in the midst
of dense populations, which carry off immersc volumes of
most deleterious gases, without inconveniencing the people
Lelow; but a little consideration will satisfy the most sceptical
that nothing need be feared upon that score.

Mr. Rust cstimates the cost of 600 acres of land, and the
preparation of 300 acres for intermittent filtration, at $240,020.
This, of course, presupposes the land to effect the puritication
of the crude sewage as it comes from the sewers.

My estimate for a filtering arca of suitable natural svil, such
as is said to be available to the northeast of the city, would be
a tract of only 200 acres, which is amply sufficient to effect the
final purification of the partiaily purified cftuent from the coke
strainers, being at the rate of 160,000 gallons per acre daily, for
16,000.000 gallons of a daily output. Such an arex, upon the
basis of Mr. Rust's cstimate, would certainly cost less than
$%0.000. In the cvent. therefore, of a pressing public demand
for complete purification. by final filtration through natural
soil, entire and thorough trecatment would cost. by the method
1 have outlined, as follows:

Coke straining and combustion works, pumping station

ClC v eeveeeneonasosasaasososcsancessacnsns sananns $191,270
L:znd for above (Mr. Rust’s estimate)................. 10,000
Extra pumps, boilers, ectc., required for pumping to

land northcast of the City....vovvvviieiecienaan.s 20,000
Force main (Mr. Rust’s estimate).....oooviiieeanes 113,000

Two hundred acres of land for filtration purposes,
and preparation, being taken at exactly the third

of Mr. Rust's estimate. This is manifestly too high 80,000

.. .. $416,200
Which is only 57-tooths of the city cngincer’s estimatc for the
cost of intermittent filtration and 73-100ths of that of his chem-
ical precipitation scheme, tvhich has still the sludge to deal with.
The three proposcd processes now stand thus, as regards cost
of construction:
Ccke straining and combustion process, followed by intermut-
tent fAIFRLON . ovneeriiietoieanaciioartraconnans $416,200

City cngincer’s estimate for intermittent filiration..... 730,000

City engincer’s estimate for chentical precipitation.... 535,000

Aund, as regards cost of maintenance per annum:

Coke straining and final purification by intcrimittent
filtration ..cocovieinnnn feeetteeteeeaaeene eereees $65.000

City engincer’s cstimate for intermittent fltration..... 70,000

City cngincer’s cstimate for chemical precipitation..... 1035.000

In conclusion, I may remark that the coke straining may
be carried to any extent by morc frequent changes of coke than
I have allowed for, it is simply a question of more coke and
less coal, but the quantity estimated (1735 tons weckly), will
purify quite sufficiently ior all practical purposcs. especially if
fellnwed by intermittem filtration.

RETAINING WALLS.
Editor CANADIAN ENGINEER :

In a communication, published in your journal a year or®
two ago, I commented on the failure of the Bouzy dam in
France. when some 230 persons perished in the flood; T then
advocated a thickness of dam cqual to the height or depth of
the impounded fluid. That and other failures of retaining walls
of masonry scem to have brought about a general concensus of
opinion among engincers that this is safe practice; and in fact,
retaining walls of all kinds, now-a-days, are built in 2 way more
or less in accordance with this view.

Dams of masonry up to the present era used to be made of

a thickness hardly greater than onc-half the height or depth of
water to be held back. This was done under the assumption
that the weight of masonry being at least, or even more than,
double the weight of water. Such a thickness of wall would
suffice to retain it in situ. So it would, if the masonry could
cortinue for all time to remain an homogencous mass, thor-
oughly bound together by its cementing raortar.  But it is well
known now that this cannot or at least dots not continue to
be the case indefinitely. Whether through time and infiltration
or other causes, the cementing medium deteriorates and rots
away to sand in the course of years, when the superincumbent
layers of masonry become, so to say, dislocated ené detached and
capable under sufficient pressure of sliding or moving the ane
upon. the other. The friction of masonry on masonry or of onc
course of stone-work on another may be taken at a resistance.
s to say, of 50 per cent. of the weight or vertical pressure;
and, as in the case of a stone disintegrated dam of which the
thickness is only half that due to the pressure weight on depth
of water at any poiut, the resistance is thercfore only cqual to
or less than that pressure, and the dam must in the coursc of
time give way.

Hence. T advocated, as said before, a thickness equal to
the depth of water, as in that case the loose material itself
without the binding of it together by mortar, would still be ot
a weight more than double that of water. and such that its 30
per cent. of frictional resistance would be in excess of the
pressure brought to bear against it. T am led to these remarls
by an illustrated article in the last issue of The Scientific
Amcrican, descriptive of a dam now in the course of erection
at a point some five miles west of Mateo, a suburb of San Fran-
cisco in California,

This dam is built of concrete, and is the largest of its kind
in the world. Concrete dams were heretofore on the mono-
lithic plan. or as if a solid homogencous mass of material.
Concrete, however, as may be scen. even in floors and side-
walks, is contractile and separates into parts, leaving fissures be-
tween them, and thus destructive of the impermeability of a
water retaining structure. Hence they are now-a-days built in
blocks, and given time to dry and contract before they are
cemented together. This is the mode Herman Schussler, C.E..
has adopted of doing his work. The component concrete blocks
of some 30x40 feet in horizontal area being built in boxes or
bottomless caissons, as it were, with movable sides. and made
to interlock or dove-tail. the one into the other, thus breaking
ioirt, as the saying is. Thesc blocks are made of the unifo- »
height of cight feet, and cvery layer thercof left to dry thor-
oughly and shrink before another layer of similar blocks is laid
over it.

The dam alluded to bears out my views, and those of the
profession at large. in hat its thickness is equal to the height
or depth of water to be held up. Tts length is, or will be, when
finished, not less than 832 feet on top. or at the crest. Its
nresent height is 1435 fect and breadth of base 176 feet, or equal
to its finished height which, as it has to risc still by 30 feet,
will be 175 feet. The thickness at the present height is o {eet,
or somnce five fect in excess of the depth of water above this
point. The dam is curved or convex up stream te a radius of
657 feet, or versed sine., of over 100 feet. and its strength and
resistance thus added to materially. The quantity of water im-
pounded will be 10.000,000000 (ninctcen thousand million
gallons). The down face slope or batter of the dam is one hori-
zontal to four vertical. The up face slope is one to onc. to
within Go feet of its full height, whence it is, like the outer
slope. one to four, and the two slopes joined by a curve of a
radius of 300 feet. The foundations were excavated down
below the original surface to a depth of from 8 to 33 fect, unti!
solid rock was reached. and to guard against fissures in even
this. a trench was further sunk to a depth of 17 feet with a
width of 5 feet at bottom and 10 feet at top. and this filled with
concrete solidly rammed down with heavy iron rammers. This
trench runs the whole length of the dam, following of coursc its
curvature and reaching to its extremitics at opposite sides of
the valley. May we hope, sir, that these prudentisl measurcs
will always obtain in the future, and that we have heard the last
of the apralling catastrophics duce to failures of such structures.

Cuas. Bairairge, CE,

Qucbec, December 19, 1838,
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ANGLE INDICATOR.

(FAY'S PATENT).

This 100! is what its name implies. It is to be used i con-
nection with a universal bevel for transferring any given angles.
It will produce a given degree as accurately as any micromete®
protractor. but not the minutes. It is nicely graduated from o
to 90 deg.. reading from both ends. and it is finished in the
Stevens Arms & Tool Co.'s usual superior manner.  We can-
not cmphasize too strongly its great useiuiness<. [t is stated
that it should be in the hands of every machinist, tool-maker.
draughtsman and mectal shect worker. in fact, any person who
desires a handy angle indicator.

CONCRETE RAILWAY STRUCTURES.*

BY F. G. JONAH. M. CAN. SOC., C.E.

That conercte posses<es many great advantages in the cou-
struction of railway structures is bzing more gencerally appre-
ciated from year to year. and with the increasing interest in this
clase of work the writer fecls warranted in presenting to the
members of this socicty «ome designs of concrete culverts and
Lridge piers. These structures are particulasly well adapted for
use 1w the construction of new lines of railway, owing to the
cemparative case with which the material for making concret~
can be transported, as against heavy stonc-work  The use of
derricks for loading and unloading material and specially con-
structed wagons for heavy hauling are not nccessary in con-
erete work, and. as it can be made with cheap, unskilled labor,
a great saving in the wages of the force cmployed is thus
cffected.  These culverts have a decided advaniuyge over cast
iron pipes on new works, owing to the great cost of transgort-
inz the pipe. but for rencwals on old roads, east iron pipe, up
to five {cet in diameter, ic excellent. They will be much saier
from washouts. however. if the ends are protected by wings, for
which notlung 1 better than the concrcte ends shown on the
culvert plans.  The planc submutted ranged in size from an X
inch <ewer pipe. with eoncrcte ends, up to a five foot arch
culvert. In 1803 the writer built upwards of thirty culverts after
these plans. and up to the present time there has not been a
failurc of any kind ahout them

The archics were turned with hard brick: in a larger culvert
they could be made enuirely of concrcte, but for a small senu-
arcular arch there would be difficulty in holding the fresh con
erete in place.  In the construction oi these culverts, wooden
forms are neccssary for the work above the bottom or pavement
liwe. The forms are practically moulds into which the conercie
1s dumped. They should be made of lumber not less than 1
inch thick, dressed on the side next to the concrete. They
should be well made and held wogether with clamps, to facilitate
putting up and taking apart rapudly. If carefully used, one set
of forms will serve for a grcat many culverts. For that portion
of the culvert wiich is in the ground, including the back oi
side walls. the earth should be carcfully excavated to the cxact
form of the culvert, any irrcgularities or holes beyond the
figwed dimensions will represent a waste of concrete.  In pui-
ting the concrete in place, great care must be exercised in
tunping it thoroughly, to insure a close contact with the forms.
If tlus 1s not donc, the work will present a hoaeycomb appear-
auce when the forms arc removed. Forms should be left stand-
ing in placc unul the concrete has partially set. ft was fonnd
in this work that to make one cubic yard of concrete required
1.17 barrels Portland cement, 24.5 cubic feet of Lroken stone
and 9.3 cubic fcet of sand. To make a cubic yard of brickwork

*Fro2 a paper tcad befare the Canadian Sociery ot Civil Engine? 1.

.

required 400 ordinary size brick and .93 barrels natural cement.
The material was hauted an average distance of three nmles,
and cost on cars as follows:
Portland cement, per bbl....o...oooviiiiilo $2 00
Louisville cament, per bbl. ..ol 90
Machine crushed macadam, per cubic yard...... 210

Sand per cubic yard ... Ll C ereeeaees &
Brick, per M.o....... PR - 3«
The following rate of wages was paid: Per day.

Teamster, man and 16N, ..o eeviierevncnseseas. $2 50

Bricklayers .ooveviiiiieiiieiieiiiiaitiieeces. 250
Concrete gang:

FOremMan v veeveverecacscncsecassssssassaassass 200

One 1aborer «.ovvieiiriiiiieiiieniencaassssess. 150

Sixlaborers at. ... ..ot ceiiiiiiiiiiiieeeseses 128

The averaze cost on all cuhcrts was:
Earth excavation in foundations. ........ooevvee. § 33
Concrete per cubic yard. ... .. tiiriieianan.. 680
Brick-work per cubic vard..

eteeresesscee senes 77

TORONTO WATER WORKS CONDUIT.

The first or north section is that acrass the harbor from
the pumping station to Hanlan's crib, It consists of two piprs
noarly paratlel, the westerly pipe 3 fcct in diameter, of cast iron.
with cach joint flexible, laid in 1874: the casteriy pipe of stecl.
4 feet in diameter, laid in 1889 and 1S50: the length of this sec-
tion is 4.660 fect. The sccond or central section is that througi
Plockhouse Bay and across the Island from Hanlan's crib to
thie shore crib. It consists of two parallel pipes, the south-
westerly one of wood, 3 feet i3 diameter. laid in 1873, 1874
1875 and 1876, but abandoned on the completion of the second
pipe. which was Iaid in 18%9 and 1899, The northwesterly and
new conduit i< of steel, § fect in diamcter. The length of this
scction is 6.027 fect. The third or south scction is that in Lake
Ontario, from the shore crib to the intake. .\ woaden pipe 6
feet in diameter for a distance of 2.357 feet. laid in 1881 and
1882, This scction was extended a distanse of 363 fect in 1590
and 1891. This extension is of steel 6 feet in diameter. making
the total length of this section 2.722 feet. The manholes are of
iron. with a trap-doar at the ton of each. not air tight.

(Far profile of conduit <cc City Engincer’s Report. 1893. pp.
3 an¢ 4. Thic shows the depthe to ton of conduit. the filling
aver it. the points where pipe broke. cte).

Tn the latter part of 1203 after the conduit had been fully
reraired. the friction head wac merenred and found a< follows:
“While by D'Arcy’s formala the head cancumed on the 6-fodt
pipe wae suificient to deliver 32,000,000, on the 5-foot pipe 28.-
000.000. and 6n the .4 and 3 foot pincs, 20.000.000 per 24 hours,
ar expressiag it in friction head. the tatal measured head was
6= feet to deliver 22,300,000, against a calenlated head of 3.91
feet. showing a loss of 230 fect. the water in the lake being 1
oot 0 inches above zern.” (See pp. 3t and 32 City Engincer's
Report, 1593). The actual head i1 each sectina is given in this
Report, but it is evident that the 6-foot section was not carrying
the water it should. In cxmmining it sincc the last accident.
sand was found in it 10 a depth of 2 feet in places. Making on
approximate calculation for the obsiructian in the G-ioor pipe.
and taking a higher coctflicient, for roughncss the theoretical
head in cach section necessary to deliver 22,520,005 of gallons
per 24 hours would be as follows:

Head. ¢

North Section—3 foot and 3 foot pipes combined.
3.0% fect long «ioee ceveennena.. 300 feet
Central Scction—3 feet dinmcter, 6027 feet long.... 263 fect.
South Scction—6 feet diameter, 2.722% feet long. ... 083 feat.

Actual REade cecie it ieiererereeaianeeseeas.. 0650 fect

With the lake 18 inches below zero it will be found that
the hydraulic grade line when delivering 22.500.000 gallons at
pump well. will touch the top of the 3-foot conduit at one point
ouly. that is. 125 feet north of Hanlan's crib, at which pownt the
ce.ndnit tose in 1892, and again in 1895. On the profile o,
1893 it is shown as uncovered with sand. In the sccond scction
the top of conduit is above the hydraulic grad= line for nearly
half its length, at onc point being half the diameter of the pipe
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above it. At this pomnt the conduit rose in 1892, also at the
sccond highest point in this section,

To test the filtering capacity of the basin on the lsland,
pumping through the 4-foot wooden conduit was commenced
on November 23, 1875, and coatinued until December 7, 1875.
when portions of this pipe came to the surface.  This rising was
doubtless due to lack of sufficient covering above the pipe. The
contractors when the accident occurred claimed thae it had
been covered as specified, and attempted to prove that the
specified covering was insufficient.  The clevation of the lalke
was about 5 iuches below harbor zero when the rising occurred.
The contractors, however, paid the cost of re-laying and re-
covering the portions that rose. This pipe was abandoned in
1890 on thc completion of the parallel steel conduit, 3 feet in
diameter.

On December 25th, 1892, the steel pipes suddenly rose at
two points n the first section. near Hanlan's crib, and at two
points in the sccond scction. At this time the lake elevation
was about 18 inches below harbor zero.

(For dcscription, sce City Engincer’s Report, 1893. pp. 5.
6 and 35 to 33: also W.\W. Supcrintendent’s Report, 1892, p.
9: for capacity of conduits, sce City Engineer’s Report, 1893, pp.
31 and 32).

Armg NAM3

Nanel Q)'

regarded as an * accident,” caused directly by the pump-house
cngineer not following his instructions to stop the machinery
if the pump well lowered beyond a certain point. A float in
the well could have been connected with a throttle valve, thus
automatically stopping the engines. The pipe rose, however,
and it cost $50,000 in money, and three months' time to repair
it. If the cause of the rising were fully understood why were
not automatic registers placed in the different manholes along
the conduit, and at the pump well, to record the fluctuations in
friction head? \Why was the conduit not covered with sand at
all points that were above the hydraulic grade line, loaded with
stone filled cribs, or anchored down with piles 2 Why, if the
department knew the danger of an accident occurring, were not
daily inspections made of the conduit after it was repaired in
1203 ? Onec inspector could have examined the conduit daily
at each manhole along its course. noted the velocity, the cleva-
tion of the water, and could have thus detected any evidence
of foul play or symptoms of an accident ?

Official reports were made to the city council warning that
body of the danger in not having a more perfect conduit, yet
no steps were taken to lower the high points to grade, to load
it. or to even guard it by patrolling. It was claimed that it was
Ieaky, that large quantitics of sand had found entrance to it
\"~

T LR SR uapp

§* Condu, s

TROFILE SHOWING PART OF THE TORONTO WATERWORKS CONDUIT, MARCH, 1893.

‘The pipe rose at points <2, b,” ¢ and * d.” in 1Sg2. and atpoints e, * { and * g~ in 18¢5. The upper horizontal line is 18
inches below * zerolevel ** of the lake, and the dotted line is the approximate hydraulic grade line. The vertical numbers give the depth to
the top of pipe below ** zero level ™ of the lake, and the shading slum the covering of sand over the conduit

On the morning of Scptember 5th, 18935, the conduit rose in
the first section at the same poimt as onc of the breaks in 1892,
also at two points in the second section. The lake at this time
stood at 9 inches below zero. (For description, see City Engi-
neer’s Report, 18935, p. 63).

From 1888 to 1893 there was no cxpcricnced civil or
hydraulic engineer at the head of the waterworks deparument
of the city of Toronto. Durning this period the city spem abowt
$200,000 ou these conduits. which were designed and constructed
under the department staff. After the rising of the conduit in De-
cember, 1892, the waterworks department was re-constructed.
and on January 3oth., 1893. the works were placed under the
dircet supervision of the city enginceer.

The large amount paid for engincering and engincering
advice in 1893 was simply the arrearage duc the engineering
proiession.

The accident to the wooden conduit of 1875 was doubtless
caused by an insufficiency of filling over it. The contractors
had notificd the city cngincer that this work was completed.
but the engincer had not satisfied himself oi the correctnsss of
their statamment. The contractors cndeavored to prove that the
covenng specified was not sufficient. and claimed upon enginceer:
ing advice, that if the water were drawn down ta a depth of
seven inches below the top of the pipe the upward pressurc of
air on inncr surface exposed would more than cqual the weight
oi 2% fect of sand above it.  After the pipz was re-laid and the
rc-filling completed. the water was drawn down much more
than the seven inches, but the pipe did not rise. The contras-
tors then acknowledged that their expert’s demonstration was
incorrect. and that the uprising was duc to insufficient filling.
The uprising of Christmas Day, 1802, was a surprise to every-
onc. In the report of the waterworks superintendent for
1802, p. 9. will be found a very briei statement as to the cause
of this rising. A quantity of weeds was found at a sereen that
had been temporarily placed in the shore crib, where the 6-foot
wooden conduit connected with the 3-foot stecl pipe. The ex-
amination and tests then made to determine the cause were of
a very saperficial character. and it is now more than doubtfut
if the official reasons were the correct ones. It was apparently

and that it was in danger of being broken a: any time by ves.
sels. The experiment made in 1893 (scc report for that ycar.
p. 99). demonstrated that the conduit across the harbor was
practically water tight. Ncither bay water or sand could
thercfore enter tiiis section. In the sccond section the sur-
rounding water is much better in quality than in the barbor,
and the pipe is partia{ly bedded. and in places covered with
sand. The official reports withhald all information respecting
the actual leakage into this section. The leakage in the lake
section would be trifling owing 1o the low head, and ths water
entering it would be of comparatively good quality. Until
proven to the contrary it may be claimed that the conduit in
1894 and in 1895 tc September s5th was not leaking. and that
no sand was entering it.

In repairing the breaks in 1893 and in 18935 large quantities
of sand were found in the conduits in the vicinity of the breaks.
hut there is no reason for assuming that shis sand was there
before the pipes rose. but every reason for believing that it en-
tered at the time of the upheaval. The danger from the vessels
was slight, and could have been practically climinated by
preper buoying and marking of the line of conduit. The rising
of the conduit on Scptember 5th. 1893. in exactly the same way
as cn December 25th. 1892, was doubtless a shock to the
waterworks department. The following is the alleged com-
biration of circumstances that caused the “accident.” (City
Engineer's Report, 15935, p. 69):

First.—Enormous accumulations of sand in the conduit.

Sccond.—The unprecedented low state of the water 'n
Luke Ontario,

Third—By a vertical plank obstruction found in the lake
shore manhole.

Suggestions of foul play were circulated at the time of the
accident, but they do not appear in the official report. An
explosion of dynamite would have caused effects that could not
have been overlooked. This charge against unknovn malicious
parties was soon dropped. but the scarch for the point where
the dynamite was applicd disclosed the fact to the public that
the conduit had not been praparlv or regnlarly inspected.

A piece of planking about 16 inches wide. 3 inches thick
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and 8% jeet long was found in a vertical position in a manhole
near the lake, in the 6-foat conduit, the lower end being im-
bedded in sand.  The newspapers ac the time reported that the
cupineers had stated that this was doubtless the cayse of the
accident, but it was then assumed that the reporters had manu-
factured the item, in their sanguine efforts to  fathom  the
mystery,  We find the statement repeated on page 69 of the
City Encincer's Report for 1803, The capacity of the 6-foor
cenduit is there stated as being reduced 4o per cent. by the
plank and the sand.  The depth of sand is not given in the text,
but the newspaper at the time gave it as 18 inches at this point.
which agrees with the depth <shown on the profile of the con-
duit given i the Engincer’s Report. How much of this 40
per cent, was due to the sand and how much to the plank ?

The sand accumulations wouid be gradaal, and examina-
tiens after the uprisings showed that they were chiefly in the
6-foot conduit, and in the vicinity of the broken joints, The
average depth of sand in the 6-foor conduit was probably 18
inches,  (See page 88, City Engineer’s Report, 1893, also profile,
pagge 63). At the time of the rising the water stood at 13'%
inches helow zero, and a few inches higher than in December.
1802, A glance at the chart of the Like clevations during the
preceding forty years would have shown that the elevation in
September, 1893, was not “unprecedented.” as it had been
lower than this in no fess than {our different years. The lower
the water the lower the hydraulic grade line, and therefore the
greater the risk of rising.  Gaugings of the lake are taken
several times per day, and the cngincer at the pump-house
keeps a record of the level of the water in the pumn-well.  t
cannot be chimed. therefore, that the departineat was not
aware of the low stagge of the water. vet the conduit was not
kept from sising. It had been reported against and condemned.
aet littie hiad been done towards making it safe as the lake low-
ered.  1i, therefore, low water were the cause, it conld not have
hees: dully appreciated by the department.

It is a well-known fact that all surface waters contain small
particles of air. without which it iv clatmed fish would die. and
possibly all subaqueans animal life cease to exist  In laying
conduit papes on land engineers plice at all apices. air valves o
permit the escape of air that collests at such poin's These
valves may be automatic  Smul pipes carried from each apex
ta & pa:nt above the hydraulic grade line serve the same pur-
pose.  Refernng to the profile of the conduit immedrately norih
of Hanlan’s enih there are two points or apices that touch or
pass the hydraulic grade dine. It a evident that air would
graduaily accimmulate a* these points. The conduit has risen
twice at one of these pomts and once at the other. I it be
granted thar air accumuliated so as to fiil more than onc-third
of the volumie of the pipe at one point, then it is ¢asy to show
that the pipe would rise The § foot conduit was Ld i fengths
of 37 feet. of Scoteh steel plates, 3§-inches thick, cach length
waghing about 12,000 Ibs. (See Report. 1890, p 18).  This
gives a weight per lineal foot of pipe of 210 Ibs.  The water
cortaiticd i one lineal foot of this pipc weaghs 783 s i
therciore, one-third of thic water becomes replaced with air tie
pipe must rise. unless loaded. The 5-foot pipe weighs 300 1bs.
per lineal foot, and the contained water 1.230 by u this case
a removal of onc-fourth of the water would jeopardize the
pipes’ stability.  Every engincer who has had  experience in
testing waterworks distribution systems, pumpig cagines and
leng condwts. know~ that the theorctical pressures are fre
quently increasced enurmousiy by what appear to be compara-
incly small changes m cunditions, caused by the inertia of the
wmoving mass of water.  If there be air in the pipes, theee
fluctuations will be aggravated.

Now. 1s not this what occuried at cach of the two risings
oi the steel condmt:  First, the condmit was above the hydraulic
rrade hne at some pomts, and close to 1t for a great distance
Sccond. ar had accumulated at many apces.  Third, fluctua
tens in the head caused varrations of pressure on the air
pockets.  Fourth, a bubble of air cscaped from one or more
of the lugh points. ran to a ligher puint, and caused a disturb
ance in the water. a surging backward and forward, Fifth.
thic surging oi the water produced alternate compression and
cxpansion of the air, at onc of which expansions the pipe rosc.
the water hammer contnibuting to loosen the pipe from its
bed. Sixth, by rising at onc point a violent commotion was

instantly set up at otiier points where air had accumulated. and
the conduit rose at several such points.

If there were a Jeaky point at an apex it is possible that the
air might have eseaped.  This in reply to the query: ** Why did
not pipes rise at all high points 2 In 1893 the conduit was re-
placed and repaired, but the cause of the rising was certainly
not understood, or if so not made public, By carrying small
pipes from the principal apices to a few feet above high water
level, the air can be removed and the full capacity of the pipe
utilized, to the hydraulic grade. The sand deposited over the
conduit would tend to improve the character of any water that
might leak into it. It was ofticially announced in 1892 and
1893, that the first uprising was caused by the clogging of a
sereen at the shore erib with weeds.  This was generally be-
lieved at the time, but since the secoad accident when nothing
of the kind was discovered, the thinking public became skepuicad
as 10 the correctness of the reason given in 1892-3.  The con-
duit was in continuous use nineteen months Lefore the accident
of 23th December 1%92, and about thirty months after the re-
puirs following this rise. The greater length of the sccond
period may be accounted for by the higher lake level in 1893,
the strengthening of the weakest high points, and the gradual
siltingg up of the channel in which the conduit was laid. l.oad.
in the pipe by sund, by cribs, or by driving piles and bolting
cress-timbers above the pipe, will prevent an uprising, but can-
not prevent the accumulation of air, and a reduction in the
capacity of the conduit.

BOATS OF THE DOMINION TYPE

Lditor CANADIAN ENGINEER :

It is remarkable how often minds in diverse positions will
run in nearly parallcl lines ‘on some subject. Your Novemb.r
article upon the latest defender of the Seawanhaka Cup recalls
an idea 1 developed i 1894 for what I termed ** hollow-kecled
beats,” conststing of a fine lined shell, barely enough 1o float
the crew, while over it was superimposed a wide shallow hull,
with casy lines, of which the former would represent o hollow-
keel. ~Say a boat 13 fect long. 3 feet wide, 10 inches deep, with
ashell keel 12 feet long, 12 inches beam, and 4 to § inches deep.
will floar one man with fect m the run aft, seat on the floor of
the larger boat, and cemire of gravity lowered the amount of
depth of keel. Thus gaves extra depth for stepping mast, contre-
beard, rudder, cte.. while leaving a very light buoyant skiff on
the top oi the water.  If the kecl be made detachable, one skiff
may have a flat keel for duck hunting and shallow streams:
another for rowmg and paddhing of hght drait; while for sailing,
a sharp, deep, heavy keel and centreboard  will be most satis-
factory, wiving virtually three boats in one. I built one cight
fcet ionge. which runs very well for ity size: and I intend trying
one with detachable keels, when time permits I have tried
double keels, but find that in a head sca they are apt to fill be-
tween hulls and deaden headway.  For small motors the hollow
Leel gives deeper immersion of the propeller, and lower centre
oi gravity. than in the canoe model of crait.  Probably some of
your ‘nautical readers may unprove upon the above suggestions.

Tuostas Froop.

ELECTRICAL STAGE APPLIANCES.

(Carrespondence Canadian Engineer).

The proposed application of clectrical power for mounting
tlays an the Drury Lanc theatre. London. on the line< advocated
by Edwin . Sachs. architect. has taken a tangible form in tie
completion of the first scction of the stage instailation in time
for the scason’s pantomime. Mr Sach<” present work refers
principally to the stage floor, and it< movability in  sections
ahove and below the footlights  The total area now already
movable by mechanical power exceeds 1.200 square fect  The
tcetrical appliances just completed take the form of so-called
" bridges.” cach working independently  Each individual sec-
ton measures 40 feet by 7 feet and weighs about <ix tons. of
which about four tons are counterbalanced  They can travel
about 20 feet vertically. The motive power is from the ordinary
electric supply maing over a four poale motar developing 7'
h.p. at 320 revolutions per minute  The “bridges™ are sus.
pended from cables. and these. working over the motor alfow
the former to be raised with the nccessary live load at rates



varying from 6 feet to 20 feet per minute. Every possible sate-
guard is provided against accident, the “ bridges” themselves
being so constructed that in the event of derangement of cur-
rent the appliances can be worked by hand gear,  Automatic
switches are provided so as not to be entirely dependent on the
attendants, and antomatic catches will work in case of rope-
breaking. Special locking gear has been installed to hold the
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internally fired boilers of different type, From an cconomical
standpoint there is little difference, notwithstanding the claims
and reports of efficiency tests advanced by the makers of the
different designs.  On the other hand the safe working pressure
of the boiler, we are compelled to take the maker's figures as
there is po law in this province formulating the proper rules.
founded on mechamecal principles, to determine the safe working

THE STAGE, DRURY LANE THEATRE, LONDON—ILECTRICALLY ORERATED

“Dbridges " stationary ai certain points, such as stage level, and
a very large factor of safety has been allowed in apportioning
the strengths and weights in the various parts of the mechan-
ism, having special regard to the ever-increasing  scenic re-
quirements. As regards the economic aspect of the electrical
installation the initial outlay on Mr. Sachs® system is about hali
that of continental hydraulic work, and this is allowing for Eng-
lish contractors as against foreigners. The maintenance is
minimal, whilst the actual working only costs a few pence per
performance. The saving in manual labor on the stage is very
considerable. whilst the hygicne of the theatre is materially
raiscd by the absence of woodwork. For the successful exeen-
tion of this work Mr. Sachs is primarily indebied to the enthus-
iastic encouragement of Arthur Collins. who is the first man-
ager to introduce modern methods on the stage, and deserves
the congratulations of the technical professions. He has been
ably scconded by the Thames Iron Works. their cngincers.
Mecssrs. Stewart & Grove, having to mect innumerable difficul-
tics. as most of the work was carricd on at odd moments or at
night during the run of the ** Great Ruby.”

THE STEAT BOILER AND ITS SAFETY.”

—

The modern demand for high-pressure engines is fostering
scctional and water-tube boilers. The more rapid adoption of
such boilers 1s retarded on account of so many of their parts
bang made of cast iron, together with so many joints and
connections. These are objected to by the old-type manufac
turcrs. and those unwilling to accept something ncw. Never
theless the cxternal horizontal tubular boiler will soon be out
of the modern class as a steam gencrator. It is limited in the
thickness of shect. therefore, in its diameter. Consequently on
account of uts being externally fired, its pressure and power
1s Jumted. Tins alone has turned the attention of boiler manu
facturers to a more periect arrangement for stationary. as well
as marine purposes.

At the present day, the choice is for high pressure in sta-
tionary boilers, embracing scveral designs of water tube amil

A paper read before Hamilton Branch, C. A. S. E. by F. G, Mitchell, London

pressure of the steam boiler.  An instance of the above occurred
to me quite recently when called upon to inspect a horizontal.
tubular, externally fired boiler. The dimensions of the boiler
were 72 inches diameter and 16 feet long. The plates of steel
3%-inch thick with a tensile strength of 60,000 1bs. per squacse
inch. There were 114 3-inch tubes, and the hcads were oi
flange steel Y-inch thick. The longttudinal joints were double
riveted; the rivets being 34-inch in diameter, and the pitch 3
inches, and it is fair to supposc the holes at 13-16 inches. The
cfliciency of the joint so far as net sections of plate is con-
cerned is 3-in—8125+31n1.=72.9%. The area of a 13-16-inch
hole being 0.5185 square inches, the single shearing strength of
one rivet is .5185x38,c00=19,700 1bs., and as there arc two rivets
in a unit section of the joint (the joint being double riveted).
the total sheanng strength of the rivets in & wnit section is 39.-
400 pounds. The strength of 2 strip of the solid plate. 3 in. wide,
beng  3x35%00.000 1bs, equal to 67.500 lbs. Then for the
ciiicieney of the jomt so far a< rivet area is concerned is 39.400
divided by 67.5 Tius is much less than the efliciency
of the net section, thercfore it follows that the joint is badly
proportioned.  The nivet arca is too small; notwithstanding this
the builders had no hesitation in recommending this boiler for 2
safe working pressure of 100 Ibs, per square inch.  \Whereas
with a {actor of safety oi 3 the safe working pressure on it i<
73 Ibs. per square mch.  The safcty valve was set at 100 b
par square wch, and the owners of thiy boiler congratalated
themselves on thar new steel boiler.  Reaily the boiler was no
stronger with the 60.000 ths. stecl than it would have been with
20,000 1ron. Now a proper double niveted lap jomt for this
beiler would be diameter of rivet “x-inch. pitch 37-16-inch
Fthaency of jomnt 69.4%. This would give a safe working
pressure (with a factor of 3) of 87 Ibs, por square inch. Many
vears ago Sir William Fairbairn stated the ¢fficiency of a single
riveted jomnt to be 56 per cent.. und that of a double riveted joint
to be 70 per cent. No doubt he meant it to be understood that
this was the limit practically obtainable with carcful design and
construction. and T am sorry to say that it is a common practice
among cngincers who should know better, to allow 56 and 70
per cent for single and double riveted joints respectively.
without the least regard to the actual proportions of the joint.

=58.9%.
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Another case which came under my observation not long
ago, was a honizontal tubular boiler, externaily fired, 48 inches
diameter and 12 feet long, the plates were of steel 60,000 lbs.
teusile strength, 5-16 inches thick and single riveted.  The
dinmeter of the rivets was $¢ mches and the pitch 134 inches,
the heads 3 inches thick. The workmanship of this boiler was
excellent in every respect. and 1 believe the material was also.
The only objectivnable point abow the boiler was the riveted
joint.  The diameter of the rivets being $g-inch we will suppose
the holes to be 11-16-inch or 06875 The pitch being 1.75. the
cfficiency of the joint so far as the net section of the plate is

1.75-inch—0.6875
=00 ‘<.

concerned s The arca of a 11-10-
.75

inch hole being 0.3712 square inches. the strength of one rivet
(assuminyg the shearing strength of rivet iron were to be 38.000
Ibs. per square inch), is .3712x835.000=14.100 Ibs.. and the
strength of a strip of the solid plate 173 inches wide. being
1.73x5-16 inches x 60.000=32.800 Ibs. \We find that the efficiency
of the joint so far as rivet secti m is concerned is 14,000 divided
by 32800=43%. whereas if properlv designed it should be
36%%. Now, why is it that an otherwise good boiler manufac-
turer will allow construction such as this > He might as easily
and without any more expense, have turned out a much better
and safer boiter. Tt may be possible that the templets used had
‘been arranged for 40.000 or 45.000 1bs, per square inch iron.
This does not explain the whole thing, for now-a-days the manu-
facturer will go even a step closer by using only a factor of 4
with practically the same externally fired boiler.

There arc many defects that are likely to be found about a
steam boiler and the oncs most common are corrosion and
arooving along the girth scams, generally on the bottom sheets
and cracks extending from the edge of the sheet to the rivet
holes. On the outside landing. this is more often found where
heavy plates are used. The most serious form of corrosion is
that which attacks the plates along the water level, forming 2
continuous line of weakness. This is, of course, due to the
acids in the feed water, and can only be remedied by improving
the supply. External grooving is often due to leaky calking
and is very often caused by the use of what is known as a split
calking tocl having bLroke the skin of the metal.  Buckled or
boged shects usually resuly from neglect in keepmg the boiler
cican. Soft deposits are allowed to accumulate over the fire and
become hard, allowing the plates to become over-heated and be
pushed down with the pressure  In iron boilers this has been
attended by rupturcs, while in stecl hoilers the buckled part
grooves thinner at its lowest poiat until a small hole causes
a leak.

1 wish to mcention before closing. a very important consid-
eration about the steam boiler. and that is, the so-called
mountings. How many boilers do we meet with that have a
perfect working safety valve, one that will permit the escape of
stcam as f{ast as the boiler will generate it, and not allow the
pressure to exceed at least 1o Ibs, above what it was sct for.
Anything clee is only an excuse for a safety valve. It is also
qQuite 2 common thing 10 scc water columns connccted to the
boiler with -inch and Mi-inch pipe. and with three and four
hends n it and a small pet cock at the bottom to blow it out.
This 15 another excuse.  Also how often do we sce a common
plug cock put on for a battom blow off. There are no mount
ings or fittings oo good for a boiler, and nonc other should
be uced nor allowed to be used.

THE LAKE TANITOBA CANAL.

The question of lowering or controlling the water level of
T.ake Manitoba has been agitated for a nummber of vears. The
vclume of water running into Lake Manitoba is considerably
greater than the outlet capacity. A number of rivers and crecks
flow into the lake, while it only outlet is the Fairford river to
Lake St. Martin and thence via the Dauphin river to Lake
Winnipeg. An important matter to be taken into consideration
in conncction with the lowering of the lake is its valuc as a
navigable body of water. Some persons who have made a
study of the question, claim that the lake is of greater value for
purposes of navigation than the flooded land in its vicinity
The Winnipeg Commercial recently discusses the matter at

.

~

some length, and we reproduce the accompanying illustration
from its pages. Lake Manitoba is quite shallow, and if the
water is materially lowered it will destroy navigation on the
luke.

As carly as 1881 the Jate Thos. Guerin, one of the most
able hydraulic engineers mm the empioy of the Dominion Gov-
erpment, made an extended examination of the lake, with the
objeet of discovering what could be done to reclaim the Hooded
lands and prevent a recurrence of the trouble.  Mr. Guerin
made 2 very full report as to: the result of his work. 1le recom-
mended that the outlet be enlarged by cutting a channel about
two miles long, from the lake to the Fairford river, below the
rapids on that strcam. This would increase the outflow to Lake
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St. Martin,  In order to provide for the carrying off of this in.
creased inflow to Lake St Martin, he also provided that another
cut should be iade from the latter lake to Lake Winnipeg.
otherwise the country about Lake St. Martin would be flooded.
Mr. Guerin found that 14.833 cubic feet per sccond of water was
heing discharged by the Fairford river ints Lake S: Mar.in,
while the outlet from the latter lake to Lake Winnipeg, via the
Dauphin, or Little Saskatchewan river as it is somctimes called.
is only 12.486 cubic feet per sccond. The land around Lake St.
.\larti‘n. which is quite as valuable as the flooded territory
around Lake Manitoba, was therefore also subject to flooding.
To incrcase the outflow inte Lake St. Martin withaut provid-
ing for an additional or larger outlet into Lake Winnipeg.
would simply result in flooding the country around lLake St
Martin,  Mr. Guerin estimated the cos: of the short cmt from
I.ake Manitoba to the Fairford river at $35.093. while the cost
of the cut from Lake St. Martin to Lake Winnipeg he placed
at £245.000. or a total cost of $281,000 to reclaim the 200,000 acres
of flooded land around the lake.

The Dominion Government, it now appears, has decided
to go ahead and make the first short cut, witlout providing lor
the vastly more costly cut which it will be necessary to make
to prevent the flooding of land around Lake St. Martin

It scems to be agreed that Lake Manitoba might cheaply
be part of a system of communication between the Red and
North Saskatchewan rivers. The securing of navigation be-
tween Winnipeg and Edmonton via Lake Winnipeg 1s 2 matter
of the utmost importance to the farmers of the Northwest. It
is not nccessary to abandon these lands in order to preserve the
navigable value of Lake Manitoba. By the cutting of a canal
fram the southern end of Lake Manitoba to the Assiniboine
river, the Jevel of the lake can be reduced or regulated. and the
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flocding of lands in the Lake St. Martin region would be pre-
vented. It would give such a flow of water as would greatly
assist in rendering the Assiniboine river navigable between
Winnipeg and Portage la Prairic; it would ulso im-
prove navigation on the Red River Dbetween Winni-
peg and Sclkirk., It would give a suflicicnt flow of water
to render it possible, The Commercial states, to develop a mini-
mum of 15,000 horsc-power on the Assiniboine river at Win-
nipeg. From Lake Manitoba to the Assiniboine river the dis-
tance across from the lake to the Assiniboine a: Baie St. Paul
is about seventcen miles. The fall is about fourteen feet. Long
Lake forms a natural canal for about onec-third of the distance.
and Portage creek also forms a natural canal for a considerable
distance from Lake Manitoba toward the Assiniboine river.
The sketch map shows the Lake Manitoba basin with the out-
let of the lake via Fairford and Dauphin river to Lake Winni-
peg. also showing where the proposed cuts are located, whereby
it is intended to lower the level of the lake. As noted, the in-
tention is to make only the first short cut at Fairford now. This
map also shows the alternative cut 1o the Assiniboine river, by
which the level of the lake could be controlled as readily as by
the two cuts at Lake St. Martin,

A VERY SMALL HOUSE.
This engraving shows plans prepared by Bond & Smith,
architects, Temple Building. Toronto, for a house to occupy

2% times as great as in the 1-inch pipe, still the water in the
t-inch pipe must be raised 2¥% times as fast, and by the inercased
speed there is more than six times as much friction,
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For the purpose of illustration, take a square cylinder and
pipe, instead of round, the larger squares in the diagram repre
senting the cylinder, and the proportions are between a 3-
inch cylinder and 1%-inch pipe, as shown in Fig. 1, the area
being four times the area of the pipe. Fig. 2 shows the pro-
portion between a 3-inch cylinder and 1-inch pipe, the cylinder
having nine times the area of the pipe. The same proportion
cvists between the cylinder and pipe of the usunal form having
corresponding diameters. As a consequence where 1-inch pipe
is used with a 3-inch cylinder the water must risce in the pipe
nine times as fast as it rises in the cylinder. \When it is taken
into consideration that an 8 foot steel wind-mill with 8-inch

A VERY SMALL HOUSE.

the narrow strip of land Ieit in a city terrace to serve ac a lane
but no longer nceded for that purpose. It will probably be the
smallest modern house cver built in Canada.

WIND MILLS AND PIPES.

BY WILLIAM PERRY, MONTREAL.

During the past fow years considerable attention has been
given to pumping machinery in its various details; and per-
sanally T have given it much titne so as to derive from it infor-
nation on a practical basis. Nothing is more generally dis-
regarded in crecting a pumping outfit than the proper size of
pipe, and the proper size of cylinder to be used with a particular
size of pipe. Men, who for a number of years have had the
old style wooden wind-mill running slowly. with pump larger
than can be used on a modern steel wind-inill, do not realize
that the pump for a modern fast cunning wind-mill. with 2
stroke twice as long. must have a reduced diameter of the
evlinder, and a larger discharge pipe to carry off the greater
quantity of water. With the ofd wooden wind-mili, which has
5 or 6 inch stroke. inch or three-quarter inch pipe has been
used for the discharge without bad results: because the wheel
has not had power to injurc itsclf. You could hitch it to th¢
pump rad, and it will stand like an old horse I frequently
have correspondence on the subject as follows: T have besn
using my mill on onc¢ inch pipe with a 3-inch cy'inder and 3-
inch stroke for years. and do not sce why I should change it
to put in a fast running steel wind-mill. It did the work be-
fore the old mill wore out.” It is quitc the gencral belief that
it is casier to clevate water 50 or 100 feet through one inch pipe
than through 1%-inch pipe. The fact is not taken into consid-
eration that while the weight of water in the 1%-inch pipe is

stroke at its maximum speed will travel 48 feet per minute, or
on thic down stroke 24 feet, it is plain that with a 3-inch single
acting cylinder, with S-inch stroke, and 1-inch pipe, the water
in the pipe must travel 216 jeet per minute. Taking into con-
sideration the fact that friction increases according to the
square of the velocity it will be scen that it is necessary to
reduce the speed as far as possible by using larger pipe.

In comparing the proportionate speed in different sizes of
pipe used in connection with 3-inch cylinder with 8-inch stroke.
and the proportionate amount of friction in raising water 30 feet
vertically with the same cylinder, it must be understood that
this proportion is for a dircct lift of only 50 fect—in forcing
water long distances the friction in small pipes would be very
nnich more. For instance where water is to be forced 2.
fect horizontally to an clevation of $0 feet, using a 3-inch
cylinder with S-inch stroke and 1-inch discharge pipe. the
least possible iriction under the most favorable conditions with
check valve aud straight pipe. and a large air chamber, would
require as much power as to raise water with the same cyiinder
and pipc vertically 193 feet. In actual practice the circum-
stances couid not be found to reducc the friction .0 so small
an amount if no air chamber is used or if it is insufficient. and
there are scveral clbows or short turns in the pip:.  The friction
will aunount to a lift of from 4 to 600 feet; by using 1lé-inch
pipe under the same conditions. the friction witl everything in
a satisfactory state would be reduced so that he total power
required would cqual a vertical head of about 72 feet, which is
sa reasonable an amount that it would not endanger the safety
of the plant. The use of 3-inch pipe under the same conditions
would be a barely noticeable change. I have repeatedly had
such arguments as follows advanced: * Y operate my pump by
band with case. and it will not work as well with the wind-mill.”
This docs not necessarily follow in operating by hand. The
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stroke is much slower and the power applied not as positive.
If the pressure becomes too great the man will work more
slowly and will often stop to rest.  rhe wind-mill works right
along and the stronger the wind the greater the pressure
and the less possibility of checking the speed.  Wind as a
motive power for driving machinery and pumping water now
occupies a large field, and the improvements recently made
render the wind-mill more reliable, and in action less liable 10
damage by storms, as it is sclf-governing. These mills are used
for pumping water, grinding, sawing wood. cte.  They are
most cflicient in exposed situations, bup they can Le utilized
anywhere if placed at an elevation where they can get the full
force of the wind. It is necessiary 2o have a storage rescrvoir
capable of holding sin or cight days’ supply of water when they
are relied on as the only source of water supply.

AUTOMOBILE PROGRESS.

The December developments in the matter of mechanical
traction have been strikingly sensational, For the first time in
the history of the horscless carringe enterprise in the United
States the daily papers have had the opportunity of recording
gentine trausactions on a larwe seale: and these have been of
sich a nature as to discount the policy of ridicule which on the
part of the English newspapers has retarded the progress of
the enterprise in Britain. An American journal recently re-
marked that the motor carriage problem would find its <olution
in the United States. the common roads in that country being
so at-ociously bad that mechanical vehicles that were able to
navigate them could go through anything. This is rather
rough on the rodd-makers. though a compliment to the motor
makers. Up to date the prediction has not been fulfilled: yet
recent photographs of American rigs., run by both gasoline
and clectricity, show them successfully ploughing through mud.
<lush and snow during the recent storm in Boston, Chicago and
New York, while it is notorious that the automobilc cabs in
New York stayed out on the streets when cab horses were
unable to fight the clements. and street traffic generally was
demoralized. The most notable development of the month.,
because it is undonbtedly genuine. and backed by amole capital,
i3 the purchase of the Fifth avenue stage line in *ew York.
This line has been in the hands of a receiver for some time, its
manager being W. G, A. Hemming. formerly of Toronto. The
‘busses, about 100 in number, were in a rather dilapidated con-
dition: but under the new management the old equipment and
hack horses will be cleared out and clectrical omnibuses put on
the avenue. There never was such a splendid opportunity for
automobiles.  Fifth avenue is asphalted for nine miles, has no
grades exceeding 10 per cent. is the thoroughtare for the
wealthiest New York people. and as The Electrical Engincer
remarks, “ the line should prove a howling success ™ The three
purchasers of this old Stage Lince are millionaires many timss
over, and represent a wealthy corporation—the Third Avenve
Railroad Company~that intends to extend its franchisc the en-
tire length of the avenue. thus allowing transfers to the cable
road on 125th street, and reaching also the Desbrosses strect
ferry. There is some talk of the new proprictors installing
cempressed air: but this is not likely in view of the fact that
the company now runs a maghnificent electric plant in connec-
tion with its strcet car system. and could thus charge the bat-
terics for the auto-cars at a nominal cost. Prof. Louis Duncan
of the Johns Hopkins University, Baltimore, is in confcrence
with the new owners of thic Fifth avenue line as to clectrical
installation. Joseph Leiter, jr.. who made such a sensation a
few months ago in the Chicago wheat pit, is exploiting com-
pressed air for all it is worth—and a great deal more. He has
got control of the forcign patents on the Knight-Hoadley sys-
tem, and is asking for them the modest sum of $100,000,000
The English journals thus far are poking fun at him in all direc-
tions. In New York the compressed air system is reported to
be having a boom in the form of “ auto-trucks.” which are to
be run on the strects, and one cnterprising journal gives an
illustration of the new vehicle, which scems to be a cross be-
tween a traction engine and a street car.  From the most re-
liable reports we can gather. the fact appears to be that Presi-
dent Vreeland. of the Metropolitan Traction Company. is going
to give compressed air a trial. At present it stands about on a
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par, for traction purposes, with an enormously heavy battery,
but lacking the long series of experiments and the mass of data
which are available in connection with its heavy rival. In com-
parison with hydro-carbon propulsion, compressed air is no-
where. and we predict that it will never get a fonting as a
tractive power.

The montli’s news has been enlivened by ‘“ scare-heads ™
in the newspapers giving elaborate accounts of the movements
of a lively French Count, named Jotemps, who, it appears.
represents a European company that seeks to control the entire
output of automobiles. This is a large contract indeed. The
United States newspapers, which tell (on the authority of Mons.
Jotemps), that the Amcrican motor pateuts are the only ones
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NEW OFFICE BUILDING OF THE GRAND TRUNK RAILWAY :YSTEM,

MONTREAL.
that are of any value, seem utterly oblivious of the fact that
the Frenchmen have the lead of the Americans by some years,
arc pushing enlargement of their factories at tremendous speed.,
command unlimited capital, and have legislated a prohibitive
duty on all imported motor vehicles. The newspaper report,
however, is that the Freneh Count has contracted with all the
Amcrican auto-car manufacturers for a larg: number of anto-
mcbiles per year for ten years, the total amount of his pur-
chases running into fiiteen millions of dollars ! This is a good
picce of news—almost 100 good to be true, in view of some
facts which we happen to know. Here is one: Mr. Jenatzy., with
his ordinary clectric vehicle, with accumulators weighing 1,800
kilos. (say .4.000 1bs.), developed 28 horse-power in going up a
steep hill on a wet day at a speed of nearly 30 kilometers an
hour. Per contra: An American clectric vehicle with battery
weight over 1.400 1bs.. going up only 10 per cent. grade. could
not devclop power suflicient to carry itsclf up empty, its total
weight being only 2,700 Ibs.. and not an ounce of load except
the driver ! Yet the makers of this American vchicle claim to
have sold the French Count five million dollars’ worth of their
vehicles.  Until we have some corroboration from a reliable
source, we must treat the French Count and his exploits as a
romance,

In France the motor carringe industry is going rapidly.
One firm alone—that of DeDion and Bonton—has orders on
hand aggregating $600,000. and others being added daily. Of
this total, $125.000 worth are from Germany. The factory is
turning out cach month a total of $100.000 worth, and enlarge-
ment of premises is being made so that 2,000 workmen will be
cemployed. and the monthily output incrcased to $300,000. Tn
England the l.ondon Electrical Cab Co., and the Motor Van
and Wagon Co. have made reports to their sharcholders, which
are to a considerable extent satisfactory, but not indicative of
the vivacity which characterizes the French makers. Mr. Pen-
nington, the American inventor, whom The Canadian Engi-
ncer has paid some attention in past years, seems to be having
the call in England now, orders for 376 of his gasolene motors
having been received within the past few months. The
report of the British commissioners for light railways shows
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cuite a boom in clectric tramways.  Of the 54 applications dur-
ing November, the motive power of 32 is electricity and 22
steam,

Joseph . Leiter has secured control of the Rhode Island
I.ccomotive Works, and the company capitalized at $7,000,000;
will employ 1,200 hands day and night, and will make 50,000
trucks for New York and Brooklyn at $2,000, and 70.020 for
London, whither Mr, Leiter goes in February to arrange for
the consignment of output. It has been cabled from Europe
that the municipal council of Stuttgart, Bavaria, has passed a
law forbidding the use of horses for trucks or heavy freight
wagons within the city limits, the automobiles having proven
very successful,  Even the farmers are interested in them.

PUBLIC OPINION.

Lditor CANADIAN ENGINEER @

Sir.—I have received your card of the 1gth inst. and have
carcfully and profitably noted your remarks regarding the cle-
ments of nature as well as those of the publishing business. 1
would add concerning the latter that there is another element
auite as important, if not more so than the two you have men-
tioncd—namely, brains, or what is perbaps synonymous with
brains—enterprise. During the time I have been a reader of
your cxceltent publication, The Canadian Enginecr, I consider
that you bhave furnished this most indispensable clement. I,
therefore feel it not only a duty but a pleasure to supply you
with my portion of that other essential, which you have a right
to expect from your subscribers, and accordingly enclose here-
with postal note for $1 to rencw my subscription for 1809
Yours truly, F. R. \WWiLFORD.

Troquois, Ont., Dec. 20th, 1808.

SHERBROOKE UAS AND WATER CO.

The Sherbrooke Gas and Water Co. has recently siarted up
iti new water power equipment, and has found it vecy satis-
factory in operation. The new plant was designed to largely
augment the company's facilities for supplying electric light
and power, there being an increasing business in sight, one con-
tract, for example, being the electrical driving of the machinery
in the new shops of the Quebzc Central Railway at Newing-
ton, when completed. The construction and installation of the
water power machinery as a whole was placed in the hands of
the Jenckes Machine Co., Sherbrooke, and the finished work
reveals an cxcellent example of progressive ideas and good
workmanship. Two 4o-in. Crocker turbines in horizontal setting
are contained in one steel case, 10 feet in diameter, and over 20
fect in length, and are supplicd with water under 31 feet head
from the dam some 70 feet away, by two feeder pipes, 8o inches
in diamecter. Each wheel will develop 518 h.p. The whole
wheel case and shafting is supporied by steel girders and solid
masonry. All bearings arc of the sclf-oiling ring type, and the
gate mechanism is operated from a suitable point in the dynamo
room overhead. The main driving pulleys located at cach end
of the wheel case are 108 inches in diameter, 36 inches face.
The weight of the entire plant is about 125,000 Ibs. Taken alto-
gether, the starting up of this plant marks an important point
in Sherbrooke’s industrial history, aud emphasizes the ability
and cnergy of both of the companies concerned, the one in
promptly keeping pace with a growing business, and the other
in furnishing the nccessary mcans to this in the shape of an
cquipment so thoroughly constructed and fully in linc with the
latest practice.

THE YUKON GOLD DEPOSITS.

The Department of the Interior has reccived from the
Gceological Survey a preliminary note on the gold deposits and
conditions of wining in the Klondyke region by R. G. McCon-
nell and J. B. Tyrrell of the survey staff. They say that the
productive part of the Klondyke gold district as at present
known covers an arca of 1,000 square miles, and is situated be-
tween the Klondyke and Indian River tributaries of the Yukon.
and cast of the latter river. The approximate area of 1,000
square miles of the known gold ficlds refers to the district
traversed by the gold-bearing creeks, and not to the actual area

of pay gravels. The latter are confined to the bottoms of a lew
of the valleys and the lower slopes of the adjoining ridges, and
occupy a much smaller area. The gold occurs in the gravels
flooring the bottom of the valleys, in stream terraces lining the
lower slopes of the valleys, and in a remarkable moraine or
glacial deposit which forms a southern slope o1 El Dorado and
BBonanza Creeks for some miles and which was also found
north of the latter creek for some distance abeve its junction

- with El Doradd. The stream gravels have s Lickness of two

to cight feet, and a width along the most productir¢ portions
of El Dorado and Bonanza Crecks of from 100 to 400 feet.
They extend across the valley bottoms and increase in width
with the gradual enlargement of the latter towards their mouths,
The .gravels are everywhere more or less auriferous, but the
concentration is irregular and the gold increases in quantity
tcwards the bottom of the section. The greater part of the pay
is usually found w' hin a foot and # haif or two feet of bed
rack. A considerable portion of gold is also found in the soft
decomposed and shattered country rock, on which the gravels
rest, into which it has sunk often to a depth of two feet. The
bench gravels are of less importance than the stream gravels,
and, so far, are only worked to a considerable extent along
Bonanza and along the lower part of El Dorado Creck. The
benehes only occur at intervals along the sides of the valley.
and, as a rule, are rock-cut and not built up by stream deposits.
They are found at varying heights, up to an eclevation of 75
feet or more above the bottom of the valley. The gravels are
mixed with sand and consist of flat and sub-angular pebbles of
schist, often a foot or more across, and rounder than quartz
pebbles.  The gold is fing, but nuggets up to a value of $1.35
are reported to be found. The average yield of the bench
gravels is stated to vary from five cents to twenty cents to a pan.

Discussing the probable sources of placer gold, Messrs.
McConnell and Tyrrell say that the gold in its original habitat
has beyond doubt been associated with quartz, for many masses
of gold-bearing quartz have been found and many of the nug-
gets of gold contain particles of quartz. Whether the gold is
chiefly derived from the heavy veins or from the narrow
stringers has not yet been determined, but it is probable that
in places both are auriferous. They found gold in a thick quartz
vein north of El Dorado Creck, but as the abuudance or scarcity
of placer gold did not appear to depend on the size or number
of these heavy veins, it is probable that the precious metal has
been chiefly derived from the narrow stringers or leaves of
quartz interbedded in the schist. The great ice sheet of the
glacial period, which covered much of British Columbia, did not
reach as far north as the Klondyke district, so that ever since
the land was elevated above the sea, perhaps in the Miocene or
Pliocene epoch, it has been cut down by atmospheric and
strcam agencies into deep valleys and rounded hills, the sur-
faces of which are covered by varying thicknesses of decom-
posed rock. There is no doubt that much of this decomposed
rceck in the Klondyke arca contains a small amount of gold, and
by constant washing for ages much of this has become con-
centrated in the beds of the streams. Nor can it be doubted
that the work of concentration has been greatly cxpedited by
small local glaciers, which at a period not very remote, have
originated at the heads of these crecks and have filled the
bottoms of the valleys through part, at least, of their lengths.
The higher so-called benches have been formed cither as lateral
moraines along the sides of the glacier or by strcams which
flowed between the side of the glacier and the bounding slope
of the valley. The great richness of the Klondyke placer
ground depends, thercfore, first, on the presence of a highly
gold-bearing rock, and, sccondly, on the occurrence of a set
of conditions peculiarly favorable to the concentration of the
precious metal,

—Wireless Telegraphy Across Paris is a recent article by
Ducrctet. He describes experiments in transmitting messages
from the Eiffct Tower to the Pantheon, a distance of 2.5 miles:
the direct view is interfered with by many aerial structures. The
results obtained were perfectly clear, even in a thick fog. The
signals could be read by their sound with great ease, or could
be recorded, but no results were obtained in endeavoring to
transmit in the reverse direction from the Pantheon to the
Eiffel Tower, owing to the mass of metal in the latter.



260

THE CANADIAN ENGINEER

A UREAT WATER POWER CENTRE.

It the 19th century may be calied the Amernican age, be-
canse 1t 1s that of steam, m which our svuthern neghbors have
distingwished  themselves, the 20th century bids fair to be
styted the Canadian age, Lecause that of cheap clectricity, which
can only be generated through cheap power. Nothmg s
chicaper than nature, and this Canada of ours 15 the mwost
watered purtion ot the contment.  Our attention has lately been
drawn to a section of the Dommon which seems ty have been
richly endowed by nature i the shape of water power.  We
mean Northern Quebee, where streams of innmense  volume
cente down the slopes of the Laurentian® mountains.  U. Barthe,
seeretary of the Quebee Bridge Co., has devored much time to
a personal wmspectton of the larger waterfalls of his district,
and has communicated us a summary of the mformation thus
cclected, which may interest not only the engineering p-o-
fussion, but also the capitalists of this country, in view oi the
cheap production of wood, pulp and paper, calaum carbide,
and also the use of storage batteries.  The city of Quebec itself
1s surrounded by a remarkable witer power system, the pria.
cipal instances of which are: The Montmorency [Falls, the
property of, and operated by, the Quebee, Montmorenci &
Charlevoix Railway Co., mine nudes below the city, mimmum
power in lowest water with present plam, 3,000 h.p. with a head
of 2350 feet. They actually run the ety clectrie ight and power,
the ety electric rmlway, and the two factories oi the Mont-
morenct Cotton Mnig, Co., and the Riverside Manufacturing
Co., and will next summer operate the railway to Ste. Anne de
Beaupre, which, wiath the aty system, will make over 63 miles
oi 1mlway. The Chaudiere Falis, six mules above the caty on
the south shore; property of the Canadian Electric Light Co..
now preparing to develop them, nunmmum summer capacity
estimated at over 5,000 h.gp.; head, 110 fect. The Grand Falls
f St Ann, 24 miles below the aty, also the property of the
Canadian Electric Light Co.. estimated to develop regularly
about 7,000 h.p., head, 190 feet. Four or five nules abuve the
Grand Falls, and on the same niver, St. Ann, are the beautiful
Seven Falls, already mentioned i thus paper, total head, vver
300 feet. The Valcartier Fails, on the Quebec & Lake St John
Ratlway, 20 mules nurthwest irom the cny, at present in coutse
ot deselopment by the Jacques Cartter River Power Co., under
contract with Ross, Barry & Co., o1 Turomwou, estimated
caj acty at least 5,000 h.p. The St Maunce water power sys-
ten, actually operated or about to be developed, cunsists of the
Gronde Mere Falls, 10,03 h.p., operated by the Laurentide
Puip and Lumber Co.. the Shawimgan Falls, wheie the
Shawmngan Water & Power Co. has let a contract of $200.000
0 Ross, Barry & Co. 1or a first development of 30,000 h p., with
possible mcrease to 150,000, the Gres Falls, wluch will be util
1zed as svun as the Greatr Northern track reaches them. This
ratslway will then strike the Maskinonge river, where very
powerful falls albo enist. In the Lake St. John and Sagucnay
region arc several waterialls of first magnitude, viz.,, the
Quatchouan Falls, height 225 fcet: the Metabetchouvan, the
Ashuapmouchouan, the Mistassini and the Peribonka Falls, all
flowing into Lake St John, and now of casy access by raii and
boat; the Grand Discharge and the Saguenay Rapids bztween
the lake and the town of Clucoutinn; and last but not least, the
10,000 h.p falls of Chicountimi river, already operated by the
Chicoutimi Pulp Co. Other large waterialls are reported to
exist on hoth rivers, Manitou and Marguerite, on the Norta
shore of the St. Lawrence below the Saguenay, one of which
of an estimated capacity of 100,000 h.p.. is to be worked up, it
is said, by Geo. Taylor, Toronto. A carcful estimate, gener-
aily considered very conscervative, and limted to the dry scason
nminitmum, and to the pomts now accessible by ratl or water,
puts down at 230,000 h.p. the amount of water power available
in that part of the country, of winch only a very small portion
is now being developed.

GRANDE MERE.

The plant of the Laurentide Pulp & Lumber Co. at Grande
Mecre, as scen a few weeks ago before the opening of the paper
mlls, comprised a Ingh grade masonry dam, with . 35-foot feeder
pipes connected with 14-foot water whecls in the paper mills, a
large stone-built pulp mill; a saw mill; a massive group of brick
buildings, consisting of a 215x60 foot screen house. a 2rox6o

foot beater house, annexed at right angles to the paper mills
mstalled in two parallel two-story galleries of an ¢qual size of
200570 fect, the paper maclunery proper being Pusey & Joues
wadhines, of Wilmungton, Del, and the fimshing and packing
1oum, 170x00 feet; the acid tower, 40 féet square and 146 feet
wigl,, built on the edge of the hill, and comtaining nine vettical
tubes of 3 feet diameter for preparing lime; the sulphur house,
1oa2s feet; the filter house, s0x80 feet; the digester house,
90x70, besides the company's stores and oftices, the machine
shops, water reservoirs, rail clevators, coal slides, steam log
arivers, freight sheds, ete. All the buildings, save the acid tower,
are lighted by clectricity, and are fire-proof, with arched brick
flcors and slate roofings. The Sturtevant heating system is ex-,
clusively used in the paper mills.  Provision has been made as
to space and power for future enlargement of the nulis, PDur-
my construction, the number of men employed has reached
1,400. The mills in operation will employ an average of Sov
to 900 hands. A little town has grown on the adjacent hill
around the nulls; the population i3 now estimated at 2,500. The
duily capacity of the Grande Mere mills is 40 tons news print, 1€o
tons dry pulp, 35 tons cardboard, and 350 tons sulphite pulp,
and their daily consumption is given at 50 tons coal, 10 tons
limestone, 15 tons general goods and 200 cords of wood. Grande
Mere 1s a station of the Great Northern, giving direct connec-
tion with Qucbec; to reach Grande Mere, the trains cross the
St. AMaurice on a beautiful cantilever bridge, about a mile below
the Falls. Connection is made at Garncau Junction with the
C.P.R. on Three Rivers.
PROPOSED DEVELOPMENT OF SHAWINIGAN rALLS,

The plan designed by T. Pringle & Son, cwvil engineers,
Montreal, and on which a contract has been signed with Ross,
Barry & Co., specities the immediate development of 30,000
h.p., which may be hereafter increased to 150,000. The work is
described as follows. Truss, boom and cribwork across the river,
a hutle distance above the Falls, such boom of sutficient depth
and at such angie as to derlect all tloating ice debns over the
Falts. ifead race or inlet canal {rom truss boom in westerly
directiun, said canal to be 1,100 feet long, width varying from
100 tu 400 leet at the cutrance, excavated to suctt a depth as to
contam in all scasons not less than 16 fcet of water, with a
speed 1uland of two feer a second for the 30,000 h p. develop-
ment. Banks o head race to be protected where too low wih
«ribwork piers, dry stone waits and filhng embankments  Bulk-
head or dam of Ingh grade concrete masonry, and fitted with
suttable rachs and steel inlet gates for feeder pipes, said bulk-
head to be carried well up above the tlood level. As to feeder
pikes, first development contemplates installation ot three large
pipes of 13 foot diameter each, and one smaiter pipe g feet
dianeter for operating compressors and exciters, the lurge ones
having cach a capacity oi 10,000 h.p., and the latter avomt 6.009
h.p., all pipes supported at suitable intervals by heavy masonry
saddles built in cement mortar  Distance between buikhead and
pe wer house about 300 icet. The power house foundations are
built up with massive bed of concrete masonry, arched fur
feeder pipes. tail race, cete.  Power units in fust development
consist of two turbines on horizontal shait, direct connected to
5.000 h.p. generators of modern design. Two of the power
units to be supplied froin cach feeder pipe; 120 feet is the
nominal head under which turbines will operate.  Provision is
made for heavy valves between iceder pipes and water-wheel
cascs, and 1t 15 contemplated that all valves will be controlled
cithier by pneumatic or hydraulic pressure. Al feeder pipes will
be provided with suntable air cushions and relief valves to take
up any possible water hammer.| Power house building to be a
substantial steel frame building, filled in with brick and cquipped
with smitable traveling crancs to handle all the heavy apparatus.
“rom power house mto lower bay the plan provides for a tail
race of sufficient capacity, thc sides of which will be protected
with rip rap masonry. The whole work to be of a most sub-
stantial and permancnt character and design. The head race
bottom, foundations of bulkhead, supports of feed pipes and
powcrhousc foundations to rest on solid rock. The future cx-
tension contemplated may consist of widening the inlet canal
on cne side inland, and extending bulkhkad and power house in
the same dircction, and further extension can still be made b
constructing bulkheads in upper bay carrying feeder pipes at
different points and discharging in lower basin or in the mouth
of Shawinigan river.
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OTTAWA SHIP CANAL.

LEditor CANADIAN ENGINEER.

It may be news to some of your youuger readers that
survey of the Ottawa for a slup canal was made in 1855; and
work upon it, near Arnpnor, performed in 1858, The canal
was located (for a political ctfect) on the Quebec side of the
Rapides des Chats, but the rock proved so very hard and
tough that hittle was cffected at the time. The site for a canal
1s an 1deal one, Lang almost an air hne from the Strats of
Machinac to Montreal, the water supply is quite sufficient,
except on the watershed betweea the French and Ottawa
waters, near North Bay; while the general character is that of
a scries of lake-like expanses, separated by narrow ridges of
rock, causing rapids. Thus French River, forming 8o miles of
the route, needs only one lock, with a lift of § feet in the first
30 miles; and two 10 feet hifts bring  us to the only cataract of
25 feet in a hundred yards, about ten miles trom Lake Nipissing,
which affords 20 miles more of tree navigation about 18 feet
deep. From North Bay to Tromw Lake (emptying into the
Ouawa), is 4 mules, with a rise of 19 feet, along a small river,
afiording a canoe raute with a very short portage over a low
flat rock. The descent of the Mattawa is the most diflicult
portion of the whole route, nearly all the cutungs being in
Laurentian rock, and the rapids frequent. The water for lock-
age, too, might be scant for a ship canal. From Mattawa
village to Pembroke, the bed of the Ottawa is generally a
swift current, with frequent ragads, calling for a number of locks,
but a few large dams may alter this portion mataially for the
Letter.  From Pembroke to Ottawa city the greater part of the
wuy consists of lukes separated by nidges ot rock forming at
Fuzroy Harbor a senu-ctrele ot cascades nearly three miles m
extent, with a fall of about 30 feet. The capacty of such a
lucauon for the developnment of power 15 almost beyond com-
putation, Between the mouth of French River and Ottawa
ety probably a uullion lhorse-power mught be developed and
utilized, and thus give birth to a chain of manufacturing towns,
sumlar to what has grown up along the Welland canal.  In-
deed, when the chmnate, rnuerals and timber are considered.
with the shorter route to Lkuropean markets, the advantage 1s
decidedly 1 favor ot the Ottawa canat system. Thus much in
favor. On the other hand, 1t wili cost a good deal to cnsure a
censtant channel through Lake Nipissing, whose bottom con
sists of laurentian gneiss, overlaid with shifung sands, and sub-
ject to frequent gales. The long swift current between Mat-
tawa and Les Alumettes Lake will be costly to deepen and
regulate, while the rafts of timber will claim right of way ior
many years and nnpede navigation to some extent. The length
ol the season tree from ice will be seriously curtailed m the
viamty of Mattawa, 1ts most northerly angle. As a native of
the Upper Ottawa, and long fanmhiar with French River valiey.
I wilt carnestly hope that such a Klondyke of undeveloped
possibthtics—commercial, manufacturing, muning and agricul
tural—may yct prove Canada’s brightest diadem.

Tuoxas Froop.

LITERARY NOIES.
- —
The Niagara Falls, Ont,, Record issued a special Christmas
nrumber this yecar of 20 pages, which is profusely illustrated, and
also contains a history of the ncighborhood. which is very
interesting.

We have received a copy of the President's address for
1858, of the American Socicty of Mechanical Engincers, being
a reprint of part of Vol. XX. of the published Transactions of
the Society. Chas. Wallace Hunt, the president, discusses
the subject, “The Engincer; his work, his cthics, his pleasures.”

Theatre Sanitation, by Wm. Paul Gerhard, C.E,, is an in-

[

teresting pamphlet which contains the paper read at the mect- °

ing of the American Public Health Association at Ottawa, and
is reprinted from The Sanitarian for December, 1898, Therein
the theory and practice of theatre sanitation is taken up under
the following heads: Dramage, plumbing, water supply, ven-
tilation, hghung, gencral sanitation. Mr. Gerhard is also the
author of a very interesting work of 500 pages, entitled Sani-
tary Engincering of Buildings; published by Wm, T. Comstock.
23 Warren street, New York, N.Y.

We have reccived a number of very handsome calendars
for 1809, among others from the Boiler Inspection and Insur-
ance Co., Toronto; the B. Greening Wire Co., Hamilton, Ont.;
John Bertram & Sons, the Canada Tool Works, Dundas, Ont.,
A. F. Bury Austun, lumber and timber, Montreal

The Dodge Mnig. Co., Lumted, York street, Toronto, has
sent us a copy of the 100 page catalogue which 1s issued from
the oftice of the Dodge Mufg, Co., Mishawaka, Ind., U.S. The
catalogue 15 very finely aillustrated wih a large number of
photo-engravings, which show the various apphcations which
may be made of the rope method of transmitung power.

We have received a pamphlet of some 20 pages contaimng
a4 graphical method for constructing the catenary, with exact
drawing board constructions for all cases of the problem of
plotting the curve of a flexible cord of uniform weight; includ-
ing a review of notable properties of the curve with their
graphical representations, by Walter K. Palmer, M.E., School
of University of Kansas, Lawrence.

The Intelligencer, Belleville, Ont., has issued an almanae
of some seventy pages, which contains all the information
wwnally found in a volume of this kind  In the space usually
occupied by jokes, The Intelligencer almanac has printed
copious extiacts from its owa editorial columns, and those of
its leading contemporarics, under such headings as, * The
Pelitical History of 1898, ** General Postal Regulations,” **The
Public Debt,” ** The Preferential Trade Fajlure.”

The Philadelphia Museum is a national and international
burcau of commerce, with large libraries of foreign government
documents, with a public journal room containing over eleven
hundred journals, and with an immense museum drawn from
every country in the world. The periodicals are constantly re
ferred to by persons in scarch of specific information. The
Canadian Engincer is always to b> found in the reading room
The Philadelphia Commercial Museum has recently issued a
pamphlet stating the objects of the muscum and giving a list
of its ofticers.

Walter K. Palmer M.E., School of Engincering, Universuty
of Kansas, Lawrence, has published * The Designing of Cone
Pullcys; a non-approximate graphical solution for the problem
of proportioning cone pulleys,” with concise practical rules.
The following arc among some of the heads under which the
discussion falls. General Analysis, Case I, Open Belts; Case
I, Crossed Belts, Comparison of Existing Methods; the
Reuleaux Analysis, the Final Diagram, Analysis for Crossed
Belts, Rules for Proportioning the Steps of Conc Pulleys,
Special Rules for Small Three-Step Cones.

The January number of The Canadian Magazine contains
an article of great interest on “Great Britajn vs. United States.”
by R. E. Kingsford. This 15 a thoughtful and well-considered
auempt to throw hght on the present craze in England ior
an alhance with the United States. and its bearing on Canada.
The contnuation of Johanna E. Woud's story “A Daughter
of Witches,” sustains the mterest of the reader. The only flaw
in the number is a mass of biographical details of sccond-rate
actors, who werc not, thank gooduess, born in Canada. Such
matter should be found only in ten-cent magazines.

NEWFQUNDLAND NOTES-

Some time ago J. S. McLennan, treasurer of the Domimon
Coal Co., proceeded to Newfoundland to look into some iron
deposits owned by his company, as well as to examine the large
iron deposits at Belle Island, owned and worked by Graham
Fraser and others for the Ferrona Company, of Pictou, A
Newfoundland informant states that Mr. McLennan has suc-
cueded in purchasing the Ferrona areas, as well as several other
smaller arcas north. Mr. McLennan has also made arrange-
ments for the mining, next scason, of 2,000 tons per week of
the ore.

The St. Johns Herald stated recently that another great
discovery of copper has been made in Green Bay, samples of
which, on analysis, were found to yicld 43 per cent. of the min-
cral. In evidence of the splendid position of Newfoundland
coupper in the British markets at present, we may quote the fol-
lowing extract from The London Financial Times. of Nov o°
The SS. “ Regulus ™ arrived at Swansca on Monday from Little
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Bay with the first cargo of copper ore rased 1 Newloundland
by the company, The constgnment has been suld by Messrs.
Henry Bath & Son at the top price of the day. Another cargo.
which will be loaded as soon as the open water pernts, is ex-
pected shortly. .

Hon. Capt. Kean and H. D. Reid have returned from Glis-
gow. where they arranged for the building of the Heet ot seven
steamiers called for by the Coastal manl service whach forms a
feature of the Reid contract.  The steamers are being builg
with a view to the future development of the services and not to
the existing conditions,  They are all to be fimshed exactly hke
the = Bruce,” Loth in their structure and interior fittings, Uhey
will be specially fortified to resist ice; they will have the very
Latest devices o machinery, their equpment will include clee-
tric search-lights, ctc,

BRITISH SEWAUE COMMISSION.

In reply to enquiries by The Canadian Engieer regarding
the issue of the report of the Royal Commission on Sewage
Disposal, now sitting in England, a note from Lord Iddesicigh
sets right some misconceptions on the subject. is Lordship,
who is chairman of the commission, says: “It has been brought
to the notice of the Royal Commission on Sewage Disposal
that there is a tendency on the part of some manufacturers and
lccal authorities to postpone the carrying out of woks for the
purification of trade refuse and sewage umtil the Commission
have issued their report, and I, therciore, think it desirable to
state that a considerable time, perhaps even some years, must
clapse before the Commission can arrive at any finar conclusions
ou a subject which necessarily involves detailed and prolonged
scientific investigation. Any such postponement would be
viewed by the Commission with the gravest concern.”

FIRES OF THE MONTH.

Dece. 8th. Northern Pacific and Manitoba Railway coal
sheds, Belmont, Man-——Dec 13th  Ontario Wind Engine &
Pump Co.'s works, Toronto; damage, $3,000; fully insured.——
Dee. 17th. The Toronto & Hamilton Sewer Pipe Co.’s Works,
Hamilton, Ont.; damage, $35.000; insurance, $230%. Dee.
215t S. Greenshiclds & Co.'s dry goods warchouse, Montreal;
loss on it and adjoining properties almost $1,000,000—-=Decc.
2¢cth.  The Gardner Tool Co.'s premises, Sherbrooke, Que.;
damage about $23,000.——Jan. 2nd. Toronto Rubber Shoe
Manufacturing Co.'s factory at Port Dalhousic, Ont.; damages
between $75,000 and $100.000.—=Jan. sth TLouis Brousseau’s
gas and electric lighting plant, St. Hyacinthe. Que ; damages
about $10,000; partly insured.

THE DEPARTIMENT OF CHEMISTRY, ICGILL
UNIVERSITY.

The magnificent building devoted to chemistry and mining
in McGill University, whose equipment has just been com-
plcted through the generosity of W. C. McDonald, whose gifts
to the University have been so large and bestowed with such
4 wise discretion that McGill has been left in  many
dircctions with nothing to wish for. The portion of the
building devoted to mining and metallurgy was described in
The Canadian Engincer for June, 1898. The chemical depart-
ment was opened with imposing cereimonies by Lord Strath
cona and Mount Royal, Decc. 20th.

The chemistry butlding is now largely equipped and all the
work of the chemistry department is being done inside its walls.
The cquipment 1s already cxtensive, but it is far from being
what i1ts managers intend it shall eventually become, Four floors
in the ncw building are occupied by the laboratorics, museums,
class-rooms, offices, etc., and a fifth story, lofty and spacious,
15 designed for store rooms, Every part of the building has its
scparate conncction with the ventilating fans in the roof, for the
putpose of ordinary ventilation and for the spcedy removal of
the poisonous gases, ctc. Internally the walls are finished
largely in pressed and enamelled brick, with a free use of tiling
both for floors and walls. The frames of the stairways arc of
iron, in ornamental designs, with slate steps, making them fire-
proof. The floors are mainly of polished hardwood, and
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handsomely finished wood has been employed in the ceilings.
Several colors of enamelled brick are used in the halls and on
the starrways, giving very pretty effects in the borders. Per-
hups the handsomest portions of the interior are the entrance
hall, the library and reading-room, the ladies’ room, the large
lecture theatre, and the private rooms of the professors. The
entrance hall has a handsome mosaic flooring, and walls par-
tially covered with beautifully grained and colored stone,

The library, with its cosy alcove corner gives a pretty effect.
The fluor, ceiling and fixtures are of light-colored wood, highly
pelished, and the walls are of a deep, soft red color, with
borders of a creamy yellow tint. The clectric light fixtures
are of brass; the design is a very handsome one. The steel beams
of the ceiling are cased in beautifully grained spruce dividing
the expanse 1nto square panels, bordered exquisitely in wood.
‘The ladics’ room offers to the students of the Donalda depart-
ment more Juxurious accommodation than any other part of
the university. Dr. Harrington’s roots, situated next to the
library, are similar to that apartment in finish, and, like the
library, arc very well lighted. The lecture theatre has ceiling,
floors, scats and fixtures of oiled wood, very light in color,
and in the walls cream and white bricks are largely uscd, the
whole giving a marvellously bright effect. High up on the
walls in a border of ornamental brick and tile in separawe
panels, are recorded the names of the greatest chemists at differ-
ent stages in the development of the science. This border runs
around three sides of the room. Above the platforin is in-_
sctibed the name of Geber, the most illustrious of the chemists
of the alchemistic order, which was in its prime in the cighth
century, when chemical experiments were carried on mainly
for the discovery of methods of making precious metals and
stones. Following this came the Iatrochemical period, when
the science was in the hands of mep who delved into its secrets
with a view to finding medicines for the cure of discases. Then
came the period of the Flogiston theory, represented on the
walls by the name of Stahl, one of the greatest exponents of
that famous but unsupported belicf. The name of Lavoisier,
who struck the secret of combustion, marks the beginning of
tiic inodern period when chenustry began to be studied along
the present broad lines. Lavoisier, by the way, was behcaded
duning the Freach revolution. Some of the names inscribed of
the great chemists who have become famous since arg, Davy,
Dalton, Gay, Lussac, Faraday, Wohler, Licbig, Bunscn, Hoff-
man and Fresenius. A lantera is also included in the lecture
room cquipment as lantern slides are used to illustrate the
lectures. The theatre will accommodate 250 students.

An cnumeration of the gooms of the building gives some
1cea of the work which is carried on. Beginning at the bot-
tom and omuting mention of the mining department’s quarters
at the rear, there is the sub-basement, Here are set up the
furnaces for the heating of the building and a fan room fromn
which fresh air is forced through many flues into cvery part of
the bwlding. A clever device has been used to heat this air.
The exhaust steam from the engines in the enginecring build-
ing is brought over and entering clusters of coils heats the
fresh air as it enters the buildings. This action condenses the
stcamn and the hot water resulting is automatically conveyed
back into the boilers whence it came. On the next floor is
the lower entrance to the lecture theatre and adjoining the
theatre the rooms where are prepared the apparatus used in the
lectures. On the same floor are the lavatories and locker room,
the former of the most modern type, well tiled and com-
modious. All the rear portion of the ground floor is taken up
by the clementary laboratory with places for eighty students.
The accommodation for cach one includes a sink, cupboard
and drawers for apparatus and self-room for bottles containing
the ordinary solutions used in the determination of the more
casify handled elements. On the ground floor is the students’
entrance to the lecture theatre and an eatrance to the balcony
of that apartment. Therc is also an instructor’s room, a bal-
ance room, a room for water analysis or special research, the
students’ reading room, the janitor’s office, the ladies’ room
already described, and a waiting room for visitors.

On the first floor is the laboratory for quantitative analysis.
Here (he advanced students are working; the apartment is as
large ~s the elementary laboratory and will accommodate forty
persons at work. Adjoining is a balance room, instructor’s
room, a lecture room and the electrolytic laboratory. In these
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days of clectricity, electrolysis has become an important study,
and 1t 15 gratifymg to have a special place for the work with
all the necessary apparatus of the newest design at hand, There
is also a room for the analysis of iron and steel and a large
apartment laid out as & museum of chemical products.  In the
front of the building are the library and Dr. Harrington s
roums,  On the second floor are the large qualitative labora
torivs, with accommodation for sixty men, balance room, Mr.
Evans’ oflice and private Iaboratory, organic chemistry cluass-
room, combustion room, a room for gas analysis, supply rooms
and Dr. Walker's oflice and private laboratory.

The third floor includes an optical room for the study of
crystals and rooms devoted to the study of physical chemistry,
which department of Iate has attracted a good deal of atten-
uon. Dr. Adams' petrographical laboratory is also situated on
this floor and everything nccessary for the microscopic study
of rock specimens provided. ‘There is alsu a large muscum for
cconomic minerals, a lecture-room for mineralogy and : special
roon' for blow-pipe determinative minceralogy, which we have
alre~y deseribed.  Here also are the photographic rooms, in-
cluding two dark rooms on the maze principle. without doors.
There are several fine cameras and an enlargimg ciunera in-
cluded in the outfit.  The attic is by no means & rough. uniin:
ished room, It is lofty with wulls painted winte and an oiled
hardwood floor. Here also are the larger store-rooms, the
ventilating fans run by an clectric motor. and a Jarge still for
the production of distilled water; this machine is automa ic
m acthon. of large capacity and supplies distilled water to all
the laboratories through tin pipes with tinned joints,

The apparatus of the chemistry departinent consists very
largely in a large number of small impicments and devices for
particular uses, hard to describe to anyone but a chemist.
Outside of this class some portions of the equipment are not-
able.  Balances are provided in generous numbers in the bal-
ance rooms adjoining ecach  of the laboratories.  The more
delicate of these enclosed in glass cases to prevent vibrations
caused by currents of air, weigh accurately down to the tenths
of a milligramme. The eqnipment for research in the depart-
ment of physical chemistry is very complete, particularly suh
apparatus as is required for the chemical determination of mole
cular weights.  The quantity of material used in lecture 1lus
tration is already very large, but further large shipments are
now on their way from Europe. The photographic cquipment
includes lanterns for projection and a projection microscope.
so that views of microscopic objects may be thrown upon the
sereen before a whole class.  The set of platinum dishes and
ciucibles represents a very large amount of money. a bowl
ahout three inches across costing §15¢  There are several hot
air motors in the laboratories, and automatic devices for many
purposes, such as maintaining a bath of uniform temperature
for a year without any attention whatever. Tn every laboratory
there are pipes connected with the farge vacuum pump, so that
vacuum is casily obtainable in a very short time. A perfect
telephone system throughowt every part of the building saves
a great deal of time

METAL IMPORTS FROM GREAT BRITAIN.

Following are the sterling values of the imports of interest to
the metal trades during November, 1897 and 15¢8, and the
eleven months ending November, 1897 and 1898 :—

E'even months ending

Month oSNO\'cnxber. November.

1897 1848, 1897, 1898.
fAardware .. ..o woiviin, 5224 £2126 £63.817 £24.168
Cutlery covenenenn ceviieiines .. q.111 . 49.525
Pig iron ....oviiiiiiiiin 2724 1,401 9.2 11,280
Bar, etc. veeiiiiiiiiiiiianas, 751 1.506 86290 11,662
Railroad ........ e reeeens 18 64 45789 25218
Hoops. sheets,etc .. .. ... 6,562 10,8;7 77.823  63.229
Galvanized sheets ............ 3620 9,981 §2,606 65,267
Tin plates..cvvicececieaneanes 54.450 35003 217 421 158.976
Cast, wrought, etc., iron ...... 3090  3.24¢ 31,979 31894
Old (for re-manufacture) . .... 1,201 . 7.684 3.574
Steel oiiiiiiiiiieiiiiiiiiiies 40455 3.68t 51.956 470111
Lead ..ooiinniiiiieeenaiinis 34510 3.851 27.401  35.876
Tin. unwrought .. ..... ..... 2386 1,862 17.369 17,269
Alkali .......... ceeveese 8390 6,397 43,239 48.872
Cement  ......oiuiiiiiiiiees 1,306 1,620 19,797 25,382

-
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ndustrial N\l otes.

Cranbrook, B.C., is to have a system of waterworks.
——
Orilha 1s to have a new ugh school to cost about $9,000.

The Ayhner Iron Works have bt an extension to their
foundry.

Hospital extension is contemplated in Brantford, at a cost
of $5.000.

Work is
waterworks.

W. A. Knbs, M.L.A. proposes to start a box factory at
Hespeler, Ont.

H. & F. Guldings & ©Co., Granby, Que., have put in a large
F.eanard boiler,

M. Beatty & Sons, Welland, Ont., are now runmng therr
works by natural gas.

Merritton, Ont., has passed a by-law applying $6,000 to
waterworks extension,

The new pulp mill at Mispee, N.B., will be ready for oper
ation next March or April.

The Sydenham Glass Co., of Wallaceburg, Ont., has begnna
to manufacture flint glass.

A. W. Law 1s 1akig charge of the Facer Car Wheel Works,
Perth, Ont.—Perth Expositor.

Adams, Burns & Co.. of Bathurst, N.B., are looking into
the prospects of a pulp mill there.

A new steel canal bridge, the full width of the street, will
be built on Maria street, Ottawa. ’

Jno. Bertram & Sons, Dundas, Ont., are shipping largely
to Luropean markets this winter,

T. H. DeCew, Essex, Ont, is abort to establish a large
stave factory at Fenclon Falls, Ont.

T'he ratepayers of Belleviile have passad the by law to bonus
a carpet factory and rolling mill,

The Stayner, Ont.. waterworks by-law has passed. The
system is estimated to cost $24,000.

The Ottawa Steel Range Company, Ottawa, has offered 1o
ccmpromise at 30 cents on the dollar.

to commence at once on the Ymir, B.C,

Dowling & Ottewell, Clover Bar, contemplate crecting a
100 barrel flour mil! at Edmonton, Alta,

-\ canming establishment s proposed at Sussex, N.B., as a
bianch of the \Woodstock, N.B., canning factory.

It is proposed at London to build a $735,000 breakwater to
prevent tlooding in the western part of the city.

The Lmpernal Ol Cu. has bought out the Bushnell Co.'s
retinerivs at Sarnia and will carry on its business.

A by-law to raise $12.000 to construct main sewers i Pem-
broke was carried January 1st by a majority of 27.

A system of waterworks is to be put in Cascade City, B C.
Secord Bros., machinists, are starting business in Winnipeg.

A new summer hotel to cos. $40,000 is in contemplation at
Danvitle, Que.; the land around the hotel is to be laid out as
a park.

A large number of local companies are being organized in
Ontario to manufacture peat fuel on the system recently
patented.

A number of Canadian furniture manufacturers have orders
from British houses and from firms in South Africa, Australia
and India.

The foundry belonging to the estate of John Ledwmgham.
St. John's Nfld., has been sold to Ter-a Nova Engine & Boiler
Works, Limited.

The Sawyer-Massey Co. has decided to remain in Hamil-
‘on, and contemplates extending its agricultural implement
works in the spring.

The Yule and Tate estates want $50,000 for the bridge over
the Richelicu river ar Chambly, Que.. which after 50 years has
reverted to the crown.
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Rider & Kitchener, veneer and excelsior manufacturers,
Brampton, Ont., are negotiating, with a view of establishing
their plant in Lindsay, Ont.

The Nova Scotia Carriage Co. has ordered a 50-h.p. engine
and boiler from the Robb Engineering Co.. for the new factory
it is building at Kentville, N.S.

The Carborundum Company are just finishing an addition
to their Canadian branch, and it is expected will be calling for
more power in the near future.

The Rand Drill Co. has accepted the $15,000 bonus offered
by Sherbrooke, Que., and will remain in that town, and will
erect large works in the early spring.

The Londonderry Iron Co. has gone into liquidation, and
met its creditors January §th. The order for liquidation was
granted on petition of John L. Reay.

The representative of a woolen company has been in Brant-
fard looking at the old Wincey mill as the possible site of a
new woolen mill or knitting factory.

The Aptees Collapsible Box & Veneer Co., West River,
Albert Co., N.B., have bought a 1235-h.p. boiler from the Robb
Engineering Co.. Ltd., Amherst, N.S.

Judge Morgan, Toronto, has recently given a number of
decisions against users of gas lamps, which has been decided
as infringing the Auer Light Co.’s patents.

The Berlin Brush Works, recently burnt out, is being re-
organized and located at Waterloo, Ont. The factory starts up
this month with fiftcen hands to begin on,

Grantham, Fisher & Co., Ltd.,, Yarmouth, N.S., are apply-
ing for incorporation to manufacture cordage. W. H. Avis,
formerly of Toronto. is one of the promoters.

An evidence of the prosperity of Toronto is the subscription
of $250,000 for the establishment of another paving brick com-
pany near Mimico. J. W. McBride is manager.

St. Cath4rines will offer inducements to the Toronto Rub-
ber Co. to rebuild in that city the works recently destroyed at
Port Dalhousie. Merritton is also after the works.

The power plant for the new butter factory at Cowansville,
Que., has arrived, and is now being installed. The plant was
furnished by the Jenckes Machine Co., Sherbrooke, Que.

Stratford will soon vote on a by-law granting a loan of
£30.0c00 to the Whyte Pork Packing Co., a concern that promises
to spend $50,000 in the erection of buildings, machinery, etc.

Alphonse Pallascio, dealer in hardware and house furnish-
ings, Montreal, has assigned and filed his statement. The list
of creditors includes 135 names and the total liabilities amount
to $228.000.

The St. John's, Nfid. Gas Light Co., is remodeling its
plant and doubling its capacity., which in the spring will be
125,000 cubic feet. Gas for fuel and power is now supplied there
at $1.50 per thousand.

The Standard Drain Pipe Co.. St. Johns, Que., has lately
improved its facilities for handling raw s‘ock by the installa-
tion of a Dake Hoisting Engine, from the Jenckes Machine
Co., Sherbrooke, Que.

The John Gillies Estate Co.. Carleton Place, Ont.. has
secured the patent on a new gas and gasoline engine for steam
faunches—a simple and economical power—and will put them
on the market at once.

The town council of St. Lambert, Que., have considerable
difficulty in deciding whether the waterworks have been installed
according to contract. 'McConnell & Marion have reported
against the work as done.

L. L. Sheldon, of Aylmer. Qnt. has disposed of his interest
in the Aylmer Iron Works to E. C. Jenkins, Springfield. The
new firm will therefore consist of Henry Sheldon and Mr.
Jenkins, who will at once add a lot of new and improved
machinery,

The De Laval Manufacturing Company, with capital stock
of $10.000, is asking for incorporation in Quebec for general
trade in centrifugal machinerv and other purposes. The appli-
cants are: J. S. Clunie, W. Carey. C. W. Schnare, M. J. F.
Quinn, Montreal, and F. J. Arend. New York.

A by-law to authorize the issue of debentures for the sum
of $110,000 for the construction of waterworks and sewerage
systems for the Town of Oshawa, is to be submitted to the rate-
payers to vote upon on January 2I.

An American syndicate has bought five acres of ground at
Thorold, on which it is proposed to erect works for the manu-
facture of caustic soda and bleaching powder. It is reported the
capacity of the works will be 100 tons per day.

The last car-load of old plates, bolts, etc., from the old
Victoria tubular bridge was shipped to Hamilton, Ont., Dec.
15th, consigned to the Ontario foundry of that city. This com-
pletes a shipment of 477 car loads of this material.

The large boiler for the new mills of the Frontenac Milling
Cc., Kingston, have arrived from Sherbrooke, Que., and are
being set in. The compound condensing engine is expected
shortly, and the whole plant it is expected will be in operation
early in 18gg.

The Massachusetts Iustitute of Technology. Boston, has
during the past year received gifts amounting to almost one
million dollars. A travelling fellowship in Architectural De-
partment has been established. There were 1,171 students in
attendance during the year.

Sewrey’s foundry, Barrie, Ont., which has been practically
idle nearly three years, and has a capacity and machinery for
eighty workmen, has passed into the possession of Dyment &
Butterfield, who will manufacture engines. boilers, mill
machinery, ploughs, and other farm implements.

George McAvity and G. G. Ruel, St. John; J. D. Chipman,
St. Stephen; Hon. F. P. Thompson, Fredericton and Joshua
Peters, of Moncton, are seeking incorporation as the New
Brunswick Cold Storage Company, Limited; capital, $250,000;
Rothesay is to be the chief place of business.

The Canada Screw Co., located at Hamilton, which was
owned by the American Screw Co., of Providence, R.I, has
been disposed of to a Canadian company, with C. A. Birge, the
present manager, at the head. The concern has a capital stock
of $5,000,000 and the business will be carried on as usual.

The Northey Mnfg. Co. has recently shipped a hydraulic
mining pump, weighing 40,000 lbs, and having a capacity of
2,000 gallons per minute, to Ashcroft, B.C. It has also built a
triplex power pump of 5.000,000 gallons capacity for the Mont-
real Water and Power Company. This is the largest pump of
its kind ever made in America, and will be operated by a
450-h.p. motor.

A number of men are busy at the Standard Chemical Co.’s
works, where Mr. Chute is rushing forward the completion of
the new bench of retorts. There are fifty of these huge retorts
in a row. Mr. Butler is arranging for laying down the railway
tracks through the new sheds, and the old works have been
practically rebuilt.—Deseronto Tribune.

Arnprior, Ont., has offered a Cleveland, Ohio, firm, manu-
facturers of tacks, nails. bolts and files, which are looking for
some suitable place to locate outside of Cleveland. a free site.
consisting of four acres lying south of the C.P.R. track and
having as one of their boundaries the Madawaska river. An
exemption from taxation would also probably be given.

Prof. Ruttan and Prof. Nicholson, of McGill University,
Montreal, are making tests in connection with Emerson’s pro-.
cess for the extraction of different products from sawdust and
for the manufacture of calcium carbide therefrom. Prof. Rut-
tan is stated to have said that the machine is a success. but the
products are new, and consequently it will take some time before
he will be able to report as to their commercial value.

R. H. Buchanan & Co.. Montreal, who represent the Blake
& Knowles steam pump for Canada, have received the contract
for the fire profection plant for the Protestant Insane Asylum
at Verdun, Que. They have supplied the Montreal Rolling
Mills Co. with one hydraulic steam pumo: Linton & Co.. boat
and shoe manufacturers, a boiler feeder: a pumping plant to the
St. Vincent de Paul Penitentiary. The suction vipe. 2.000 feet
long. for the Merchants’ Mnfe. Co.. St. Henry. Oue.. was com-
rleted on the 1sth Dec. Buchanan & Co. have put in the
Innpest snetion pines in Canada and all are giving thoroush
satisfaction. '
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The Dominion Radiator Company, Dufferin street, Toronto,
is sclling its wares in all parts of the world. Among the not-
able bulldimgs and mstitutions which are being warmed by radi-
ators made by the Dominion Company are the Palace of Justice
at Practoria, South Africa; the Park Hospital at Lewisham,
near London, England, an institution composed of 29 separate
buildings and covering 56 acres: the Edinburgh County Hos-
pital and the Imperial Board of Trade building. Berlin, The
orders for some of these institutions were obtaine:l in the face
of the keenest United States competition.  Royalty owes its
comforts during cold weather 1o Canadian radiators in some in-
stances at least, for the Dominion Company supplicd the entire
heating apparatus for the German Emperor’s palace at Berlin,
and for King Oscar’s at Stockholm. The Old Parliament
Buildings at Dublin were also entirely equipned with heating
apparatus by this company.

The exploring party under Alex.  Niven, P.L.S., leit
Haileybury, on Lake Temiscamingue, on 23rd of May last.
to complete the survey of the boundary between Nipissing and
Algoma. In 1896 the line was run north from the northeast
angle of the township of Lumsden {or a distance of 120 miiles.
During the past summer the boundary was further surveyed
for a distance of 18 miles from the point where operations
. ceased two years ago to a point four miles north of Moose
river. on James' Bay. Havine successfully accomplished the
weork aflotted to them, the party started on the 10th of October
on the return journev by way of the Abitibi river and Abitibi
Iake and Lake Temiscamingue. ad the weather proved fav-
arahle. the journev, which is about 425 miles. would have been
accomplished in six weeks. But severe weather set in earlier
than was anticipated, and the water stretches bean to frecze.
rendering canacine a difficult matter at first. and afterwards an
impnssibilitv.  The couscaucnce was that the exolorers did nnt
reach Rav de Pierre. on Lake Temiscamingue, which was prac-
ticallv the end of their journey until the 25th November. or a
manth and fourteen days after leaving Maose Factory.

lectric ?&shes.

Prescott, Ont.. has passed a by-law to raisc $135.000 for a
municipal clectric light plant.

Vancouver. B.C., wishes to purchase the clectric railway.
Tt is stated the report is denied. however.

The Barrie Electric Light Co. difiicuity has been scttled
by an agreement by which he town will acquire the works for
$22.501.

The Packard Electric Co., 1.td., St. Catharincs, Ont, has sent
cut a handsomcly printed New Year's greeting to its friends and
customers.

Thomas E. Hill:nan, cagincer. Hamilton, has been in.
strueted to survey two lines for an clectric railway from that
city to Guclph and Berlin.

The municipality of Chatham, Ont., intends to install a new
dypamo for arc lighting. 1t runs the are lights and the Chatham
Gas Co. the incandescent.

The Robb Enginecring Co., of Amherst, N.S.. has reccived
an order from New York partics for twn 300-h.p. engines for
an clectric railway in Australia,

Wm. Stuart. Ottawa, has been awarded the comtract for
building the clectric power house on the Soulanges canal. The
amount i¢ in the vicinity of $30.000.

Tt is stated that clectrical iron sinelting is bheing succes<-
fully carricd on at Sault Ste, Maric. T, Y. Clercuc states that
as yet there are no exact details available for publication.

Ry-laws relating to the cstablishment of clectric lighting
planis at Forest and at St. Thomas. Ont.. have been defeated:
Thorold has passed one to raise $3.000 to extend its plant.

The clectric lighting plant recently sold to the corporation
of the town of Campbeliton, was started up for Christmas light-
ine. The driving power is water, and the clectrical apparatus ic
of the Royal Electric Company's S.K.C. two-phase type for
arc and incandescent lighting and power.

The Trail smelter is now run by power furmished by the
West Kootenuy Power & Light Co. from Bonnington Falls,

The large clevator of the J. G. King Company, of Port
Arthur, Ont., is being lighted throughout by clectricity, the
entire plant being furnished by the Royal Electric Company of
Montreal,

The Yarmouth Times says the Street Railway Company oof
that town intend' making quite extensive mmprovements in their
cars. New motors of the latest type have been ordered and will
probably arrive shortly,

The Gurney-Tilden Co,, Hamilton, Ont,, is now operating
its entire works by clectric power. It has instalied two 20-h.p.,
and one 3o-h.p. S.K.C. two-phase motors, and gets the current
from the Cataract Power Co,

The Go-k.w., S.K.C, generator of the Dundas Electric Co.,
lias been placed in position. They expect to have their water
power in operation in a few days, and will begin the lighting
of the city by the 15th of January.

G. 1l Carroll, J. F. Boultbee, A. N. Parney, E.E., Paris,
Ount., and V. J. Clarck, . Mclaughlin, Toronto, have been in-
ccrporated as the Grand River Electrical Power Co., Ltd.;
capital, §93.000; chief place of business, Paris, Ont.

E. A, C. Pew is negotiating with capitalists to start manu-
factures at Jordan, and thus afford a market for the power to
be developed by the raceway from the Welland river, which
entesprise he has been prowmoting for some time past.

The Kingston News urges the municipalization of the gis
and clectric works of the city, and the appointen: of a com-
mission to find out what water powers are avaitable within
range of the city for increasing the city's electric power.

M. Letheule, an clectrical engincer of Paris. France, was
in Quebee recently.  He was seut by the Frensh Government
to visit Canada and cxamine and report for Freach capitalists
on the application of electricity for industrial purposcs.

The Dominion Bridge Company, Montreal, has just com-
pleted the installation of an arc lighting system in its large
works at Lachine, Que. The dynamo and arc lamps were man-
ufactured by the W. A, Johnson Electric Company, Toronto,

The Caunington Eclio reports that the newly formed Vie-
toria Telephone Co. will apply for incorporation and erect poles
in the spring. The first lines will run betwesn Beaverton amil
Argyle. Canmington and Sutton, and irom Oakwood to Landsay.

The flour mill of Lake & Bailey, Hanalton, is being driven
by a 75-h.p. S.K.C. synchronous motor, which has been in oper-
ation: two weeks, and is giving perfeer satisfaction.  They have
shut down their steam plant and hope they will not have to go
back to it again.

The W. A. Johnson Electric Company is installing an alter-
nating plant for the corporation of Acton. which includes 53
street lamps, and all wiring for the town. The gencrator will
be onc of the inductar type alternators. which are mecting
with much success.

The R. Greening Wire Works, Hamilton, have installed
their works a 30-h.p. S.K.C. induction motor. This motor is
driving on to the samc shafting as their engine, and is working
very satisfactorily. They intend to replace their steam power
entirely with clectric motors.

The proposal to extend the Scarboro Electric Railway to
Whithy and Oshawa with a connection to the C.P.R. at Myrtie
is again being agitated. The extension to Oshawa and Whithy
was provided for in the original charter. The line is controlled
by the Toronte Railway Co.

The Gendron Manufacturing Company has recently installed
a dircct connected Goo light generator for lighting its factory.
The order was placed with the W. A, Jolnson Electric Com-
pany for both the generator and the wiring of factory. A
10x10 engine manufactured by the Goldic & McCulloch Co..
of Galt. Ont.. will be used,

Hull. Que.. will operate and control a civie lighting plant.
the by-law authorizing the Citv Council to micc debentures for
the plant having been carried. The work of putting up the
veles and wires will be commenced immediately. The Ottawa
Flectric Light Co. will probably sunply the current for lighting
until the town has its own dynamos ready for operation.
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Wm. McKenzie, Fred. Nicholls and other Canadian
capitalists have been negotiating for the street railway fran-
chise in Havana, Cuba.

Galt, Ont., voted down the by-law devoting $67,750 to the
purchase of the gas and electric light plants from the private
company operating them.

The Eagle Knitting Co., Hamilton, Ont., has installed in
its factory a 30-h.p. S.K.C. two-phase induction motor, which
drives their knitting machinery, and has replaced their steam
plant.

The Montreal Street Railway Co. has, it is stated, decided
to build all its own cars at its Hochelaga workshops, and will
add brass and iron foundries to the present plant. Cars will
also be built for the Toronto and other lines.

The directors of the Hamilton, Chedoke and Ancaster Elec-
tric Railway have decided to apply for an amended charter to
build a line to Brantford, Ont.. to change the name to the
Hamilton, Ancaster and Brantford Electric Railway Company.
and to increase the capital stock from $102.000 to $200.000.

The plant for the town of Norwood, Ont.. recently installed
by the W. A. Johnson Electric Company, is giving much satis-
faction to the purchaser. The machine is of the single-phase
inductor alternator type of machines, which the company
claims are practically indestructible, and have the excellent ad-
vantage of a very low speed.

The Alliston Electric Light Co., Alliston, Ont., is making
changes in its lighting station, and has decided on increasing its
incandescent light capacity, and for this purpose has placed an
order with the Royal Electric Co., for one of its 60 k.w.
S.K.C. two-phase machines, from which it will serve both arc
and incandescent lights as well as power, which has heretofore
been served by two machines.

Beeton, Ont., recently decided to install an electric light
plant and are now highly pleased with it. The plant was in-
stalled about two months ago. and since then the number of
lights have increased to nearly the capacity ol their present ma-
chine, which is one of the W. A. Johnson Electric Company's
inductor type of alternator, which are claimed to be so suitable
for a plant where a repair shop is not near by.

The Wallaceburg Electric Light Co., Wallaceburg, Ont.,
which has been supplying arc lights for the town of Wallace-
burg for a number of years, has decided to go into the incan-
descent lighting business, and has placed an order with the
Royal Electric Co., for a 30 k.w. alternator, and goo light
capacity in S.K.C. transformers and material. It expects to
have the lights in operation by the first of the new year. ’

The Hamilton Electric Light & Power Co. is installing in
its lighting station two 240 k.w., and one 350 k.w. S K.C. syn-
chronous motors. These are to drive the shafting from which
is operated the arc machines and the motor power service. The
current for these motors is to be supplied by the Cataract
Power Co. It is expected that the steam plant will be entirely
shut down by the first of February. The incandescent light has
been furnished from the Cataract Power Co.'s current for the
past three months, and has been very satisfactory.

We are advised that since the purchase by the Westinghouse
Manufacturing Company, of Pittsburgh, of the Walker Com-
pany, the Canadian representatives of the latter company, W.
A. Johnson Electric Company, of Toronto, will continue to
represent the combined interests oi those companies in West-
ern Canada. The advantages of this arrangement are quite plain,
as the Westinghouse Company manufactures a most complete
line of apparatus for long distance power transmission, includ-
ing A.C. D.C. generators, rotary transformers, induction and
revolving field generators.

In referring to the fire at the Greenshields warehouse dn
Victoria Square, Montreal, The Witness stated that the fire
gave proof of the underground system of the Lachine Rapids
Company being superior to overhead mains. The poles carrying
the lighting mains of this company were broken and fell to the
ground, together with the Street Railway and other companies’
wires, which lay in a mass on th> ground. but notwithstanding
this, the Lachine Rapids Hydraulic & Land Company were
enabled to give every customer on their system light long be-

fore daylight, owing to the fact that they have an underground
system. Before giving their customers light, broken wires and
poles had to be replaced.

The Montreal Gazette recently stated that the Graburn and
Blaney Canadian patent of the Graburn electrical thawing pro-
cess has been sold by the inventor, Nelson Graburn, of Mont-
rcal, to the Electrical Thawing Syndicate, Ltd., London, Eng.,
for £7,000, and one-quarter interest in the company. The
patent is intended to be used in countries like the Klondyke,
where mining is carried on with the ground being frozen to a
considerable depth. It provides for specially constructed dyna-
mos and electrodes, the latter being placed against the walls of
the shaft, with a space of from five to six feet of ground inter-
vening; so that when the current is turned on, it has to cross the
face of this space to complete the circuit and the ground con-
tained therein, forming a resistance to the motion of the elec-
tricity, heat is generated and the ground thawed.

The Niagara Falls Power and Electric Company has won
in the suit against the Niagara Falls Park Commissioners. The
Park Commissioners claimed that the company had forfeited its
charter because one clause, which said that by Nov. 1 it should
have completed water connection for 25,000 horse-power and
have ready for transmission 10,000 developed horse-power, had
not been fulfilled. A series of questions were asked the Court
of Common Pleas, and to-day the judgment of that court was:
(1) That the agreement is not void by reason of the failure of
the works by Nov. 1, 1808; (2) the Government or Commis-
sioners may not, by reason of the non-generation of elec.ricity
by that date. declare the agreement void; (3) the Government
and Commissioners are not relieved from the agreement not to
grant any other company the right to take or use the waters of
Niagara river.

W. A. Johnson, of the W. A, Johnson Electric Company,
reports the recent sale of Westinghouse apparatus to the
Metropolitan Railway Company, Toronto, for the extension ol
the present railway to Lake Simcoe. In the power house at
Bend Lake will be instalied two 60 cycle thiee-phase, A.C., D.C,,
generators, each of about 400 h.p., and a full complement of
switchboard apparatus, step up transformers, lightning protec-
tion, etc., will be provided. The transmission voltage will be 16.-
500. There will be two rotary transiormers,60 cycles, three-phase,
giving 570 volts on direct current side, these will be located in
sub-stations about 14 miles from the generating stations, step-
down static transformers being provided to reduce the voltage
to that suitable for the rotaries. The generator switchboard
will consist of eight marble panels, the sub-station switchboars
of five marble panels with non-arcing and tank lightning ar-
resters.  In addition to the above there will be passenger and
freight car equipments, including one quadruple equipment for
heavy freight car and double equipments for two light freight
cars; two double equipment for ordinary passenger cars and
two quadruple equipments for heavy passenger coaches; the
mators being used in these will be 38 B 50 h.p. each. The sale
includes one 45 ton Baldwin-Westinghouse electric locomotor.

l \/ i arinej\[a/\rs.

A Government engineer is examining the breakwater at
Richibucto. 1Ii trade warrants it the entrance to the harbor
will be deepened to 19 or 20 feet on the bar.

P. C. Jones, Belleville, Ont., has ordered from the Davis
Dry Dock Company, of Kingston, a 16 h.p. fore and ait com-
pcund engine for a new steam launch to be completed by April
next.

It is proposed to organize a local company'at St. John's.
Que., to build a steamer of a speed of 15 miles per hour and a
rapacity for 450 passengers, as an excursion boat on the
Richelieu river.

Nagle & Hislop, traders of Fort Resolution and Fort Rae.
have purchased the steamer “Sparrow,” now in winter quarters
at Grand Rapids. They will take her below Smith rapids in
the spring and will run her from Smith rapids to the Arctic
Ocean. This'is the best built of all the steamers put on the
Athabasca last summer.—Edmonton Bulletin.
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It 15 said that Carrier, Laine & Co.. the well-known Levis
forndry and machime men, have undertaken to supply Captam
Bermer, the would-be discoverer of the North Pole, gratis with
the aluminum boats needed,

The Calvin Company launched at Garden bsland recently
the largest steamer ever built thercon. She is named the
*India,” and s intended for the timber carrying trade between
western lake ports and Garden Island.

At a wmeeting of the directors of the Richelien & Oatario
Navigation Co. it was decided to add another boat to the present
Sagnenay fleet, and that the steamer * Saguenay ™ should be
renovated before the opening  of navigation,  She  will be
lighted by clectricity, and, when finished, be equal both in speed
and accommodation to any of the company’s other boats. A
beat will be run, commencing at the opening of navigation,
every day, including Suaday. This decision on the part of the
board will be received with general satisfaction, as it will permit
business men who have their familics staying at Murray Bay
to spend Sunday with their families, and return to busiuess on
Monday. A hotel at Murray Bay. to cost $30,000 and accon-
madate 300 guests is in contemplation by the company. The
new steamer * Toronto ™ has had her trial trip. and will be put
on the Lake Ontario route in the spring.

ersonal.

Jno. Fisher, president, Small & Fisher Ce., Ltd., ron
founders, Wouodstock, N.B.. is dead.

5. T. Wilkie, C.E., Curlcton Place, Ont, was marricd
reeemtly to Miss Ko Snedden, Almonte,

Alex. Bowie, Ottawa, who was  welleknown  among the
carly navigators of the Ottawa river, died Jonuary 1st.

David Higgins, an employee of the St Lawrence Foundry,
Torouty, dell imo a var of boiling water recently and was
fatally Lurned.

E. C. Armstrong, who went to London last year to take an
unportant positton with Dick, Ker & Co., has returned to Can
ada to he marricd.

C. H. Mitchell, town cengineer, Niagara Falls, Ont., has
ccturned from Potsdam, N.Y., where he has been engaged on
catensive public works now going on in that city.

C. E. Moore, son of C. P. Moore. proprictor of the R.
Spence & Co. file works, Hamilton Ont., dicd very suddenly at

Yitawa, recently. He travelled for his father’s firm.

Hugh Muckleston, a graduate of the Royal Military Col-
lege, Kingston, Ont.. now in Victoria, has been ordered by
the Government to go to Alaska on a survey expedition

On Christmas Eve Ravmond Smith, superintendent of the
Sherbrooke, Que,, strect railway, was presented by the em-
pioyces of the company with a fine gold ring a< a token of
ceem.

John . Campbell, mining engincer. who has of latc been
working with the Virginia Gold Mining and Milling Company.
of Arizona, has been engaged as mining engincer and superin-
tendent of the Smuggler mine.

P. F. Hodgson, latc chici sigual engincer of the Grand
Trunk, sailed on Jan. S for London on t'e Parisian from Hali-
fax. and will look after the management of the Saxby & Far-
mer signal works at Lundon, which appointinent he received
a month ago.

A, G, Allison, chicef despatcher of the Grand Trunk at
Taronto, has been dismissed on account of a recent accident
to a freight tmin at Bellevillee Mr. Allison has been fory
vears in the service, and is said to have been the oldest ratlway
operator in America,

J. E. Muhlicld, general foreman. motive power, machine
and car departinents of the Wabash, stationed at St. Thomas.
Ont.. has heen appointed master mechanic of the western
division of the Wabash. with headquarters at Fort Grmatiot. He
will be succceded by F. Whitlcy. late of the Hlinois Central.

Dr. S. A. Mitchell, son of John C. Miichell, contractor, ot
I ingston, has been appointed rescarch assistant ai the Yerkes
QObservatory m connection with Chicago University. He is a
graduate of Queen’s College, where he sceured the degree of
MAL he also won the degree of Ph.D. at Johns Hopkins
University, Baltimore,

The Quebee Telegraph siys:  Chevalier Chus. Baillairge.
F.R.S.C., addressed a letter to Mayor Paren: recently, tender-
ing his resignation of the post which he has held so long as
city engincer.  Mr, Baillairge, who is 70 years old, and whose
services to the city have merited the rest which he is now seek-
ing, is the first city engineer, having been appointed to that
pest some thirty years ago ‘under thae mayoralty of Hon. Jos.
Czuchon, subsequently Lieut.-Governor of Manitoba, previous
t6 which he had held the position of city surveyor, succeeding
Mr. Hamel,

~ (@lwag M atters
The new Union station at Ottawa will cost about $130,0%.
A company will, at the next session of Parliament seek ine

corporation with power to acquire and operate the Niagara

Cemiral Railway, and to extend it to Hamilion, Toronto. the
Niagara River and Lake ¢ t - ),

A handsomely illuminated address was lust month presented
to Charles M. Hays, general manager of the Grand Truank, by
the Brotherhood of Locomotive Firemen of Amecrica, in ac-
knowledgement of courtesies received in connection with the last
armual convention.

Orders have been placed with the Nova Scotin Steel Co.
for 3.000 tons of steel rails for the LC.R., weighing 8> pounds
to the yard, which is 13 pounds heavier thian that generally in
use on the LC.R.—New Glasgow Bulletin,

Jas. Hobson, the chicf engincer of the Grand Trunk Ruail-
way, who was i charge of the reconstruciion of the Victori
bridge. has received grear praise for the eminent skill displayed
itt the manner in which the work was carried out under his
direction. The fact that during the progress of the work, in-
cluding the removal of the great tube, there was no delay oi
the business of the Grand Trunk, and that the trains passed
over the bridge as usual, on schedule time, has been selected
for special admiration, which has been expressed in the British
engincering journals and clsewhere. Sir Charles Rivers-\¥ilson
has recently, in England, drawn attention to this splendid picce
of work, at the same time indicating that English cagineering
was bLehind so far as similar work and problems were
cencerned. -

J. AL Macdonucll, chici engincer of the Public Works De-
partient of Manitoba, gives the following summary of railway
extensions dunng the past year. and the proposed cextensions
o1 1899:  The railroad mileage constructed this year is the
Dauplun cextension from Siton. 35 miles, the Southeastern to
Marchand, 46 miles, Rockwood cxtension on Stoncwall branch,
20 miles, the Pipestone extension to the boundary oi the pro-
vince, 3 miles of track, and 17 miles of grading., Belmont-Hart-
ncy coxtension, 46's miles, switch connection between N.P. and
C.IPR., % mile; naking in all a total of 1784 iles, The
probable cxtensions of next year are: The C.P.R. Pipestone
branch irom the end of track at present. 30 miles to the Moose
Mountains, the continuation irom Toulou. the end of the
present Rockwood branch to Gimli, on Lake Winnipeg, a dis-
wance approximately of 20 miles, extension of the Southwestern
to the Lake of the Woods or Rainy river—ii the former be
chosen, 73 miles; if it be decided to go around the southwest
corncr of the Lake of the Woods to Rainy River, the length
of construction will be in the ncighborhood of 1235 miles. 1
the scason is favorable about 100 additional miles will be con-
structed on the Dauphin line, carrying it to the northern limit
of the province. and beyond. The construction of the Belmont
branch will be continucd to Hartney or a point on the Souns
river in that vicinity. Other extensions arc also being con-
sidered by the Northern Pacific, the particular location of which
it is not at present possible to indicate.”
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In an interview  with a local journalist recently, J. M.
Shanley, C.LE., who has charge of the construction of the At-
Lantic and Lake Superior Railway along the Bae des Chaleurs
oute, is reported as giving some interesting detals regarding
the work now bemg douwe au the harbor of DPaspebiac.  The
lage whari which is beng budt at this pont by Heney and
Smith, of Ottawa, will be, when completed. 1,300 feet in length
and 8o feet in width, and will accommodate two steamships of
the Jargest tonnage, besides smaller craft further landward. A
latge elevator, to hinve a capiacuy oi 1.000.000 bushels, will be
sitizated near the end ot the whari; this has already been con-
tracted for. The steanters will be protected from all winds
while lying in the barbor, where, accordine to Mr  Shanley,
the anchorage is of the best possible kind.  Mr. Shanley also
stated that what was known as the Baracho's Liagoons would
be recluimed, a work which could be done with but little trouble
or expense, and the land i question used as a shunting ground
Six hundred men are at work blasting the cliff which lies be-
tween New Carlisle and Paspebiac, and hali of tins work has
already been accomplished.  The railway, Mr, Shanley said.
was in good condition and the stone work for the new bridge
over the Big Bonaventure river was completed and awaiting
the superstructure.

I\/'mmg l\/‘a’c’cers.
‘The Iron Mask Mg Co., Rossland, B.C, has ordered a
ten-dnll compressor plaat.

Gold it Guasborough Coumty 1> lovking up.  The mmnes
at Goldemville are workmg all the tme.

A company ot Lunenburg, N.S., and Mahone Bay capital-
ists have been tonined to work the ridh gotd nnd which has
bren made at New Cornwall.

A school of mnung wstruction hias been opened at Kam-
leeps, B.C,, by A J. Colquhoun, M.E., who 15 known m con-
nection with the Britsh Columbia School of Manes, Fhe classes
were started January oth,

J. Do Clnpman, who 1epresenty the Euglish capitalists now
in control of the St Stephen, N.B., nickel properties, has re-
cenved a cable message directing ham to send forward twemty
tons oi t':¢ ure.—Fredenicton Reporter.

The Glencoe Qi and Gas Company, oi Glencoe, with a
capital oi $20,000, has been mcorporated, the following betng
the provisonal directors: Geo, Parrott, W. J. Simall, S. H.
Small, R. J. K. Aldreed, N E. Alred and Geo. 1ay.

The old iron mimes at Woudsiuck, N.B., have been pur-
chased by o Chicago tirm, and a tramway will be built 1o the
ure beds. s the ore is well smted for the manuiacture of hign
grade stecd, the mdustry may be a large and permancut oue.

L. Sherk, Son & Co., of Hauulion, who are vperating the
Wallbridge Hemaute mne, Hastings County, have contracted
to supply 30 tons per day to the Hamilton smeiter. The ore is
sa1d 1o be the best shupped to Hanulton, averagmy as high as
02 per cent.

B. Kelly, oi Ottawa, claims to have made a valuable dis-
covery of gold-bearing quartz in the county of Lanark, about
three miles from the Kingston and Pembroke rilway. He has
purchased the property. Assays taken, he says, far exceed any-
thing known in Eastern Ontario.

Thc Dominion Coal Company is scnding onc of its most
experienced cngine drivers to South Alirica to  practically
demonstrate that Cape Breton coal is excellemt fuel for steam
purposes. It may be remembered an experimental shipment was
made there carly in the autumn. There is said to be a large
market for steam coal in Cape Colony.

The value of ore produced by the Rossland mines during
the year just ended, reachied the enormous aggregate total of
Sa804.738.82.  The shipments were 116,697 tons: for the ycar
ending December 31, 1897, the shipments were 68.000 tons and
the value of the orc nuncd was $2.100000. In a single year
the siupments from the mines were alinost doubled, while the
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value of the output increased $700,000 or 33 per cemt. The year
has been remarkable for the mtlux ot foragn  capital, which
absurbed some ot the better Kossland properues.  irsy i siee
comes the Brittsn American Corpuration, with ivestiments of
nearly §$35,000,000,

Al IMnOVALON 1 traung ee ing ore will, 1t 13 sid, be
made LY the Uro Sins Mimes Company, whicn has property at
fairview,  Atwer carctul eaanpnaton and reports recetved trom
some well known imanng cogimneers, tie board ot directors hiss
deaded o put m ode of e new  Parks amalgamators,  Ths
will supersede the oid prate method ot saving and coltecting the
geld, and at the same tme attord greater prosection against
stealing the amugan., 1 15 sbsolutery unpossibic to ger ag the
amalgam, as one maag, the supermtendent, controls the whole
wachine.  The W tlannlton Company, of Peterboro, Ount.,
and the Parks clann 1o have effecied a combination thau will
revolutionize the treatment of free miulling ores,

Madoce village is the cemtre of active mmnmg  operations.
The Review says. Fhe Cordova mine in Benmont, ten mles
nurthwest of Marmora, is being worked under option by &«
wealthy English syndicate,  The mine was forterly owaed by
Carscallen and Langham, and latterly by A, W. Curscallen,
M.P., of Marmora. The ault of the Cunadian Goldticlds Com-
pany at Deloro will be running in a short thine.  Work is being
prosccuted steadily at D. E. . Stewart's = Dimmond Mine.”
about six miles cast of Madoe. A few weeks ago Meyer
Rrothers, representing wealthy Belgian capitalists, interested
themselves in this mine, and under the direction of Leopold
Mever, mining engineer, of Brussels, Belgium, a three com-
partment shaft has been put in, Dbuilding erected for boiler
house, and machinery installed for hoisting the ore working
steam drills, cte., and it is eNpected work will be pushed vigor-
ously during the winter.

DISPUTED POINTS IN CONNECTION WITH THE CON-
STRUCTION AND MAINTENANCE OF MACADAM-
IZED ROADS.

——

BY H. IRWIN, M, CAN, SOC. C.E.

The present paper was written in October, 1393, and was
ougmaily intended 10 be used as a private record oi the opin-
ons expressed by several members of the American Socicty ol
Civil Engincers during the course of a discussion on the sub-
ject belore us, which may be found in the transactions of that
Sucicty for December, 1892, and February, 1833. The purpose
of the paper is to compare the opmions of the engineers who
teok par: in the discussion above alluded to, not so much with
a view of Lringing forward anything new, which would be al-
mest impossible. but in order to ascertain how far the diverse
opinions might be reconciled or accounted for by ditfercuce m
the local conditions.

The principal points discussed are arranged under the fols
lowing heads, viz.: 1. Grades. 2. Drainage. 3. Transverse
scction. 4. The neeessity for using the Teliord foundation and
s construction. 5. The construction of macadamized roads
without the Telford foundation. 6 Quality of stone, and the
size of the macadam. 7. Blinding material and its usciulness.
& Roiling—\Whecthier by horse or steam rollers, 9. Repairs or
maintenance.  The writer proposes to take these up in the order
given

First. Grades.—Mr. Owens states that any departure {rom
an ideal grade of 1 per cent. is to a certain extent to be resisted,
and that the minimum grade should never be less than % per
cent. in order to scenre proper longitudinal drainage: and that
the maximum grade for ordinary country and general travel
should be § per cent., which is the limit of an ordinary trotting
rait.  F. Crowcll differs from Mr, Owen as to 1 per cent. heing
the ideal grade—and states that, in hic opinion. if a uniiorm
urade of 1 per cent. can be secured. without unduc expense, it
is preferable not to exceed it, but that where the road is undulat.
ingz, with frequent reversions of grade, the horse will do cqually
well or even better with grades of 2 per cent. e also states that
it is well known that horses as a rule travel better on a slightly
hilly country than on a dead level. The other members who

“Exteacted fram a paper read before the Canadian Soctety of Civil Engincers
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jeined in the discussion do not appear to have touched on this
branch of the subject.  The writer would ventare to remark tha
Loth maximum and minimum grades might be made to suit the
cluss of vehicles most likely 10 niike the greatest use of the
road 1o be constructed, and that the question of cost woud have
to be considered.  In farming districts, where the lurge majority
u the velucles cury heavy foads and do not go faster than a
walk, the maximum grade nught well be raised to 5 per cent.
and the eatra cost of 4 per cent. grades cither saved adtogedher
or eapendad on the road surface.  As to the minimuam grade.
water will flow so freely along a water-table or guuter with 2
fall Of ' per cent, that a similar grade might well be taken as
minimum for long wiform stretehes of roud, short preces of
level being permitted to break grades or ai summts, The fact
that horses seem 1o trined better on undulating roads, where the
grades ave not over 2 per cent., than they would on the level
is probably due to change in the muscles used in ascending
and descending; this would apply, however, more to heinvy than
to light traflic, as a trotting horse, going at a good pace, would
fnd a 2 per cent grade pretty hard, and would probably travel
much casier on the level than on an undulating road, especally
it allowed to walk a short distance occasionally, The writer
wotld add that he has often heard drivers complam of a long
upbill pull, even when the grade was light,

Sccondly, Drainage.~Mr. Owea’s optmon 15 that: It s
necessary at all times that proper and complete  provisson be
made ior thorough and pericet dramage oi the water from the
rcadway; this, as well as the necessity of under-dramage m cer-
tun specified localiues, cither by pipes or blind drams, admits
of no dispute, when the fact 1s remembered that one dollar spent
Judiciously in under dramage will save many dollars as @
capitalized fund to meet the expense of repasig badly dramed
scetions of the road.””  Latham Anderson, reicrring to the
rainy and muddy part of the country east oi Central Kansas,
says that: ~ Given an earth road skilliully located, properly
shaped for suriace drainage, and with the roadoed thorouginly
under driined with tile, say, to the depth of at least two feet, all
that i> necessury to make this a fairly good country road is to
cever a strip in the middle, say 13 10 16 feet wide, with six
inches of gravel or shale.”  Mr. Anderson also recommends the
excavation o1 ample ditches, and usinyg the carth thus obtained
to raise the sub-grade above the surroundmng ground and the
censtruction of drams under the road sunace  all clay or
tenacious sohd.  J. 5. Cooper states that: Teliord roads put
together with loam and light rolling stand because the water,
that will surely find its way through the metal, is drained away
through the Teliord,” and that *the macadam roads put to-
gether in the same way will go to pieces because sub-dramage
15 ot provided.”™ W, C, Oastler on the other hand siates that:
“The suggestion that the carth sub-way bang tlattened mstead
of being an are of a circle caunses the drainage to be defecave
or insuflicicnt is not correct in practice; that the stone road
above the foundation will, if properly rolled, be practically water
tight, and will preserve itseli and the foundaton agaunst the m-
roads of water;” and aiso says 1 do not believe itis worth trme
or moncy to make claborate schemes for under-drainage oi
Lroken stonc roads,  Lateral drains, honey-combed foundations
and other expenses for so-called drainage are wastefu! excess
and generzlly can be omitted.”  Messes. Owen, Anderson and
Cooper would thus scem to ditfer materially from Mr, Qastler
as to dramage. On closer examination, lowever, the difference
of opinion may be considerably reduccd. All arc agreed, of
coursc, as to the necessity of suriace drainage.  With regard to
under-drainage, Mr. Owen states that its necessity in certain
specified localitics, cither by pipes or blind drains, admits of no
dispute.  Mr. Anderson’s opinion evidently is that an carth
road should be thoroughly under-drained with tile in order
that it might be put into fairly good order with six inches of
gravel or shale. Mr. Cooper scems to think that the Telford
feundation will act as an under-drain. while Mr, Oastler saves
himself from being too dogmatic by stating that lateral drains
and honey-combed foundations can gencrally be omitted.
Suicly Mr. Owen's statement la<t referred to admits of no dis-
pute, since under-drainage is an absolute necessity where there
arc springs under the road surface and in wet clayey soils where
the side ditches will not drain the centre of the road-bed. Mr.
Aunder<on’s opinion as to carth roads might be modified by
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stating that in open gravelly suils the side ditches, when not
too far apart, may be counted on to drain the road-bed. Mr.
Ceoper's idea that the Telford foundation will act as aa under-
drain may hold good for a year or two after the romd has been
censtructed, but the writer does not thunk that 10 would hold
good for any length of ume, as he has never yer seen an old
foundation dug up in which the spaces beaween the  stones
were not completely filled with carthy material, so that 1t could
not possibly act as a drain.  Indeed, even when the foundi-
tion wis quite new, it is almost certam that the water, on pass-
g through it, would soak inio the earth below, unless some
special provision were made to carry it off at the sides.  Mr,
Oastler's scheme for avouding under-drainage altogether by
keeping the surface well rolled would also involve constant re-
pairs 10 prevent water standing in slight hollows, would pro-
bably be more expensive in the long run than under-drainage,
and could only bLe carried out in rich districts. The writer's
experience, though rather short, so far as actual practice goes,
certunly goues to show that less depth of stone is required on
a firm, well-drained road-bed. The approxmate distance
apart at which dramns act nught be given:  In open gravelly
suls, drams from three to four feet deep will act trom twenty-
five to tlurty feet on cach side: i such soils the side ditches
will drain the road-bed perfectly ii deep enosgh,  Where the
soil is marly loam, drains will act about twelve to fifteen fect
on cach side, in this case, unless the road suriace is kept in
good order so as to throw all ram water quickly into the sude
ditches, and unless the road-bed be originally dry, as on a side
hill, or in cmbankment, 3 covered drain would be required
along the centre.  In stiff clay soils French drains can only be
counted on for about cight or ten feet on each side, tn which
case, if the sub-soil be wet, V' drains runmng from the centre
of the road-bed diagonally to the sides may be nceded. In
making drains, it is well to remember that water will not flow
through soil so necarly on a level as it will in an open chan-
nel Drains, therefore, will only dry wedge shaped sections
of ground. and the denser the soil the steeper wall be the wedge.
The subject of drainage might be closed by quoting Mr. Cal-
vin Tomkins' remarks, viz.: "It is possible by making the
rcad-bed  sufliciently thick to ignore a wet bottom. but s
chicaper to arrange for a dry base and place a thinner road on
it. Drainage is of the first importance, but the cost of drains
can he greatly maodified by making the surface of the road as
nearly water-tight as possible.”

Thirdly.—The transverse section of the road-bed and of
the foundation. Mr. Owen states that “it is agreed on all
sides that the road-bed should be graded to a suriace uniform
with the funshed roadway,” and that his practice is to roil
the road-bed when no foundation is used, but not to roll it
previous to laying a Telford foundation. which he brings to a
uniform surface Ly scooping out the carth velow the deeper
stones.  Mr. Oastler does not agree with Mr. Owen as to
grading the road-bed to a surface uniform with the finished
road, and prefers to grade it level across; firstly, because at is
cheaper, and, sccondly, because it aduuts of using stones of
different  thickness, the larger stones bong  placed in  the
centre. Mr. Qastler also prefers to compact the road-hed by
rolling, and docs not agrec with Mr. Owen's plan of laymng
the foundation, cven by scooping out carth under the stones,
as he does not think it necessary that the surface of the foun-
dition should be quite even. Mr. Calanan stated that his
practice was to grade the road-bed to a surface uniform with
the finished roadway sccuring good lateral drainage.
Thomas Codrington, formerly Geueral Superintendent o1
Reads in South Wales, after stating that, since timber hasuling
and other hcavy traflic generally takes the sides of a road,
gives,it as his opinion that it is usually better to form the road-
Led with its surface either nearly or altogether paralich to the
finished surfaces so as to have a uniform or almost uniform
thickness of metalling. Mr. Codrington also states that this
mecthod of formation is attended with the advantage that a dry
fermation surfacc is preparcd for the road materials,

The writer thinks, thercfore, that it might be f{airly con-
cluded that where there is likcly to be heavy traffic extending
over the entire width of the road, the road-bed should be
graded cither exactly, or almost. parallel to the finished sur-
face. and that this method of grading the road-hed will help
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o Kkeep it dry during construction, but that it cannot be
counted on for drainage purposes for any great time after the
read has been finished; but that, in the case of roads for lighter
trattic, which should of necessity be cheaper, the road-bed migit
be made flat, and the crowning of the finished surface obtained
Ly making both the foundation and the macadiam thinner to-
wirds the sides,  As for the completed surface, wa the district
of which the writer had charge in Ircland, the nsual rule was
to raise the centre above the sides ar the rate of one inch per
vard of width from the centre to the siile, the slope bring
steeper at the sides than in the centre.  Mr. Owen states that
for a sixteen-foot roadway, an average crowning o four inches
is desirable, which is at the rate of one inch in two feet from
the centre to side, or a grade of one in twenty-four.  The
other members who took part in the discussion did not ques-
tion the statement. Mr. Codringion's opinion is that the fall
from the centre to the sides need not be more than six inches
on a thirty-foot road, or one in thirty from centre to side, and
should never exceed ninte inches or one in twenty; and that for
a road cighteen or twenty feet wide three or four inches, or
from one in thirty-six to onc in thirty is enough. He also re-
marks that, if the surface be neglected and allowed to wear
into ruts, no amount of convexity will clear the surface of
water. This latter statement can be fully endorsed by the
writer, who saw a gravel road last winter, about foiurteen feet
wide, in the centre of a sixty-six foot road allowance. and
rmsed about two feet above the level of the water tables at the
cdges of the sidewalks, the water tables being quite dry, and
vet the roadway, which was badly rutted, was full of water.
and amast impassable.  Had this road been well harrowed and
velled, it might have been kept in good condition, As there
was no discussion oun this subject. it might be taken for
granted that on the level, or on casy grades, a fall of from one
in thirty to onc in thirty-six is sufficient, and that ou hills the
slope from the centre to the sides might be from one In twenty
to one in thirty. and that it 1s uscless to try to make higher
ctowning take the place of an cven suriace for transverse drain-
age
(To be continuced).

—"The G. A. Robertson ™ catch basin and tap. described in
our November issue, is already receiving substantial recognition
of its merits, the Montreal Pipe Foundry Co. having had an
order from the Corporation of Westmount, Que., for 50, which
are now in position, and giving complete satisfaction.

—Owing to the increased demand in Canada for the Norton
Ball-Bearing Jacks, A, O. Norton will enlarge his plant at
Coaticook, Que., and cquip it with special machinery. Export
business will also be handled from this point, shipments hav-
ing recenmtly been made to Japan, South America, Hawaitan
Jelands and New Zealand.

—This primitive conveyance scems rather to mock the im-
provements of the age. A horse railroad, about a mile in length,
accommodates the residents of a suburb of San Francisco. The
grade is about 3% per cent. A horsc draws the car and passen-
gers uphill, the car descends by its own gravity, and then car-
rics the horse on the rear platform of the car. The ascent is
made at the rate of 3% miles an hour, the descent is at the aver-
age rate of 13 miles an hour.

—The Hamilton, Ont.,, Blast Furnace Company has decided
to install a stecl plant in connection with the blast furnace at
once, and employment will be given to a large number of skilled
workmen. \When the blast furnace was proposcd, the city passcd
a by-law grauting a bonus of $63,000 and an additional sum of
§60,000 was to be granted if the stecl works were in operation
within a certain time. The latter bonus lapsed, but the company
does not antend to ask any further favor from the city.

—George Waring intends going to Quecbec to crect and
dri-¢ into the woods a novel machine for hauling logs on the
snow by stcam power. The machine is miade in Michigan and
is 10 be sent by rail to a station on the I.C.R. cast of Levis,
where Mr. Waring will put it together and drive it about
sceventy-five miles to its place of operation in the forest, on the
head waters of the St. John river. George Cushing of St.

John is the enterprising lumberman who is starting this new
method of haudling logs in the woods. The weight of the ma-
chine is upwards of twenty tous, It is said that several of these
engines are operating about \Winnipeg and in the western States,
This new departure wall be watched with interest.—St. John Sun

—It i> probable thae for the first time in our history the
United States will this year be surpassed by Russia as a pro-
ducer of petrolenm.  Reducing the 1o1als to the common stand-
and of metric tons, we prodideed in 1897 a total of 7,708,230 tous,
while the quantity reported for Russia was 6,919,000 tons. or
the first hali of the present year, however, according to Russian
official figures quoted by The Chemiker Zeitung, the output was
3.993,300 metric tons, which points to a total for the year ap-
proximating 8,000,000 tons. The output of the United States
for 1898 will not differ greatly from that of 1897; if anything it
will be somewhat less, so that we may expect to fall to the
sccond place.~The Engineering and Mining Journal.

—A burmshed finish on the journals of axles for railway
curriages and locomotives has given good service, and has been
used on many roads for a long time, says The American En:’
neer.  The advantage of it is to smooth the surface of the jour-
nal after the finishing cut, and 1o shorten the period of breaking
in  The burnishing is done by three rollers carricd on a tool
test and bearing against the journal, considerable pressure
being obtained by a screw. The rest is fed along so that the
finishing cut and the burnishing are done at the same time.  Mr.
Atkinson, of the Canadian Pacific, uses the burnisher on piston
rods. and intends to usc it on valve rods, as well as on journals.
He stated, at the recent Master Mechanics' Convention, that it
gave the best finish that he }cnc\v-of for piston rods.

—Although so recently brought to the notice of the South
African public, the adoption of acctylene as an illuminant is
making steady progress. It is recognized that there is a distinct
ficld open for it in South Africa among the smaller towns, and
in the suburban districts of larger towns where paraffin or
candles are still the chief illuminant. At the present price of
imported carbide, £32 to £36 per ton in Johannesburg, acety-
lene gas shows no cconomy over the electric light, but with the
cheapening of prime cost and the lowering of freights—and we
usderst~nd that the German-Australian Co. has now consented
to accept it at a slight additional charge over ordinary cargo
rates—a reduction in cost may be eventually cffected that may
lead to its competing cven with the electric light. In the case
of the manufacture of calcium carbide being undertaken in
South Africa, the reduction in cost which would follow would
cnable it to successfully compete with all comers.—South
African Mining Journal.

—The report of the James' Bay Railway comunission, ap-
peinted by the city of Toronto, was handed to the City Council
at its last mecting for 1868. The commission has embodicd in
the report not only the information obtained by the expedition
sent out to examine the country along the route of the pro-
posed line, but slso deals with the question of Toronto's trans-
portation facilitics, with special reference to the proposed Col-
lingwood Air ling, the harbor improvements, the Sault Ste.
Marie and James Bay Railway, and the connection at Scotia
with the Parry Sound road. The conclusions arrived at by the
expedition, which were conducted under W, T. Jennings and
Major Villiers-Sankey, city surveyor, are as follows: That a
new line from or near Toronto, Barrie, or Waubaushene north
to or ncar Sudbury, ctc., would open up a new scction fully as
gcod as that between Gravenhurst and North Bay, and that
such a Jine would shorten the distance to Winnipeg by fully
fifty miles; that a uew line in the meantime from. say, Verner,
northcast to Temogami Lake, would be of immediate bencfit
in developing that large section in its very near future; that a
line from North Bay to Temnogami and north to the Blanche
river country, a hundred miles, would make an available outlet
for the lands and forest products of these regions, including the
extensive valley of the Montreal river; that a through linc to
James Bay should be constructed by way of the last named
route; that the ultimate extension of the line from the divide to
James Bay is a matter for future consideration.



