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THE TORONTO MAGNETIC OBSERVATORY.

In the February number of THE Canapiax ENGINEER
was given a brief history of the Toronto Magnetic Observa-
tory and of the troubles that have resulted from the
erection of buildings in an all too close proximity to the
Observatory, later by various city electrical installations
and still more recently by the Toronto electric railway
system. In an interview with the Honorable the Mirister
of Marine and Fisheries in February, 1897, the director of
the Observatory suggested that before deciding finally on
a removal of the magnetic instruments to another site and
breaking one of the longest series of magnetic records out-
side of Europe, it would be well to invite an expression of
opinion from one of the most celebratcd magneticians of
Europe, several of whom were to be present at the meet-
ing of the British Association for the Advancement of
Science in the following August. The Minister was pleased
to approve of the suggestion and on the arrival of mem-
bers of the association the director wrote to the various
n.embers of the Kew Committee of the Royal Society who
were in Toronto, and also to Dr. Van Ryckevorsel, of
Holland, and Professor F. H. Bigelow, of Washington,
U.S., requesting the favor of their presence at the Observa.-
tory to inspect the photographnc magunetic curves there
obtained with the view of expressing an opinion as to the

advisability of continuing the records at the present site
or of removal to some point distant from electric tram-
ways. Prof. Rucker, F.R.S., Prof. Carey Foster, F.R.S,,
Prof. Fitzgerald, F.R.S., Dr. Van Ryckevorsel and Prof.

Frank Bigelow are the gentlemen who courteously
accepted the invitation and were pleased to sign a state-
ment that in their opinion the value of the magnetic
observations at Toronto had been seriously impaired by
the trolley system and advising removal to some other site.
Later on, Professor Rucker, speajing at the Massey Hall,
stated that Toronto's magnificent electric tramway system
bad ruined the Qbservatory. Asit was feared that the
public on hearing such an expression from the learned .
members of the association and not recognizing the differ-
ence between the Toronto Magnetic Observatory and the
central office of the Dominion Meteorological Service,
might imagine that a site suitable for the une would be
unsuitable for the other, Professor Rucker wrote a letter
to the effect that the statements made regarding the
Toronto Observatory had reference to the magnetic
obs:rvations only and had none whatever to the meteoro-
logical work there performed. It became evident then
that the opinion held by gentlemen engaged in correspond-
ing scientific work abrcad, was quite in accord with that of
the Director of the Observatory, and shortly after the close
of the meetirg of the B.A.A.S. he was authorized by the
Government to choose and purchase a suitable site fora new
maganetic observatory, and after making careful examination
as to the distance that the electric currents might effect
the magnets, it was decided to erect the new building near
the village of Agincourt, a poiat about 10 miles distant
from the present Observatory, easily accessible by railway,
and yet very unlikely to be invaded by the trolley system.
The new Observatory, which was commenced in June
and finished during the early days of September, consists
of two parts, first, a circular stone cella- 19 feet in diame-
ter, the walls two feet in thickness, the floor concrete and
the roof covered with felt and gravel, in which, on stone
piers sunkin concrete to a depth of six feet below the fioor,
are placed the self-recording photographic instruments,
namely, the declinometer for recording changes in the
direction of the magnetic needle, and the bifilar and verti-
cal force instruments for registering respectively changes
in the horizontal and vertical components on the earth’s”
magnetism. Above ground and connected with the cellar
by a flight of steps is an erection which is divided into two
portions, in the larger of which absolute magnetic
determinations will be made, piers being provided on
which to place the necessary instruments, and an adjustable
opening on the roof for transit work, and the smaller an
office which will be heated by a copper stove. Observa-
tions were first made in the new building on September
16th, and it was hoped that by October 1st all the instru-
ments will have been adjusted in their new position and
everything running smoothly. Results already obtained

. have shown that values will differ but slightly from those

obtained at the old Observatory, aund it is proposed to
make a very careful comparison before dismounting the
old eye reading instruments in Toronto. Very great care’
has been taken in selecting material for the building; every
stone used was lested for magnetic effect and none
but copper or zinc nails aud fastenings have been used.
There appears to be every prospect that the new Observa-
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tory will be admirably suited for the purpose for which it
has been designed, and there is strong reason to think that
the series of observations at Agincourt will be practically
a continuation of the old and valuable series of ohserva-
tions in Toronto. All the photographic records will be
sent for development to the central office of the Dominion
Meteorological Service.

THE PROTECTION OF STEAM HEATED SURFACES.

An interesting investigation has recently been car-
ried on at the request of Edward Atkinson, having for
its first ubject the discovery of the relative efficiency ot
several kinds of sseam-pipe covering, and second to as-
certain the fire risk attained upon this and certain
methods and materials for insulation of steam-pipes.
An attempt was made to show the gain in economy at-
tendant on the increase and thickaess of covering, and
to show the exact financial returns which may be ex-
pected from the given outlay for covering steam pipes.
Charles L. Norton made the experiments during a large
part of the years 18y6 and 18yy, and considerable infor-
mation is given in the report of these mvestigations on
many minor matters and conditions affecting the trans-
fer of heat from the steam pipe to the surrounding air.
In reproducing some of the conclusions reached, as a
result of Mr, Norton's experiments, we omit results of
the tests of insulating materials, as they are not of great
interest to Canadian steam users, but the report of the
methods employed, as described in the Technology
Quarterly, is given in full.

Vm.

@_:2_ Main

Am.

Thermometer
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Wire heater

Stirrer

PLAN OF APPARATUS FOR TBSTING STEAM PIPE COVERINGS.

The method adopted is one which, so far as is
I rown, is original. A picce of steam pipe is heated
from the inside by clectricity. The amount of electrical
energy supplied is measured, and hence the amount. of
heat furnished is known. If the steam pipe is kept at
a constant temperature by a given amount of heat, it
is because that amount is just cqual to the heat it is
Inding, for if the supply were not equal to the loss, the
temperature would rise or fall.  In other words, the

heat put into the pipe is just equal to the heat lost from
it by radiation, convection and conjunction. By measur-
ing the electrical energy supplied, the heat put in can
be determined, and hence also the heat taken out or
lost. It must be borne in mind that a given amount of
clectrical energy always produces the same definite
amount of heat, the amount of heat furnished by one

“electrical unit of energy being known with greater ac-

curacy than the amount of heat given out by a pound
of stcam in condensing.

The apparatus for making tests by this method
comprises several pieces of stcam pipe of different din-
mcters and lengths, heated electrically within by means
of coils of wire in oil. The oil is stirred vigorously and
serves as a very efficient carrier to heat from the wires
to the pipes. A brief description of the smallest tester
wmay make the details of the apparatus more easily un-
derstood. A section is shown in the figure.

A picce of 4-inch steam pipe, 18 inches long, is
closed at one end by a plate welding in, and at the other
end by a tightly fitting cover. This pipe is then filled
with cylinder oil, and a coil of wire of sufficient carry-
ing capacity, and a stirrer are introduced into the coil.
A thermometer is inserted in such a position as to re-
cord the temperature of the oil. An ammeter and volt-
meter or a wattmeter may then be connected so as to
record the amount of electrical energy supplied. The
stirring must be brisk, and if enough power is put into
the stirrer, to be cofparable with the electrical cnergy
supplied, such amount must of course be added, as it
also is converted into heat. The apparatus is suspended
in the middle of the room on non-conducting cords, and
the thermometer read with a telescope, so that no heat
from the person of the observer may be added to the
supply given to the cover from within, and also that
care may be taken not to produce air currents by walk-
ing near the apparatus during a test.

In making a test the following operations are car-
ried out, and observations are taken in the following
order:

The current is turned on, and heat is generated in
the wire coil -until the wire, oil and steam pipe have
reached the desired temperature at which it is proposed
to test. The current is then gradually diminiched, until
it is found to be of just the amount necessary to keep
the pipe at this temperature without a rise or fall of
one-tenth of a degree in 30 minutes. A reading of the
voltage and current is now taken at intervals of 30 sec-
onds, and the Watts and B.T.U. are computed from
their average. We then have the number of B.T.U.
lost*from the outside of this particular pipe at this par-
ticular temperature. If, now, there is placed a steam-
pipe cover around the pipe, it is found that a less amount
of cnergy is sufficient to keep it at the required temper-
ature, the difference being the amount of heat saved by
the covering. The minimum length of time considered
sufficient for equalization of heat, or “soaking in,” to
the cover, is 6 hours, If, after a second heating of 6
hours, no change in the conducting power is noted, the
cover is considered in a permanent condition, and is
tested. Some covers, notably those composed wholly or
in part of wool, cannot be considered dry and constant
until after an exposure upon a pipe at 200 pounds pres-
surc for 6 or 8 days. Covers containing sulphite of
lime are also slow in drying.

The three thermometers used were frequently stand-
ardized in naphthaline, and were examined to note any
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disagreement among themselves.  All tests were made
at a temperature corresponding to 200 pounds steam
pressure.

A comparative test was made in 1895, upon a num-
ber of steam-pipe covers on a 4-inch tester, 16 inches
long. The results obtained have been published in the
circulars issued by the Boston Manufacturers’ Mutual
Fire Insurance Company, and by the Steam Users’ As-
sociation. The values given were stated to be purely
relative, the specimen being too small to give reliable
data on the absolute conduction, and the surrcunding
conditions not being controlled other than to maintain
them constant during the several runs. The ends of the
specimen were covered by massive heads, and the whoie
tester was situated within a few inches of brick wall and
a stone pier. It was said that the heat loss was pro-
bably high, and while the exposure may have been such
as to make it so, being a rather harsh test, yet one
which was rigidly uniform in its requirements of the
scveral covers.  In short, the actual loss of heat per
square foot of the pipe surface was correct for that par-
ticula- piece, under the conditions of the test, but was
not sufficient for the estimation of the actual saving
which might be expected from the general use of cover-
ings. It was deemed wise, therefore, to constract new
heaters, 4 and 10 inches in diameter, and 36 inches long.
These were suspended by non-conducting cords in the
centre of the laboratory, so as to hang frecly and not
be in contact with any conducting supports. Conduc-
tion up-to the lead wires and stirring rod was found to
be negligible.

This seems to have approached more nearly the
conditions of actual practice than can be obtained by
any other method of testing, except the actual use of a
long run of pipe, and the determination of the amount
of heat put into such a pipe by the ‘“condensation”
method, offers many difficulties, and is open to much
uncertainty. Therefore, in adopting this method, a rea-
sonable exposure of the pipe is used, and there is an
exceptionally good opportunity to measure the heat
supplied.

THE INFLUENCE OF PAVEMENTS ON PUBLIC HEALTH.*

BY A. W. CAMPBELL, C.E., PROVINCIAL ROAD COMMISSIONER
FOR ONTARIO. .

In presenting to this, association a paper on the sani-
tary aspect of pavements, I have been actuated by a desire
to obtain information, rather than to impart it. Ontario
has so recently developed from a wilderness into the home
of civilization and culture; our villages have grown so
quickly into towns, our towns into cities, and the advance
of the various sciences has been so rapid, that our people
scarcely realize the changed circumstances and the need of
carcfully directing their energies in meeting the demands
of the times. In my visits to differen! parts of the province
1 am constanuly met with evidences of the good wrought by
this association. I find that in very smali villages even:
inefficient drainage, cess-pools, piggeries, slaughter-houses,
and impure water supplies are not now tolerated as they
were once, and that this isdue to the work of your associa-
tion. It is with considerable hope, therefore, that I have
undertaken to briefly lay before you the subject of pave-
ments and public health, confident that you wall lend your
assistance in aiding our knowledge of this as of other mat-
ters pertaining to perfect sanitation ; and that where reform
is needed your aid will be afforded.

*A paper read befoce the Atsociation of Medical Health Qfficers of Ontarlo.

There is no one paving material which possesses every
quality desired in a pavement to meet all conditions and
uses. The ideal pavement remains to be discovered ; but
the features which should belong to such an ideal pave-
ment are so numerous and of such varying character as to
render the search apparently a hopeless one., The ideal
pavement : 1, should be cheap and economical of mainten-
ance ; 2, should be durable; 3, should suit all classes of
traffic; .,, should offer little resistance to traction ; 5, should
give a good foot-hold to horses ; 6, should be adapted toall
grades; 7, should have a good appearance ; 8, should not
be muddy nor pervious to water ; g, should be sanitary,
that is, non-absorbent, not subject to decay, easily cleaned,
not dusty, not noisy.

It is apparent then that, notwithstanding the import-
ance of the sanitary aspect of a pavement, there are other
features which must be considered. The primary intention
of a pavement is to accommodate travel, and to provide
one which will do this satisfactorily, which will be durable,
cheap, of good appearance, healthful, and possess in the
highest degree the other quaiities enumerated, in view of
the location, nature and extent of traffic, is the problem
which presents itself to the paving engineer. Just as no
absolutely perfect paving for every time and place has been
discovered, it is doubtful if any paving material now used
should be utterly condemned. Each has its place in
which, until the ideal universal pavement is found, it will
be more satisfactory than any other which could be used
under that particular set of circumstances of soil, climate,
traffic, etc. The purpose of this paper, however, is to treat
of the healthfulness of paving in general, of the sanbitary
aspect of commoniy used paving materials ; that is, asphalt,
stone blocks, vitrified brick, cedar block, and broken stone
(macadam), with respect to absorption, decay, ease of
cleaning, dustiness and noise.

Of all these, cedar block has received the greatest
censure on the score of unheaithiness. Dr. O. W.
Wright, a health officer of Detroit, is quoted as saying :
* On sanitary grounds I must earnestly protest against the
use of wooden block pavements. Such blocks, laid end-
wise, not only absorb water which dissolves out the
albuminoid matter that acts as a putrefactive Jeaven, but
also absorbs an infusion of horse-manure and a great
quantity of horse-urine dropped on the street. The lower
end of the blocks, resting on boards, clay or sand, soon
becomes covered with a fungoid growth thoroughly satur-
ated with albuminous extract and the excreta of animals
in a liquid, putrescible form. .These wooden pavements
undergo a decomposition in the warm season, and add to
the unwholesomeness of the city. The street, in fact,
might as well be covered a foot deep with rotting barn-
yard manure so far as unwholesomeness is concerned.
Moreover, the interstices between the blocks and the per-
forations of decay allow the foul liquids of the surface to
flow through, supersaturating the earth beneath, and con-
stantly adding to the putrefying mass.” Cedar block has
been condemued in similar terms by many others. Oa the
other hand, Col. Heywood, Engineer of the city of Lon-
don, England, has said: ¢ It bas been said that wood
pavements at all times smell offensively and may be
unhealthy; but although some city streets bave. been
paved with wood for thirty years, no complaints that I am
aware of have been made to the commission on this head,
and the inhabitants at all times have ni.« only expressed -
great anxiety lest the wood should be replaced by other
materials, but have subscribed towards the cost of its
renewal. . . . T have at times noticed offensive etnana-
tions from it near cab-stands, but-am unable to find further
evidence of its unhea thiness. These remarks must be
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held to apply only to public streets open to the sun and
air, and traffic; in confined places and under some condi-
tions, wood might be objectionable. I have seen it decay-
ing in confined places without traffir."”

The one statement by the Medical Health Officer of
Detroit refers directly to the cedar-block pavement as we
understand it in this country. The other opinion, that of
Col. Heywood ot Londoun, is expressed regarding the
wooden pavement as laid in European couatries. Between
these two pavements there is a vast difference. Under
European practice, many of the pavements are cf the
Karri and Jarrah woods of Australia which are thoroughly
saturated with resins, are very hard and are not subject to
decay. They are sawn into brick like blocks and laid on
concrete. Where soft woods are used, they are also cut into
regular oblong blocks and laid on concrete; and are
saturated with creosote or treated with some other pre_
servati-e nrocess. \Woaoden pavements of America, how.
ever, represented by cedar-block, are of a very different
order. The round blocks, of irregular diameter, are merely
the untreated wood, still carrying the bark. These, placed
on a.bed of sand, are under the most favorable conditions
possible for decay, being constantly exposed to moisture,
air and warmth, With no preservative treatment they
are enabled to absorb to the fullest extent all forms of
liquid street filth which, in the process of putrefaction,
feeds on the organic matter of the wood. The surface,
which quickly becomes uneven, retains a large quantity of
loose matter subject to decay, the whole giving rise at
times to noxious odors. The effect, were sufficient of such
paving used, would subject us to the conditions favorable
to marsh fever. From a sanitary standpoint the cedar.
block pavement of this country would indicate a serious
menace to health. At the same time, while we are justified
as a matter of theory in arriving at this result, there do
not appear to be any statistics to prove the conclusion to
be a correct one. The death-rate of cities most largely
paved with cedar-block does not bear -uy ratio to the
extent of such pavement; nor does a .  ~nge from cedar.-
block to another less absorbent pavement produce a
noticeable effect on the death-rate.

In European practice, wood more suited to a business
street than macadam, affording a better foot-hold for
horses than asphalt, less noisy than granite setts, is exceed-
ingly popular in spite of its less sanitary character. In this
country, however, there is an unwillingness to renew a
wooden pavement when decay has rendered it unfit for
further use, and this, coup'led with the less careful method
of laying, is the cause of the complete disrepute into which
it has fallen. Experiments have been made recently by a
Polish scientist with regard to cedar-block. The bacterio-
logical examinations showed that, in specimens taken from
blocks which had been in use for four years, and from a
depth of one centimeter and two centimeters below the
surface, there were at the end of five days 650,000, 220,-
000, and 12,100 bacteria per gramme of wood. A later
examination showed 1,206,000 colonies per gramme in the
surface of the wood, and 8,600 colonies per gramine at two
centimeters below the surface. An estimate, in terms of
its nitrogen, was made of the organic matter absorbed by
the wood, and indicated that the surface layer of wood
contains more nitrogen than the most polluted soil. A
comparative estimate of the pollution of the atmosphere
was made by placing a definite quantity of sulphuric acid
under a glass bell, on the surface of wooden and asphalt
pavements, the result, as indicated by the quantity of
ammonia absorbed by the acid, being much in favor of
asphalt. The observations show that wbile a wooden

.

pavement gives absolute protection to the soil and to the
subsoil water, there was considerable atmosphere contami-
nation. The experiments were made on blocks of pine,
preserved by impregnation with copper sulphate. Such
being the case with a wooden pavement laid under Euro-
pean practice, there can be little doubt of the unwholesome
effect of cedar-block upon the atmosphere. Further
experiments of this description, conducted by members of
your association, would doubtless prove instructive and
profitable.

Broken stone or macadam would next arcuse sus-
picion with regard to its absorptive qualities. There is
this great difference between the two, however, that
whereas a wooden pavement itself decays and affords food
for the decay of cther organic matter falling on it, the
macadam does not in itself decay. With under-drainage
such as well-built macadam roads possess, it should be
little more than a good sewage disposal bed for the com-
paratively small amount of sewage which falls upon it. A
macadam pavement can be scraped and swept, it is not
noisy, dust can be subdued by sprinkling, and on sanitary
grounds appears to be an excellent pavement for resi-
dential streets where traffic is not excessive. For business
streets, or for heavily traveled thoroughfares of cities, a
harder surface is advisable.

With regard to absorption, there can be no objection
to asphalt, vitrified bricks nor stone blocks. Asphalt is
impervious to water jiwhile the joints of brick or stone
pavements are practically perfect so far as absorption is
concerned. To be sanitary a pavement should not be
dusty. The dust of a pavement is not only an irritant,
but carries with it the bacteria of disease which, from
various soutces, are a part of street filth. To prevent dust
the pavement must be so perfectly cleaned that a practi-
cally harmless amount is taken up by the wind; or if per-
fect cleanliness is not possible, dust must be subdued by
sprinkling. Unless perfectly cleaned, much more perfectly
cleaned than is commonly the case in this country, an
asphalt pavement is very apt to be a disagreeably dusty
pavement on a windy day in summer. This, indeed, is one
of its greatest faults from a sanitary standpoint. Toronto
has the reputation of being a clean city, with a well-organ-
ized street department, yet even under these favorable
conditions, a walk or drive down Yonge street on a warm,
windy day is a very trying experience. The smooth, hot
surface quickly dries any matter falling upon it, a wheel
passing over this dry substance grindsit to powder, and
the result is that clouds of dust find their way into the
eyes, nose, mouth, throat and lungs of pedestrians. Busi-
ness men in their offices are not safe from its attack, as it
drifts in through the open windows. The dust imbeds itself
in clothing, fastens itself on articles of food exposed in the
shops, to be eaten finally by the purchaser. One case
came to my notice in which a consumptive patient was
ordered by his physician to leave Jarvis street, one of the
best residence streets of Toronto, because of the dust
which came from the asphalted roadway. These streets
are swept by machines, and are hand-swept by a corps of
city employees, but are not to my knowledge flushed as are
similar pavements in London and Paris. Flushing 1s the
only method whereby asphalt can be freed from tlus
unsanitary dustiness, but in addition to being expensive
and hurtful to the asphalt, such a proposal will doubtless
meet the disapprobation of the engineer in charge of
sewers. The dust, however, is not a defect of the pave-
ment so much as itis a fault in the method of cleaning.
Asphalt has, nevertheless, the disadvantage of being a
very hot pavement. Its smooth surface, reflecting back
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the heat and light, is productive at times of sun-stroke,
and the glare is frequently painful to the eyes. Thisis
most noticeable in closely built business sections where
there is least circulation of air, where the sun beats down
between high brick walls; and is not so objectionable on a
shady residential ‘street with houses well apart, Vitrified
brick and stone block pavements are neither so dusty nor
hot as asphalt since the surfaces are less sinooth and assist
1t retaining in the jonts the finer particles of dust. Sprink-
ling, too, isin a greater measure effective in subduing dust
on brick or stone block than on asphalt, from the hot,
smooth surface of which moisture evaporates rapidly., A
macadam pavement is dusty if not properly treated, but it
scraped and swept as are other pavements, the dust can
belargely subdued by sprinkling. Noisiness, if excessive,
is another unsanitary feature. A noisy pavement is jar-
ring to the nerves, grating upon the sensibilities, and for
either a heavily traveled business street, or a residential
quarter, a quiet pavement 1s much to be desired. Noise
itseli is not always unhealthy. It 1s doubtful if the work-
man in a boiler factory, or a railroad engineer or other
e.nployee, is much influenced by the noise incidental to
his occupation. Both are muscular of body, constantly
taking vigorous exercise. But to the more sedentary man
of business, whether at high nervous tension in his office or
resting in the quiet of his home, a din, constant or inter-
mittent, is a source of annoyance, and as such, is wearing
on the carvous system. The most objectionable in this
regard is granite or other stone block pavement, Vitrified
brick is apt, unless great precautions are taken, to create a
disagreeable rumbling. Asphalt, wood and macadam are
the least objectionable with respect to noise.

‘While we have this to say of the comparative health-
fulness of different varieties of pavements, there is another
condition of matters common to too many towns and cities,
in which the streets in fall and spring form a wilderness of
mud and stagnant pools, and in summer are shapeless beds
of dust. Many of them are made the receptacles of the
refuse from private property, which is left to disfigure the
street, forming rivers of filth and cess-pools of disease.
Such streets have been regarded as a zero quantity, doing
no particular harm, doing no particular good. Streets,
however, which do no good, should do good, and therein
lies the harm. A good street is a well-drained street, a
well-cleaned street, and is a source of healthfulness to the
members of the community. Streets should be the public
parks, pleasing to the cultivated taste, adding to the
culture and refinement of the people, and enticing them
to breath health and.wvigor, whether walking, bicycling,
riding or drivingt Passing along the city street we reach
the country highway, which, as a means of permittiag the
people of the city to leave the congested portions and to
reside in the less thickly populated suburbs, forms an
important factor in securing public health.

WOOD CARBONIZATION.

In the destructive distillation of wood, that is, ordi-
nary charcoal burning, there are in the smoke or gas
several valuable substances. These substances have
been known for a long time and some have been par-
tially recovered. The first process employed for the
purpose was that for the production of tar from pine
wood. Later, on the continent of Europe and in Scot-
land, wood was burned in retorts and the pyroligneous
(that is crude acetic acid), was made into acetate of
lime. Of late years, however, this business has had a
very great development in the United States, where the

latgeamount of excellent hardwood forests in the natural
gas regions, where no wood is used for fuel, has given
a very cheap raw material, makmg possible the export
of acctate of lime and wood alcohol to Europe with
profit.

THE CHARCUAL KILNS AT DESBRONTO, ONT,

At present, there are two distinct processes used,
called the kiln process and the retort process. In the
kiln process the cord-wood is put into a large brick or
stone “beehive” kiln and burned in the ordinary man-
ner for producing charcoal, but the smoke or gases do
not escape into the air, but are drawn through a
chimney into a series of condensers, where all the
liquid products are condensed out, and the gas is burned
under the boilers. The liquur condensed (amounting to
180 gals. for a cord of well-seasoned dry wood), is led
into tanks and the tar is separated out. This tar 1s re-
distilled, producing oils and pitch. If only wood alcohol
is to be made, the settled liquor is disuil:d and crude
alcohol produced and the residual pyrohvneous acid is
run to waste. If brown acetate of lime is to be made,
the crude liquor is neutralized with lime before tac
alcohol is distilled off. If gray acetate of lime is to be
produced, the crude liquor is all distilled and purified
before neutralizing with lime. This method gives the
best product, the gray acetate of lime contaming from
82 per cent. to ¥6 per cent. of acetic acid, whie the
brown acetate of lime sometimes contains less than 6o
per cent, of acid. . The retort process dilfers from the
kiln process of carbonizing in having the cord-wood put
into horizontal wrought-iron cylinders, and these are
heated by a fire-place beneath them. In the kiln pro-
cess, enough air is Jet into the kiln to burn a portion of
the wood, and this heat serves to carbonize the rest.
The retort process is supcrior to the kiln process in
giving larger yields of valuable products, but the cost
of installation and of working is greater.

The’by-products in the liquors from the condensers |

are recovered the same way, whether produced by the
kiln or retort process. In all the processes the alcohol
is re-distilled, purified and treated chemically, and
brought up to a strength of 95 per cent., before being
put on the market. The products of this industry are
used in the arts for various purposes.” Wood alcohol
or methyl alcohol is like grain alcohol in many physical
properties, but is poisonous. It is used for making
spirit varnishes for burning and’ dissolving various
gums, and by the government for making methylated
spirit. Acetate of lime is used for the production of
acetic acid, which is the acid of vinegar, and is diluted
and flavored and sold for this purpose in Russia and
other European countries.

The Standard Chemical Co., Limited, first intro-"

duced the retort system into Canada about a-year and a
half ago at Fenelon Falls, Ont. Previous to this, the
only works in- Canada turning cut these wood products,
were located at Deseronto, and owned by The
Rathbun Co., which owned the patents for the Burrel
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Kiln process. H. O. Chute, superintendent of the com-
pany, was cmployed by the Standard Chemical Co. to
ciect a retort plant at® Fenelon Falls, which has been
in operation since last fall. When the Deseronto Iron
Co. decide to locate at Deseronto, assuring a  market
for the charcoal, the Standard Chemical Co. acquired
the rights of the Burrel patent, owned by the Rathbun
Co., and decided to enlarge the plant by putting ia re-
torts. This plant will have the largest single bench of
rctorts in the world, and many new features of coa-
struction are being introduced, which allow of a moure
economical working and handling of all products by
machinery. We are indebted to H. O. Chute, superin-
tendent of the Standard Chemical Co., for the informa-
tion contained in this article.

THE OITAWA VALLEY CANAL.

The report of the special committee of the Domin-
ion Scnate, appointed to examine into the feasibility and
advantages of a water-way connecting Lake Huron witih
the St. Lawrence, via the Ottawa river, has been pub
liched, and is accompanied by three maps of the pro
posed Montreal, Ottawa, and Georgian Bay Caanal, in-
cluding a plan and profile. The report as issued seems
to be entirely in favor of the construction of the work.
The witnesses examined, who included S. A. Thomp-
son, Duluth, US ; Major-General Gascoigne, at the
time Commander of the Canadian Militia; Marcus Smith,
M. Inst. C.E, Ottawa; James Meldrum, M. Inst. C.E,
London, Eng.; O. Higman, Dominion Electrician, Ot-
tawa, and H. K. Wicksteed, C.E., Cobourg, Ont. A
series of questions were also sent out to a large number
oi those who might be supposed to be either most
familiar with the lucality and the nature of the construc-
tion required in the particular work in question, or
whose knowledge of like questions and of transporta-
tion generally gave their opinion weight with the com-
wittee. Replics were received, among others, from  Sir
Wm. Van Horne, Walter Shanley, C.E.; T. C. Clark,
M. Inst. C.E., New York; Andrew Bell, C.E., Almonte,
Ont, and R. W. Shepherd, Man. Dir. of the Ottawa
Raver Navigation Co.

The bright side of the picture seems to have been
presented to the Senate more fully than the reverse.
There are several features of the proposed work which
are not very fully dwelt on in the report. -The esti-
mates of the cost discussed were largely those proposed
for a twelve-foot waterway, and the canal under discus-
sion is {0 have a depth of fourteen feet. The report of
T. C. Clark, M. Inst. C.E,, made in 1860, is quoted, in
which he says: “The distance is 430.76 miles, of this
351.81 miles are already a perfect natural navigation,
and require no improvement, and it is perfectly practi-
cable so to improve the remaining 78.95 miles as to
convert the whole chain of water into a first-class navi-
gation for steam vessels, and to reduce the length of
canaling 29.32 miles, or exclusive of the Lachine Canal,
to 20.82” In the late report he says: “To improve the
navigation of such a river system is comparatively easy,
for the greater part is alrcady accomplished.” Marcus
Smith, M. Inst. C.E,, in his evidence before the com-
mittee, says of the river stretch: “I think there is only
one place in the Ottawa that we need to make any
dredging at all for twelve feet, but there may be some
more for fourteen feet.” The evidence seems to point
to the use of the Ottawa river as .part of the canal in

.

its present state, or when improved at a comparatively
low cost. The witnesses, who were heard through their
answers to the series of questions, had not the same op-
portunity to bring forward all the facts at their com-
mand as had those who were examingd by the com-
mittee,, Andrew Bell, C.E., is quoted in the report as
speaking enthusiastically of the electrical possibilities of
the water along the canal, but does not give any cvi-
dunce as to the condition of the lower Ottawa. M.
3l was the engineer in charge of the construction of a
government dam in the Otitawa river at Carillon, and is
very well posted on the subject of the Ottawa river, In
an article published in Tug CANADIAN ENGINEER in
August, 1897, Mr. Bell says: “At present not more
than cight feet depth for navigation can be depended
on between Lachine and Ottawa city, in low water.”
Sume of the engineers giving evidence were in doubt as
to nature of the bottom of the Ottawa. Mr. Bell made
extensive surveys, 1870—1882, from above Grenville to
below Carillon, and (by an assistant), above and below
St. Ann, and he states that “the lower Ottawa flows
uver limestone rock.” There appears then to be a very
serious problem in adapting the present navigation of
the Ottawa to the demands for increased depth. The
report made by the Senate committee seems to show
how incomplete is the information before the public,
and how necessary it is that a careful examination of
the whole place should be made, and preliminary surveys
carried out before the government affords any assist-
ance to the scheme, either by a money grant, or by
lending its credit by a guarantee of interest per term of
vears, as has been proposed.

In a paper read before the Royal Society of Canada
in 18y3, T. C. Keefer, C.E., C.M.G., stated that: “The
Ottawa route would be most valuable to Lakes Michi-
gan and Superior ports, as affording much the shortest
water route to tide-water at Montreal, and also at New
York, via Lake Champlain, if the barge system of trans-
portation proves to be the most efficient and economical.
Hydraulic lifts, or pneumatic locks, may yet bring the
shorter and shallower water routes into competition
with the St. Lawrence; but as long as boats are kept in
their native element, the broad deep channel of the St.
Lawrence will remain the only one which can success-
fully compete with the railways.”

FIRE-PROOF BUILDINGS.

BY FRANCIS C. MOORE.

(Concluded from last issuc).

Well-holes should be avoided if the building is to be re-
gatded as * fire-proof.” It is almost impossible 1o control a fire
starting in the lower floors where a well-hole opens through
those above. Luxfer Prisms are row used to secure light from
side windows, it is claimed, with great success. A recent fire
test of the Luxfer Prism, in Chicago (March, 1808), is stated to
have been satisfactory to Fire Marshal Swenie, as showing that
these prisms afford: material protection from the heat of a
ncighboring fire in an cxposing building, and that, to some
extent, they are substitutes for iron shutters. These should be
in hallways cut off from the rooms at cach story by fire walls
and doors, to prevent draughts, It is not so immportant, and is not
so practicable, in the casc-of office and hotel buildings as in the
case of mercantile and manulacturing buildings; but it is ad-
visable, cven in office buildings, to have the staircases, ele-
vators, ctc., in a scparate hallway, the division walls of which
should extend through and above the roof, and any skylights
should be covered with glass not less than 34 inch thick. It is
contended by some that skylights should be of thin glass, so
that they will break casily and permit the escape of smoke and
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gas. Smoke is inflammable, and when it accumulates in a
building, often spreads the fire from story to story, or blows owt
the walls by the cxplosion of its gases. But while thin skyhghts
are contended for by many expert firemen, it should be borne
in mind that nothing so facilitates the spread of firc as a
draught, and it would be better to have the skylights adjusted
with appliances for opening them, so that when the firecmen
airive on the ground, and not before, they may be adjusted to
permit the cscape of smoke aud allow the firemen to enter the
building to sce where to work to the best advantage. Under
any circumstances a network of wire should be above the glass
to guard it against flying embers, and another should be sus
pended beneath the skylights, so that when the glass cracks and
breaks with the heat it will not injure the fircmen below.

Roofs should be of brick or tile on all high buildings, the
roof beams being of iron and, where tanks arc supported, of
suflicient strength to carry many times the actual probable
wcight of the water and the containing tank itsclf. Slate roofs,
on very high buildings especially, on street fronts are objec-
tionable, as, in case of fire, the slates would crack and, falling
to the street, injure the firemen. A flat roof of brick tile is
vetter than any other. All water on roofs from rain or melting
snow should be drained from the front or sides to leaders, so as
to avoid drip points, from which icicles could be formed.

The electric light installation of a “ fire-proof " building is
an important and complicated matter. The switchboard should
be of combustible material, and nu stcam, water, or sprninkler
pipes should pass over or near it where, in case of a bursting
pipe, water could reach the switchboard and cause disaster. This
is an important matter almost universally overlooked. An
admirable floor for a dynamo room is one of deck glass, ¥4
wches thick, on a wooden (not iron) frame, It will insure that
the attendant upon the dynamos will be, at all umes, ceffectually
irculated. Such a floor will not become soaked with oil, a»
would a wooden floor, and can easily be kept clean. A strip
of rubber floor carpet stretched over it will prevent slipping.

It is sometimes necessary to have communications between
adjoining buildings by doors in the fire walls, and it is not
always convenicnt, for changing merchandise {rom one room to
another, to have “fire-proof ™ doors closed during workng
hours. Tt is possible to have the “ fire-proof ™ doors run upon
trolleys on an inclined track, so as to close by the force of
gravity and held open by fusible metal latches or links which
would release them when melted by the rising temperature of 2
firc. It has occurred to me that thus difhiculty may also be met
by erecting between two adjomng buldings a separating
“fire proof " hallway of brick. which can be utilized for con-
taining staircases and clevators. and for supporting the water
tanks of automatic sprinklers. The doors which open into
this hallway should not be opposite each other. but at opposite
ends of it, so that fire in one of the buildings passing through
the door would come against a blank wall opposite. Even if
the “ fire-proof” doors to these openings should happen to be
open at the time of a fire in onc of the two buildings, it is im-
probable that it would find access to the other. The floors
should be both fire and water proof, slightly lower than those of
the two separated buildings. and with water vents or “scup-
pers” for carrying off surplus water thrown by a fire department.
Indeed, it is well to have “scuppers” on all floors of every
building. The walls of this separating hallway should rise 4
fect higher than the roofs of the two buildings, and, if there are
window or door openings near it, its walls should project
beyond the line of enclosing walls at least 1 foot.

The water tank, as already stated. should be supported on
protected iron I-beams, resting on the brick walls, with cast-
iron templates. so that the tank cannot fail, break down the
staircases and wreck the building in case of fire. It is important
always to locate tanks so that they will not be over stairways
or clevators. and endanger them in case the supports give way.
With a “fire-proof” hallway of the kind rccommended. con-
taining no combustible material whatever, the tanks being sup-
ported by iron I-beams resting on the brick walls, this would
not be an important matter. but in all other cases water tanks
should be planned so as not to endanger staircases. and the
supporting iron beams should be “fire-proofed.” that is.
covered with “fire-proof” material. Tt oucht to be unueces-
sary to statc that there should be no combustible material what-
ever in this separating hallway, and that the staircase, clevators,

etc., should be of metal and * fire-proof.” Indeed, such a hall-
way as this could be relied upon to separate wooden buildings.
It should, however, for that purpose, be at least 10 feet higher
than the peak of their roofs, and should extend 4 fect beyond
their front and rear lines,

Where it is not necessary to transfer merchandise. from once
building to another, and only requisite to have a passageway
for employees, this may be arranged by an iron balcony, like a
firc escape, cutting down the window on cach side of the separ-
ating wall for a door, so that communication can be had by the
balcony. The opemings should have ** fire-proof ”* doors. llus
would be practically safe. It mught, with iron ladders, be util-

_ized as a fire escape, and so prove of great advantage to fire-

men in fighting a fire, whe could hold a hose nozzle at the differ-
ent windows with perfect safety to the last moment. It is
practicable, indecd, to have iron stairways with roofed balconics
entirely outside of storage stores so that the floors do not com-
municate. There are a number of these in Phidadelpinia.

These should not be of iron, but of wood covered with tin.
Solid iron shutters or doors are not rehable. Iron doors yicld
readily to flame, resulting sometimes in their warping open
when exposed to fire in an adjoining building, exposing the
one they are intended to protect to the full effect of the flames.
Where window openings are protected by iron shutters on rear
courts they are almost certain to be opened by a fire in an ex-
posing building, and cannot be relied upon, The tin covered
wood shutters are alone reliable. There is no recorded instance
in which a solid iron door, exposed to the full effect of fire in
an adjoining building, has protected the opening, whercas there
is, on the other hand, no recorded instance in which the
* Underwriters’ " door has failed to serve its purpose—two im-
portant facts which are sigmficant and ought to settle the
question. The “ Underwriters’ * duor 1s constructed of ordinary
white nine lumber, free frum knots, of double or treble thickness,
according to width of opening, the boards being nailed diagon-
ally and covered with the best quality of tin, with lap-welded
joints. Jt ought to be unnccessary to state that on the exposed
side of a building, not only the shutter, but the window-frame,
sash, etc., should be of metal or covered with metal—rtiveted,
not soldered. Where it is not possible to use a " fire-proof
shutter for want of room. wire glass in a metal frame will be
found a desirable substitute. It will probably hold a fire until
the fire department can cope with it. It is not generally under-
stood nor known that fire will travel from one story to others
alove by way of the windows in the ouier or enclosing walls.
Especially where a building has an enclosed court, 1t wall some
times reach upper stories in this way, even when the floors
themselves are thoroughly cut off, the court acting as a chimney.

It may be well to suggest for the benefit of those whu are
vot familiar with city fires that, as heat naturally ascends, the
cxposure of a low building is often much greater to a neighbor
higher than itsclf than to a building of its own height, so that
a tall, “ fire-proof " structure, surrounded by smaller buldings,
should be provided with fire shutters to all openings. These are
not necessary where the exposing buildings are occupied for
oftices, and are themselves “ fire-proof,” as the amount of heat
which escapes from the windows of a burning building, so long
as its enclosing walls remain intact, is seldom sufficient to ignite
a “fire-proof "’ building or its contents. The moment of great-
est danger is when 2 burnming building collapses, and the intense
heat caused by its enormous bed of coals, exerts its full effect
upon surrounding structures. In a recent fire in New York
three “ fire-proof "' office buildings were more or less damaged
with their contents, although many fcet away from the burning
building. It is to bc hoped that some inventive genius will
devise a plan for simultancously opening or closing the shutters
on any or all stories of high buildings by manipulation from the
ground floor. They are usually Ieft open at night, always in the
day time, and might thus be closed in case of a dangerous fire
in the vicinity. In some cases they are fastened open.

Tests of “fire-prooi” material, iron becams, pillars, floor
arches, etc., to be of any value must be conducted under cir-
cumstances which insure uniform conditions. Otherwise com-
parisons are unreliable. It is quite customary to refer to results
of fires in different buildings. having differing forms of con-
struction, as supporting theories of relative merit; but ordinary
conflagrations cannot be relied upon, for the reason that in two
buildings, side by side, the conditions may be widely different.
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Eddies and currents of air, changes of prevailing wind, cte,,
may sccure exemption from damage. It happened in the large
conflagrations of Chicago, Troy, Boston, etc., that the most
phenomenal escapes were observed.  In some instances frame
brildings, surrounded by brick structures which were totally
destroyed, escaped with no further damage than the blistering of
paint.

Even where tests are carcfully arranged, cspecially weigh
tests, obvious precautions are sometimes overlooked. It will be
observed, for instance, where bricks are piled on a surface of
floor arch and iron beams to secure a ceitain weight per square
foot, the pile of bricks may be so disposed as to have a bearing
on both of the iron beams, and the full weight may not come
upon the ** fire-proof ”* arch between them. The lateral bond of
a pile of bricks a few courses higher than the floor to be tested
may have all the effect of a relieving arch and materially reduce
the strains. In furnaces constructed to secure high temperatures,
draits and currents of air should be provided for with great
care and under the direction ¢f the most competent and intelli-
gent experts,

THE DOTITINION.

The 20-foot yacht Dominion, built to defend the Seawanhaka
international challenge cup, upon the design of G. Herrick
Duggan of the Dominion Bridge Co., Montreal, is a racing ma-
chine which has already aroused a lively discussion that is likely

33 ft. 10 ini Lw.l, 17 ft. 6 in.; beam, extreme, 7 ft. 7% in., Lw.l
over all, 7 ft. 1% in, Lw.l, one bilge, 2 ft. 5% in.; draft, hull,
10 in., with board, 6 ft.; freeboard, 1 {t.; sheer, bow, 3 in,, stern,
none; displacement, 1750 lbs.; area midship section, total, 2.88
sq. ft.; sail area, 500 sq. {t.

In many details Dominion is no more remarkable than
others of the 20-foot class produced within the past two years.
The * barn door” deck plan has been scen on other boats., The
notable departure that has aroused so much hostile criticism is
the hollowing, of the floor, so plainly shown in the body plan.
The object of this is to perfect the form of the bilge when sail-
ing (as all the boats of the class are sailed) at an extreme angle
of heel, and with the entire weather side of the boat clear of
the water. The rig and general fittings are much the same as
in other of Mr. Duggan’s boats, Speculator and Strathcona of
this ycar, and Glencairn, Avoca, Glenowen and others of last
year. The centreboard is built up of wood and sheet stecl.
weighing about 250 Ibs., or about 150 Ibs. less than in last year's
beats; it is situated amidships, in the centre of the hull, as in
the other boats. The rudder is of a different form from last
year, very wide below, but is of the same construction, a light
iron tube for stock, two shect steel sides, and wood filling,
making a strong and light picce of work. The rig is of the
same length on the foot, and the centre of effort is at the same
hweight as in Glencairn II., but the gaff is peaked up, making a
higher rig. All of Mr. Duggan’s sail plans this ycar show these
same proportions, looking like Momo of last year. One of the
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Dominion Sain. Prax,

to result sooner or later in a radical revision of the rules gov-
crning the class, and possibly of the general rule governing ail
the smaller classes, says Forest and Stream, from whose pages
we reproduce the accompanying plans. The situation at the
present time scems to be that cither this new type must be
recognized as legitimate in all classes, or some material change
of the rules must be made to bar the entire scow type to which
she belongs. The dimensions of Dominion are:  Langth over all,

peculiar features of Dominion is the shape of her deck. The
boats of last year were distinguished by a great crown and a
peculiar curve to the beams; this year,.in Dominion, the curve
has-been abandoned, cach side of the deck running up straight
to a ridge in the centre, like the-roof of a Lousd. This plan
gives a great depth where it is needed, above the highest part
of the floor, and especially for the- housing of the mast, it
aids.in the transverse trussing,. and it gives a weather-deck, that
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in sailing is flat and almost level. The cockpit is comparatively
small, but it is carricd down to the bottom, its floor being
merely light strips laid on the floors. There are no bulkheads,
the boat being open from end to end. The great length of the
yacht, the large arca of deck, the limited denth, due to the
hollow under the floor, and the fact that only one side of the
hull is water-borne at a time, with the absolute necessity for 2t

DoMINION—SECTION SHOWING
ConsTreciion,

light hall, made the problem of construction a diflicult onc; but
it was successfully solved by Mr. Duggan, who planned the
entire construction and followed it closely during the building;
the yacht being built at the shop of the Yacht Cowpany of Can-
ada, on the yacht club grounds at Dorval. So far as tested by
the trial trips, practice sails, trial and cup races, the constructiaon
is a success in the important detail of strength, as the boat

3 & 2 4 i !

travelers, solid frames are used, and at the partners solid planks
are used above the level of the middle floor. The skin is laid
shiplap, of about three-cighths thickness, with three light bent
frames between cach of the trusses. The deck is also laid
shiplap, just under threc-cighth inches. The weakest point in
boats of tiis class has been about the mast, there usually being
no keel or keelson to carry the weight. In Dominion the mast
step is suspended by four threc-cighth inch steel bolts from two
forc and aft pieces of oak, about 2 by 2 in,, running over the
top of the transverse trusses and transmitting the strain to
several of them. In this way there is no direct strain on onc
point of the bottom. The construction. as a whole, is simple,
cheap, homogencous and apparently amply strong and durable.
Tn these respects it compares favorably with that of the Crane
1 oats, which was ingenious and carefully worked out, but at the
same time calls for material unknown in boat shops and un-
familiar to the average boatbuilder, and depending for success
on the use of metal in combination with wood instead of one
material alone

WATER POWERS OF ONTAR!OQ.*

BY THOMAS W, GIBSON,

In speaking at Buffalo, N. Y., January 1ath, 1897, on the
occasion of the introduction into that city of electric power
from Niagara Falls, Mr. Nikola Tesla, perhaps the most cele-
brated of living clectricians, spoke of a tremendous problem yet
to be  Jved in the production of power. to the elucidation of
which e had devoted a great deu! of attention. Without
describing the nature of this problem, he spoke of it as an
effort to ““ evolve means for obtaining energy from stores which
are forever inexhaustible, to perfect methods which do not imply
consumption and waste of any material whatever.” Even if
this stupendous achievement were accomplished however (as he
had little doubt it would be), he said his investigations led him
to cenclude that ““ under the theoretically best conditions such a
method of obtaining power cannot equal in economy, simplicity
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showed no signs of strain. One special point in favor of the
construction is that only the cbeapest and simplest materials
were used, such as are found in any boat shop, and there was
no call for special skill on the part of the worknian.

The first point in the construction was to secure a sufficient
depth of hull amidships, by means of a central ridge, giving
depth for a fore and aft girder, and also stiffening the trans-
verse trusses. The fore and aft trusses arc located, one in.the
centre of cach bilge and the third exactly between these two, in
the centre of the hull. The lower meinber of cach side truss is
avertical keelson of 3¢-in. white pine, 8 inches wide amidships;
the posts are of white pine t by 1 inch, and the diagonals of the
same wood 3 by % inch. There are transverse trusses spaced
2 fi. 2 in., forming the main and deck frame, also of %-inch
white pine, from 1% inch to 3 inches wide, the curved members
being merely sawed off from straight stuff without regard to the
grain, The members were carefully disposed and well fastened
by numerous boat rivets. At the two alter stations under the

and many other features the present method involving a con-
version of the mechanical energy of running water into electrical
energy, and the transmission of the latter in the form of cur-
rents of very high tension to great distanges. Provided there-
fore that we can avail ourselves of currents of suffictendy high
tension, a waterfall affords us the most advantagecous mcans of
getting power from the sun sufficient for all our wants, and this
recognition has impressed me strongly with the future import-
ance of the water power, not so much of its commercial value.
theugh it may be very great, but chiefly of its bearing upon
our safety and welfare.” o

If Mr. Tesla's conclusion be correct, namely, that a water-
fall affords us the most advantageous means of getting: power
frem the sun for all our wants, excelling for this purpose not
only muscular force. ‘but wind and steam as well, . the rocky
uplands of northern and western Ontario may yet be reckoned

*Extracted fcom the report of tho Ontarlo Burcsu cf ¥ires, 3¢(8. Vol. V
Part'Ilt, o
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among the most valuable parts of the province by reason of the
vast number of waterfalls situated there. The main watershed
dividing the system of the great lakes from that of Hudson Bay
runs in a northwesterly direction from the eastern boundary of
the province north of lake Temiscamingue to the head of lake
St. Joseph on the northern boundary, a distance of about 500
miles. It consists of a tableland or plateau rather than a
sharply defined ridge, and is estimated to have an average width
of about 70 miles, or an area of about 35,000 square miles, thus
with the slopes on both sides affording an extensive catchment
surface for the streams running to the north and south. Its
clevation will average perhaps 1,400 or 1,500 feet above the level
of the sea, or goo feet above lakes Huron and Superior. In
places it approaches the shore of the latter lake, and for the
greater part of its extent is situated at a comparatively short
distance from either of these bodies of water. The consequence
is that the rivers and streams which flow from it into the
great.lakes, though mostly of considerable volume, are not of
great length, and their descent is therefore usually rapid and
abrupt, and marked in many places by cascades and falls.

The value of a river of given volume for purposcs of water
power does not altogether, or even chiefly, depend upon the
amount of its fall from source to mouth. Of course the greater
the fall the greater the energy possessed by the stream as a
whele. But it is apparent that if the descent be gradual and
uniform, or approximately so, there will be few places in its
course where the fall is large enough to afford any considerable
quantity of power. Tt is only where sudden falls or rapids occur,
which create a decided difference in the level of the water, that
the energy of the river is concentrated, as it were, within a
short space, and can be utilized. The nature of the soil or sur-
facc of the country through which the river runs has an im-
portant effect in influencing the habit of the stream in this
respect, and so determining its value as a producer of power.
If it be composed of sand, clay, gravel or even the softer anl
more easily decomposed rocks, it will usually be found that the
river has worn its bed to a fairly uniform slope throughout, in
which case there will be few opportunities of developing power
from its waters. Even if a slight drop should occur, a dam
weuld probably be required in order to obtain any considerable
head. and the erection of dams, while often necessary and
advantageous, involves additional expense both in construction
and maintenance. In a river whose bed is composed of hard
rock, such as is usually comprised in the Laurentian and
Huronian formations of northern and western Ontario, the
eroding force of the water meets with much greater resistance.
and its course is more likely to be marked by abrupt changes
of level in rapids and falls, and indeed this is characteristic of
many if not most of the rivers in those parts of the province.
Another prominent feature of the topography of these districts
is the very large number of lakes, varying in size from mere
ponds to large and important sheets of water. These are either
the sources of or tributary to the rivers, or expansions of them.
and act as reservoirs or storage basins, tending to regulate the

flow of the water and to render it constant and steady through-
ont the year.

The character of the country in northern and western On-
tario is therefore such as to provide an almost illimitable amount
of water power readily available. Taking into account the
annual precipitation of moisture in the form of rain and snow.
there is no reason to doubt that hundreds of thousands of
horse power could be generated from the waters of streams
flowing into the great lakes with a minimum of trouble and ex-
pense. A shorter 'watershed running from the main one south-
westerly round the western end of lake Superior divides the
streams falling into that lake from those which find their way
into lake Winnipeg and so into Hudson Bay, and the waters
running in both directions from this divide furnish many fine
water privileges, similar in character and equally available;
while tributary to the Ottawa river, and in that part of the pro-
vince included within the houndaries of Algonquin National
Park, as well as to the south and west, are numerous rivers of
ccnsiderable fall and volume. from which a very large addi-
tional amotdnt of power could with little difficulty be obtained.
The streams flowing into Hudson Bay. such as the Albany.
Kenogami, Missinaibi. Mattagami and Abitibi are of greater
average length than those running into the great lakes. and as
they descend to the level of the sea. say 600 feet below that of

lakes Superior and Huron, many falls are to be found upon
them, particularly in their upper reaches and in the neighbor-
heod of the " long portages,” where their waters are interrupted
by the hard rocks of the old formations on their way to the
more level Devonian plains bordering on James Bay. For the
prescnt, however, these rivers are too remote to be regarded as
sources of available power, though the time may come when
they will be called into requisition. But on the Seine, Atik-
okan, Wabigoon, Winnipeg and Rainy rivers, on the Mattawin,
Kaministiquia, Nepigon, Steel, Pic, Magpie and Michipicoten,
on the Mississaga, Thessalon, Spanish, Vermilion, Wahnapitae
and Sturgeon, on the Montreal, Ottawa, Petawawa, Bonne-
chere and Madawaska, on the Muskoka, Maganetawan and
Severn, and on many others there are numerous falls and rapids
waiting to be utilized and capable of doing the work now being
done by all the steam engines in Ontario a hundred or a
thcusand times over. This is leaving out of view the waterfalls
already developed and in use in the older portions of the pro-
vince, as well as the stupendous energies of the falls of the St.
Mary and Niagara rivers, which are already, one on the Cana-
dian and the other on the American side, to some extent made
use of.

The rivers enumerated above are situated among the forests
of pine and hardwood, which cover so considerable a portion of
New Ontario, and in many cases they are contiguous to valuable
deposits of ore or mineral. The raw material for many indus-
tries lies around them. The sawmill, planing mill, sash and
door factory, pulp mill, match factory and many other wood-
working industries might happily combine abundant raw
material and cheap power on these streams, while stamp mills
and other mining plants might be worked with profit and suc-
cess. Other industries, such as woolen, cotton and flour mills
and chemical manufactories might avail themselves of the cheap
power without necessarily locating in the immediate neighbor-
hood of the waterfall, by connecting themselves with it by
nreans of the electric current, though for textile, paper and other
industries whose processes necessitate the use of large quantities
of clear water, a waterfall convenient to means of transportation
forms an ideal site. Electrically driven railways seem likely to
come into vogue in this and other parts of the world because of
their low first cost and inexpensive maintenance, and it appears
feasible to operate electric roads by currents generated by the
waterfalls on the rivers in many parts of the districts referred
to. Such railways might serve a very useful purpose in carrying
lumber, ore, raw and finished material and supplies of all kinds
in a country where perhaps the volume of traffic might not bz
sufficient to render an ordinary steam railway a profitable
undertaking.

Water power, whether employed directly to opecrate
machinery, or converted into electric energy for the same pur-
pose, has many advantages over the steam engine. For the
same quantity of power, its first cost is not usually much
greater, and often not so great, and once installed it requires
little or no attention. Its danger to life and property is less. It
needs no fuel, a consideration specially important in Ontario,
which has no coal beds, and where in time even the present
abundant supplies of wood will be exhausted. Hitherto the
chief disadvantage of water power has been its immobility. 1f
a waterfall was not conveniently situated, it was of little or no
usc  If it did not pay to place a manufactory alongside a
waterfall, the fall could not be brought to the factory. Now
this has to a large extent been changed and power can be
delivered without serious waste many miles from where it is
electrically produced. The change will be still more marked
when the problem of transmitting electric energy through long
distances has been thoroughly solved, and Nikola Tesla looks
forward to a speedy solution.

The presence of so many available water powers in the Lake
of the Woods, Seine River. Wahnapitae and other mining dis-
tricts of Ontario is a fortunate circumstance, and cannot but
have a very favorable effect upon their development. Cheap
power means economy in working, and will permit of ore bodies
being profitably utilized which would otherwise not pay fof
treatment. The immense deposits of low grade ore which are
found north of lake Superior and on the Upper Seine are in
many cases situated in proximity to waterfalls capable of yield-
ing hundreds and thousands of horse power at comparatively
little expense. The importance of preserving these water
powers as far as possible for the general benefit and preventing
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their being locked up in the hands of speculative individuals
who would not wuse them themsglves, but who would
demand  heavy toll for their use Dby others, has led
to the adoption of new regulations under the Act respecting
\Water Powers, (61 Vict., chap. 8), passed at the last session ot
the Legislature, The principal features of these regulations are
those which provide for the leasing of such powers by e
Crown, instead of patenting thein outright, and for the furnish
ing of surplus power by the lessee to others on terms to bu
fixed in case of disagreement by the Lieutenant-Governor in-
Council.

—The largest dynamo m the world 1s now bung con-
sttucted by the Walker Co., ot Cleveland, O., tfor the Boston
Elevated Railway, Boston, Mass, Tlus generator wul have an
output of 3,000 k.w. at 550 volts, or about 4,000 h.p. Its speed
will be between 75 and 80 revolutions per minute, its total
weight 250,000 lbs., and the diameter of the circular cast-steel
ficld frame 21 feet, 7 inches. The weight of this ring without
ficld magnets will be 25 tons. There will be 23 inwardly pro-
jecting laminated cores and pole having a combined weight of
15 tons, The armature hub is 13 feet in diameter and is in two
parts, each of which weighs 10 tons. The shaft is 37 inches in
diameter. The armature-Jaminations add 15 tons, and the arma-
ture will have in all 594 slots. The commutator will be :03
inches in diameter, and will have 1,183 bars. To facilitate
regulation and remove a portion of the strain from the shaft,
the flywheel will be bolted directly to extensions on the arma-
ture hub, If this machine were to run at the speed of the
Niagara generators, 300 revolutions per minute, it would have
an output of 16,000 h.p,
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PLANT EQUIPPRD BY THE AMEKXICAN STOKER €O, SHOWING THE AUTOMATIC STURERS. AS IN USE AT

and do awzy with the principal difticulty—the odor from escap-
ing gas. In view of the experience he had he discarded gan amzed
iron gencrators with (ubber connections entirely, and a system
that depended entireiy on a water scal to retain the gas. My
new generator,” writes Mr, Holland, ™ is made entirely of cast
iron, with iron pipe connectiuns and brass valves. It made its
trial trip on Oct. 11th in a Gatincau Valley car. It proved to be
a perfect success. The lights burned bolliantly throughout the
trip, lasting 4% hours. With six lights of 25 c.p. cach the car
was illuminated so well that [ could read the evening papers
with comfort from any seat in it. The vibration over the
roughest part of the road had no effcct on the lights, and better
than all there was absolutely no overflow or !sakage of gas. [
am row at work om another apparatus designe:d specially for
locomotive head lights. I eapect to have it n operction shortly,
and that it will be as complete a success as the car lighter.”

THE AMMERICAN STOKER COMPANY.

We publish herewith a series of engravings made from
phctographs representing the Dominion Cotton  Company's
Mill at Hochelaga, Que., prior to and after the installation oi
the American Stoker Company's apparatus in the boiler house.
The second series of pictures almost give the impression that
the mill is closed down, but on entering the mill, however, it is
found that everything is in full swing, and on going into the
beiler house at the time these photographs were taken, it was
scen that the whole of the steam plant of about 700 h.p. was in
opcration, the boilers being fired by means of the American

UNION STATION, EDISON ELECTRIC ILLUMINATING CO., BROOKLYN, N.Y.

ACETYLENE GAS LIGHTING FOR TRAINS,

e ————tm . o o

In responsc to an enquiry as to the progress being made
in car lighting by acetylene gas, A. Holland & Son, Ottawa,
Ont,, write that they arc adopting a new system, because
though the gencrators 1 usc on the Pontiac & Pacific and
Gatincau Valley railways give beautiful light it has been found
they are troublesome to kecp clean and charge, and the overflow
of gas causes a bad smc!l in the car that is very offensive to
somc persons. Mr. Ressman, who is fully impressed with the
future of acetylene as a car lighting gas, urged Mr. Holland to
try and make a machine that would absolutely control the gas

Stoker Co.'s apparatus with soft coal screcnings. The photo-
graphs were taken at the request of the Dominion Cotton Co.,
by Mr. Dennison, photographer, St. Catherine «trect, Montreal,
and Mr. Dennison went to the site and took these photographs
without the knowledge of any one connected with the cotton
mill. The series is taken at intervals of ten minutes to show that

no special advantage was taken in selecting the moment of .

cexXposurc.

The stoker is thus described by its makers: ‘‘ Immediately
beneath the coal hopper, and communicating with it, is the
conveyor pipe; this in turn communicating with the coal maga-
zinc. A screw conveyor or worm is localed in the conveyor

-t
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pipe and extends the entire length of the magazine.  lmmcdi
ately bencath the conveyor pipe s located the wind boy, having
an opcng beneath the hopper. At this point 1s cunnected the
mp.mg for the air supply, furmshed at low pressure by a volume
blewer. Tiic other cnd of the wind box opens into the air
space between the magazine and outer “using. The upper cdge
of the magazine is surrounded by tuyeres, or air blocks, these
being provided with openings ior the discharge of air, inwardly
and outwardly. Each stoker is driven independently by a small
sicam motor, located immediately in fromt and bencath the
hepper. The motor has a simple reciprocating piston.  Its
jiston rod carrics a crosshead, which, by mcans of suitable
connccting  links, operates a rocker arm having a pawl
mechanism, which in turn actuates tie ratchet wheel attached
to the conveyvor shaft. The stoker is thus entircly scli-contained
and complete in itsclf, and conscquently there is no danger of

SerT. 9TH, 189S -10.30 A.M.

SErT. 9TH, 1598—10.50 A.M.

the dnving and feeding mechamsm (the only working parts)
wer getung out of alignment. The rate of feedimg coal is con-
tredled by the speed of the miotor, tus beng cffected by the
simple means of throtthng the stcam 1 the supply pipe to the
motor. The shiclds covering the motor cffectually protect the
mechanism from dirt and dust.  The coal is fed into the hopper,
carricd by the conveyor into the magazine, which it fills, ** over-
flows ™ on both sides. and spreads upon the sides of the gratces.
Tie coal 15 ied slowly and continuously, and, 3pproaching the
firc in its upward course, it is slowly roasted and coked, and
the gases released from it are taken up by the fresh air entering
thircugh the tuyercs, which explodes these gases and delivers
the coal as coke on the grates above. The continuous feeding
gives a breathing motion o this coke bed. thus keeping it open
and free for the circulation of air. We cail particular attention
to the fact that every pound of coal fed into the hoppers passes

PSP,
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through this gas-making process, and there is no loss of coal
threugh grates, by reason of the use of dead grates in the fur-
nace, in place of open grate bars,  The non-combustible is taken
frown the furnace in the shape of vitrified clinker.  ‘Uhere is prac-
tivally no soot, and with these results it is obvious that the come
bustion must be extraordinarily good.

*With our ability to feed the finest of slack coal we also
handle lump coal, as any lump that can be fed into the hoppers
will be crushed by the conveyor, there being provided a sct of
tceth, placed at the mouth of the conveyor, against which the
coal is squeezed and broken.” The American Stoker Company,
whose Canadian oftice is at 54 Street Railway Chambers, Mont
real, and is under the charge of W E Gower, is equipping
guite a number of- stokers in various parts of Canada and the
Urited States,

ROPES AND ROPE DRIVING.*

-
——

BY L. H. KENYON, DUKINFIELD.
(Concluded from last issue).

Long Centres.—It is still a debatable question as to what
distance unsupported ropes will convey power in a horizuntal
direction. Judging from the admirable manner in which ropes
are working at 9o foot centres, the writer would have little
hesitation in fixing them at a still greater distance. The main
conditions are, well-sustained journals, plenty of room to per-
mit the sag running clear of obstruction, and a liberal allow-
ance for extra weight of rope—back driving, of course, always
understood. The limit of endurance would be the same in any
diameter of rope, as specific gravity and teunsile strength are
the same in proportion to the sectional area. For forward
driving, much depends upon the diameter of the pulleys being
sufficient to lift the outgoing from the incoming part of the
rope.

Vertical Driving.—Pulleys fixed on the same vertical line
may be successfully driven by putting on extra ropes, as the
weight of the rope tends to fall out of the groove instead of
into it. In this case, general efficicncy depends greatly upon
the clastic’ty of the rope.

Continuous Driving.—In America, Germany, and to a very
slight extent in England, a system of rope driving known as
the continuous rope, by which the power is transmitted through
a single rope wound round the pulleys, is largely in usec.

Cross Driving.—Up to this point, the question of rope
driving has been treated as relating only to pulleys turning in
the same direction. Ropes, however, may be as successfully
appiicd to cross driving, with certain reservations, just as in the
case of belts, gaining in {rictional power, inasmuch as they
cover more pulley surface, but at the expense of the ropes on
account of continual contact in passing cach other. To avoid
the latter contingency as much as possible the pitch of the
groove should be twice the usual distance, there being actuzlly
dcuble the number of ropes at the crossing points. The ropes
should also be crossed alternate ways in order that couplets
may travel the same path in agreement and share alike the
incvitable rubbing.

Rope and Spur Gearing Combined.—The difficulty of driv-
inyr with ropes and spurs together, 1. ¢., from onc to the other
cither way. appears to be the result of back lashing, spurs being
too rigid to yicld to the morc definite action of the ropes, which
causes them to oscillate from side to side and often fiy off the
pulleys. It is a mistake to suppose that tightening will obviate
these difficultics. This tends only to prevent reciprocal action.
and we have known cases where tecth have been stripped as a
result of tight ropes. Under such conditions, slack ropes are
not only necessary but they should be fixed at different tensions
in order to break the harmony without interiering with gen-
cral cfiiciency. Each rope will then vibrate to a different
rhvthin, unless, which is not likely, the measure so arranges
itseli that unison of action is occasionally produced

Rope Speed and Power —Dismissing from our minds the
vexed question of centrifugal force and the somewhat complex
precess of reasoning by which its cffect upon high speed is sup
pesed to be ascertained. it may be laid down as a safe rule to
foliow that a good cotton rope. 1¥-in diamecter rmunning at
1.000 feet per minute will comiortably transmit 1ohp, and
that this pnwer increases or diminiches in the same ratio as the

A pap;r-;cad b';lorc Alhe }!an-chcs;ct— Axsoc—!;u_on of -!.-Z-nglneen.

speed. You may therefore expect this size of rope running at
7,000 feet per mmute to transmit 7o hp,  Some of our ropes
are, however, transmitting 93 h.p. cach at a speed of 7,040 feet
per minute, and on one occasion, owmg to an accident to i
fellow, double this power was for a time transmitted through
a single 134-in, rope.  We understand that an engine is now in
process of construction which is designed for a rope speed of
8,000 fect per minute, or rather over 9o miles per hour, and is
tu transmit 80 h. p. per rope.  Even this may ere long be ex-
«teded. At any. rate, it appears that the speed linmt has not yet
buen reached. Taking the above relative size, speed, and
puner fur granwed, it now only remains to calculate the power of
other sizes from the sectional arca, which may always be re
garded as that of a circle. A rope 1%-in, diameter will then
transmit 7.33 h.p. and 1%-in. diameter 5.1 h.p. per 1,000 feet
of speed.

Thin v. Thick Ropes.—Referring to the much contested
question of the relative efficiency of thin and thick ropes, actual
practice contradicts the oft advanced ‘“ieory that ropes, say
from 1-in. 1o 1%-in. diameter, may be run with greater advan-
tage than the thicker sizes, allowing the same relative diameter
oi pulleys. In the matter of durability thick ropes certainly
take the lead, and this may be accounted for by the fact that
their wearing surface is greater in proportion to the sectional
arca: eg., we will suppose that 2-in. dia. rope is worn % of
an inch all round. This would bring down its actual strength
10 134-in. diameter only, or as 64 is to 49. The same chafing on
a 1-in. rope would reduce its strength to 34-in. dia. rope, or :
as 64 is to 36. It may also be mentioned that this fraying is
far more pronounced on small than large ropes. Two-inch
1opes however, look rather clumsy, are not casily handled in
splicing, and nccessitate large pulleys. This may to some ex-
tent account for 156-in.'and 134-in. becoming favorite sizes.

Guide Pulleys—There is scarcely an angle or position of
shaft to shaft from which power may not be transmitted by
means of ropes and guide pulleys. Take, for instance, the in-
tricate arrangement for driving a spinning mule or traveling
crane. It must, however, be noted that every additional pulley
beyond the necessary driver and driven takes from the dura-
bility of the rope, not only on account of extra friction but
from strain and contortion. In conscquence of this, the aver-
age lifc of a crane rope is scarcely a tithe that of the ordinary
driving rope.

CANADIAN ENGINEERS.

The following extracts are from an address by T. P.
Trowern before the C.A.S.E. No. 2, Sept. gth, 1808:

The term stationary engineer is not the best word in the
English language to be applied to a certan class of men, any
person would think, if we were not particular about the names
we are known by we will not be very particular about our work.
The word “stationary” in our dictionary means “fixed, not
moving, not advancing, not improving.” An engincer is a man
who constructs and managcs an enginc for manufacturers and
motive power of all sorts, including naval and military defence.
Therg are mining, canal, lake, civil and sanitary cagincers, in
fact, all sorts of machinery to be kept in motion and repaired
by them. Our medical and surgical men should be classed
engincers because they keep the machinery of our bodies in mo-
tion. Within the Jast few ycars we have had brought to our
notice clectric, gas, magnetic, wind, railway and acrial engineers,
and a number of others may spring up when we are taken away.
An engincer is & man who is generally uaderstood to be very
active in attending to his cngine and machinery, keeping it in
good order and clean; do a few repairs himself; not a stationary
man to look at some boy do the work. I would, thercfore,
prepose that our socicty be called the “ Canadian Engincers’
Socicty,” and open our doors to all engineers, and have among
oursclves examining committees or boards for cach branch of
frec lecturces, with addresses and remarks which may be of much
usc and cdification to us all. Union is sirength, power and
forcc. As all animal bodies are machines, men and women
included. wc should be all physical engincers of ourselves, and
a benchit to our neighbors, we should siudy our own mechanism
and sce what can be donc to prevent sickness, promote health
and long life and a happy onc; drop off all useless habits and
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regulate our diet and rest as we do the steam to the cylinders
and in the boiler, by a good safety valve.

When 1 lolok at the words “ stationary engincers,” for myself
and position, I find that it does not well apply to me, as I have
every day to overlook in the Toronto Asylum for the Insaye,
50 closets, 25 bath-tubs, 3o wash basins, drains and ventilators,
6 water tanks (40,000 gallons), pipes and taps, about 300 work-
ing cvery day; 14 heating boilers—hot water system;* g stecam
beilers, 2 for cooking, the baking of meat and everytlung by
steam for 800 people in 14 ketiles, and two others tor laundry
werk (about 8,500 picces are cleaned every week), with six
washing machines, six maungles, and troning machines, both
steam and gas, 30 electric bells, 16 telephones, battenies, clec-
tric light and gas pipes, chandelicrs, a blacksmith shop for doing
all repairs about the house and farm, and burn 1,700 tons of
coal per year. You cannot call me “stationary” whern in addition
to this I look after four hydraulic eclevators and 2,240 feet of
railroad with ten cars. -

Mr. Trowern also read the following poem:

Tue Li1TTLE CaNaDIAN ENGINEER'S BIRTHDAY.

He has given up his cradie and his hittle worsted ball;
He has hidden all lus dolls behind the door;
He must now have a rocking horse, and a spinming top of course,
For he isn't mamma’s baby
Any more,

He has now cut off all his curls, for they're only fit for girls,
And left them in a heap upon the floor;
For he’s five years old to-day, and laughs to hear hxs parents say,
He'll not be mamma's baby

Any more.

He has pockets in his pants like his older brother, Jack;
And he thinks he should have had them long before.
His boots are buttoned to the top; he jumps and will not stop,
Because he isn’'t mamma’s baby

Any more,

He has heard his parents sigh, and has greatly wondered why,
They think he'll grow some day to be a man.
Now he's their, darling little boy, then he'll be their pride and joy.
For he cannot be their baby

Any more.

When he's advanced in Kfe and he thinks he'd love a wife,
His parents should direct him how to choose;
For he wants a happy home when his enginc work is done:
And to be her darling boy

Ever more.

Yes. he'll find in her a mine, for she's worth her weight in gold,
She will save and make the best of everything.
She will read and play and sing, and he'll help thc music ring.
He's her darling happy boy

Ever more.

TOOL MAKERS' STEEL: CLAMPS.

No. 160.

These clamps arc made from drop forgings, nicely finished,
casc-hardened, and have take-up blocks to slip on and off end
of screw, and arc held 10 same in a novel manner. They will
hold work squarc and parallcl for laying out on surface plates,
fitting or drilling, and thc makers state that a round picce may
be rigidly held in two of the clamps and drilled on an upright,
central and parallel. They are put up and sold in pairs. With
the small block in use, the capacity of the smaller clamp is a
little over one inch, and that of the larger clamp two iaches.
and they are made only in two sizes, 1 inch and 2 inches, and

a guarantee of their quality is the fact that they are made by
the L. S. Starrett & Co., of Athol, Mass., and are put on the
market by the Aikenhead Hardware Co., who report large sales
and perfectly satisfied purchasers.

SHOP POINTERS.

—

In submitting ** Shop Pointers and All-Steel Tools ™ to the
mechanics of the country, the pubhshers, J. Stevens Arms &
Tool Co., Chicopec Falls, Mass,, fully realize the critical -
spection to which it will be subjected. However, they invite
inspection and cnticism, for every tool they illustrated has the
maher's approval and guarantce. They beheve them to be me
chanically perfect. The publishers solicit criticism and corre-
spondence. If every mechanic into whose hands ** Shop Pointers
and All-Steel Tools” comes, will offer suggestions on tools, and
give his ideas on using them, they will put this information into
such form, they state, that they, can give it to anyone who
will write for it. A free interchange of ideas will help to make
better mechanics; this means better wages. ** All-Steel Tools,”
is our motto, to quote exactly, Whenever advisable, we harden
our all-steel tools; in fact, no expense or care will be spared to
keep our tools where they are now—at the {ront.

aan s fallible, and if through any oversigiit an mmperfect
tool should leave our factory, we will consider it a favor if the
mechanic receiving it will return it to us, that we may make
geod the error. During the last year, where there has becen
chance for improvement, every tool and rifle manufactured by
us has been remodeled; some have been discontinued. Every-
thing now made by us is modern in every particular. We be-
licve that our efforts in the course we are pursuing wiil be ap-
preciated.  We wish to work in closer sympathy with the me-
chanics, so they will feel there is onc tool-making company that
has their welfare in mind. This book is the only one from which
tcols should be ordered.

Chas. P. Fay, so well known as an inventor and designer
of calipers, dividers and fine tools, has acquired the interest of
his late father in the J. Stevens Arms & Tool Co., where he
learned his trade and brought out his first calipers and dividers.
The tool department 1s under his supervision. The Fay Ideal
and Leader Calipers and Dividers are his latest patents in this
linc, while there are also ready, or in process of construction.
scveral new tools which will fill long felt wants of mechanics.
A few extracts from this little book, which will be sent free on
reccipt of a postcard to the publishers, arc here given:

DEPRECIATION OF FIRST COST OF MACHINERY A YEAR.

Depreciation.  Wear and Tear. Total.
Eugines ....... 3percent. 3 percent 6 percent.
Boilers ........ 7percent, 3 percent. 10 per cent.
Machines ...... 5percent. 3 percent. 8 percent.
Gearing, ctc.... 3 percent. 2% per cent. g¥%per cent.
Bands & belts. 45 percent. 45 per cent.

To Soiten Cast Iron for Drilling.—Hecat to a cherry-red,
having it lic level in the fire. Then with tongs, put on a picce
of brimstone, a little less in size than the hole is to be. This
softens the iron entirely through. Let it lic in the fire until
slightly cooled, when it is ready to drill.

To harden small tools or articles that are likely to warp in
hardening, heat very carefully, and insert in a raw potato, then
draw the temper as usual. A bar of hard soap is also gou
but will not make the tool as hard as the potato will. In laying
out work on planed surfaces of steel or iron use blue vitriol and
water on the surface. This will copper-over the surface nicely,
so that all lines will show plainly. If on oily surfaces,add a little
oil of vitriol; this will cat the oil off and leave a nicely coppered
surface.
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RULES FOR CALCULATING SPEED.

The diameter of driven given to find its number of revolu-
tions.

Rule.—~Multiply the didmeter of the driver by its number of
revolutions and divide the product by the diameter of the
driven. The quotient will be the number of revolutions of the
driven.

The diameter and revolutions of the driver being given to
find the diameter of the driven that shall make any number of
revolutions.

Rule.—Multiply the diameter of the driver by its number
of revolutions and divide the product by the number of required
revolutions of the driven. The quotient will be its diameter.

To ascertain the size of pulleys for given speeds.

Rule.~—Multiply all the diameters of the drivers together and
all the diameters of driven together; divide the drivers by the
driven. Multiply the answer by the known revolutions of main
shaft.

REFRIGERATION.

The Carbonic Anhydride Refrigerating machines, made
by J. and E. Hall under their patenis, consist of the
fullowing three parts: 1. The compressor (the only
moving part), in which the gas drawn from the evaporator
is compressed. 2. The condenser, consisting of coils, in which
the compressed warm gas is cooled and liquefied by the action
oi cooling water. 3. The evaporator, consisting of coils, 1
which the liquid carbonic anhydride evaporates, producing any
degree of temperature that may be required down to 8o degrees
bclow  ifreczing point. The charge of carbonic anhydride
originally put into the machine is used over and over again,
gcing progressively through the processes of compression,
condensation, and evaporation. Thus a small quantity only is
required to be added from time to time to replace any small
losses, and for this purpose Carbonic Anhydride is sent in
steel cylinders to any part of the world. The cost of the ma-
terial is only a few pence per pound. The quantity required
for « complete charge is very small, the cost of a charge for a
24-ton ice plant being only about $35. Carbonic Anhydride 1s
stated by the manufacturers to be a non-poisonous gas.

The compressors for the large machines are bored out of
solid steel forgings, to secure strength and soundness of the
material, and to provide a perfect bore in which may work the

Regqulating g Valve

cup leathers with which the pistons are provided. Compressors
of smaller machines are cast in a special bronze, which secures
the two essentials of soundness and hardness. The gland is
niade gas-tight by means of two cupped leathers on the com-
pressor-rod.  Glycerine is forced into the space between these
leathers at a pressure superior to the greatest pressure in the
compressor, so that whatever leakage takes place at the gland
is a leakage of glycerine either into the compressor or out into
the atmosphere, and not a leakage of gas. What little leakage
of glycerine takes place into the compressor is advantageous,
inasmuch as it in the first place lubricates the compressor,

and in the second place it fills up all clearances, thereby in-
creasing the efficiency of the compressor. In order to replace

the glycerine which leaks out of the glycerine lubricator, there
is a small hand hydraulic pump, a few strokes of which are re-
quired to be made every four or five hours, as may be indicated
by the position of the glycerine piston-rod.

VERTICAL MARINE TYPE OF J. & E. HALL'S PATENT CARBONIC
ANHYDRIDE REFRIGERATING MACHINES.

The condenser consists of coils of wrought-iron hydraulic
pipe, usually of 13-10-in. bore, which are either piaced in a
tank and surrounded by water, or are arranged so that water
trickies over them, forming the well-known atmospheric con-
denser. These coils are welded together into such lengn as to
avoid altogether any joints inside the tank, where they would
be inaccessible. The welding of these pipes is all done by the
clectrical method, which gives very reliable results. The con-
denser has, the makers state, one very important advantage of
Carbonic Anhydride nwachives as is apparent, for as Carbonic
Anhydride has no chemical action on copper, in the numerous
cases where sea-water only is available for condensing pur-
poses, that metal is used in the construction of the coils. The
evaporator also consists ‘of nests of wrought-iron hydraulic
pipes welded up into long lengths, inside which the carbonic
anhydride evaporates. The heat required for evaporation is
usually obtained either from brine surrounding the pipes, as
in cases where brine is used as.the cooling medium, or else
from air surrounding the pipes, as in cases where air is re-
quired to be cooled direct. Between the condenser and
evaporator there is a regulating valve for adjusting the quantity
of the liquid carbonic anhydride passing from the condenser.

As a refrigerating agent, liquefied carbonic acid is claimed
to be second to none. Under atmospheric pressure it evap-
orates from the solid state at the particularly low temperature
of 120 degs. F. below zero, or 152 degs. below the freezing
point of water. In the refrigerating machine, however, it is
caused to evaporate at only a few degrees below the tempera-
ture of the material which it is proposed to cool, the principle
of the machine being exactly the same as that of machines using
anhydrous ammonia on the compression system—viz., as water
beils at 212 degs. F. under atmospheric pressure, and about
250 degs. F. at, say, 15 lbs. pressure, fire being usually
the source of heat, so liquid carbonic acid boils at 30 degs. F.
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at 35 atmospheres’ pressure, and thus permits cold water to be
the source from which the necessary heat to boil it is absorbed,
enactly in the same manner as the heat of the fire is absorbed
in boiling water. The compressor draws the gas fromn the
evaporator and compresses it to the liquefying pressure, which
is controlled within certain limits by the temperature of the
cooling water. The heat due to compression is absorbed by
the cooling water in the condenser, the gas circulating within
the condenser coils and becoming liquefied by the time it
reachies the lower extremity of these coils.

By regulating the pressure in the evaporator, the liyuid is
cansed to boil throughout the coils of the cvaporator, which act
in the same manner as the heating surface in a steam Dboiler,
and the temperature or boiling point of the liquid carbonic
acid adjusts itself to that of the srurce of heat which is causing
it (6 boil, whether it be water at 70 degs. to be reduced to 4o
degs., or brine to be maintained at 10 degs. F. or—10

degs. F. The surfaces of the evaporator coils are so propor- :

tioned that all the liquid which enters at the lower end of the

pile ring made out of hammered iron will last to drive 75 oak
piles and at least 300 cedar piles. The rings made out of best
bar iron usually last to drive 50 oak piles and 200 cedar piles;
in fact, one of your committee had 5o pile rings made out of
old car axles four years ago, and since that ime has dnven 230
oak piles and 6,000 cedar piles without any renewal of pile
rings. A pile driver should carry on the tool car 6o pile rings,
10 pile rings 15—30—14 inch., 10—13% mch and 10—13 inch.
in diameter. The 14-:nch dmmctcr are the ones most used, 14+
inch being the width of caps used by most roads. It 1s not
nceessary to have the pile head larger in diameter than the cap
is wide.

Second. In fitting the pile ring, the pile should be ncatly
sawed off square, the pile should be mweatly chamfered down at
least 5 inches from the end, so the ring will just catch on aad
let the pile hammer do the rest. This is a little hard on rings,
but in this way you are sure to get a good fit of the ring and
the pile head is best protected.

The face of the pile hammer should be concaved to the

. HORIZONTAL DUPLEX TYFE OF ). & E. HALL'S PATENT CARBONIC ANHYDRIDE REFRIGERATING MACHINES.

coil is evaporated by the time it rcaches the top end, and thus
the maximum cfficiency is obtained. The comprcssor then
draws in only gas, and compresses it up again to the pressure
necessary to liquefy it, and delivers it warm to the condensing
coils to continue the cycle of operation. These machines are
extensively used on board ship, in cold storage warehouses,
breweries, ice factories, ctc., not only in Great Britain but
throughout the British colonies and the world generally.

THE ASSOCIATION OF RAILWAY SUPERINTENDENTS
OF BRIDGES AND BUILDINGS.

The cighth annual convention of the Association of Railway
Sujcrintendents of Bridges and Buildings was held at Rich-
mond, Va., from October 18 to 20, 1898 The programme in-
cluded many features of amusement and pleasure besides the
reports of the various committees.

The committee on the subject, ** Pile Rings and Method of
Protecting Pile Hceads in Driving,” presented the following
report:  First. We find that the best way to protect the pile
head is 1o usc a 1x3-inch ring, made out of the best iron that
can be obtained at the place where used. We reccommend,
where a railroad company have a steam hammer in its shops,
that they make their pile rings out of hammercd iron from old
car axles. The cost of a 1x3—I4-inch diamcter ring is $1.75,
whiie the same size ring made out of best bar iron.costs $2. A

depth of 1% inches in the centre, and run out to nothing 2
inches from outside of the hammer; this will drive the fibre of
the wood down slightly over the edge of the nng and make 2
neat fit of the hammer, and if the piles are kept exactly under
the hammer, there is very little danger in fractuning the pile.
The best weight of a pile hammer is 3,300 pounds. The height
of the blow should not cxceed' 12 feet in driving cedar piles,
or 20 fect in driving oak piles. It will be found that short,
quick blows will drive the pile as quick as long blows, and are
less liable to injure the pile. The pile should be neatly prepared
before driving it; the knots shoula be neatly trimmed off, and
the pile sharpened to a 4-inch scuaare point for hard driving, the
point to be made as near straight with the pile as possible.
Piles shiould never be over-driven. When 2 pile does not go
over 1 inch at a fall of 10 feet with 2 3,300-pound hammer, the
blow should be shortened to 6 .cct, and the pile carcfully driven
until it stops going or does no. ¥ over Y%-inch at ablow. The
driving of piles for railway traffic, and for all kinds of structures,
requires a great amount of judgment to do good work.

The report of the Committee on the carc of iron bridges
after crection, including the best method of protecting them from
sal. water drippings from.refrigerator cars, stated that the suc-
cessful maintenance of a bridge will depend upon the character
of the bridge .to be .maintaincd—a bridge which .has .been
preperly designed requiring less attention than onc which has
been bungled. By “less attention ” it is not to .be inferred that



neglect is meant.  1f the bridge was first class w the first place,
and by * first-class ”* is meant one which has been designed by an
wogineer thoroughly tanuliar with tlus class ot work, the ma-
terial of winch s 01 the best quahty obtamable, and an assur-

ance of that qualiy bung evidenced by tests and ispection, |

the shop work on which has been done in a shop thoroughly
cquipped to do good work and a competent inspucior being
present to see that this work is done, and finally one that has
been erected without abuse, and left in  perfect condition,

without a loose nut or rivet and winch after having been

thoroughly cleaned of all dirt and loose scale, has been pamnted
with at least three coats of the best paint obtainable, then the
proper care of this bridge means merely to keep it 1n as good
condition as it was the day it was put up. This scems simple
cnough on its face, but unforiunately titose who have charge
of the maintenance of the bridge are so relieved after they get
possession of a first-class structure, that they turn their atten-
tion mainly to other bridges and are inclined to allow the new
onc to take care of itseht without any special attention for a
number of years. Even the inspector whose duty it is to go
from bridge to bridge regularly passes over this new structure
with the thought, it was just put up a short time ago and
there can be nothing the matter with it;” in fact the new bridges
are too often almost neglecied on account of the attention which
must be given to those which are bad. The care of new plate
girder bridges of modern design involves less actual labor than
any other class of bridge work, but there are many plate girders
which are of defective construction carrying trains to-day.
Their webs may be Y%-inch thick, rolled in short lengths and
spliced together by an insufficient number of rivets and not
sufliciently stiffened against buckling. Their flanges may be
composed of light flange angles to which are riveted heavy cover
plates, and the transferring of the strain of the flange angles
through the webs is done by rivets made $4-inch in diameter
and spaced at such a distance apart as to subject them to the
danger of shearing off. The care of such a bridge is a scrious
question, as there is no good way to strengthen it. It shonld
be trestled and renewed as soon as possible. In the above but
little has been said concerning the painting of a bridge. The
kind of paint to be used is a matter which many engincers are
not fully agreed upon, and has been a subject oi discussion at
previous meetings of this society. The commitice therefore
censider that they are not called upon to enter into this ques-
tion further than to say that no matter what kind of paint is
used, no matter what is paid for this paint, and no matter how
well the paint is applied to the surface, if that surface has not
been thoroughly cleaned of all rust, scale, dirt, and grease br
fere the paint is applied, it will not give satisfaction. The
question of best method of protecting bridges from injury bv
salt water drippings is onc¢ upon which little can be said. Th
this dripping is very injurious to metal none will question
except perhaps the owners of refrigerator cars.  Some little in-
terest is being taken in this subject by the officials in charge o
track and bridges, but little or none by thosc in charge of the
transportation departments, and while the remedy should be
applied to the cars instcad of the bridges, there will undoubtedly
be opposition to this method by the car owners, who will
probably be very slow to provide their cars with the necessary
prctection unless forced to do so by the railroad companies
united action, Voluminous reports accompanied by diagrams
were also presented on the cost and manner of putting in pipe
culverts, on round housc smoke jacks and ventilation on heat
floors for shops and round houscs.

LITERARY NOTES.

Soft Coal Burning is 2 most interesting discussion of the
subject of boiler sctting and construction, and the bencfits of
carcful firing. The author is C. M. Higginson, and it has aircady
rcached its fiith cdition. There are twenty pages of closely
printed matter, all of which is of value to the stcam producer.

Mecchanical Drait for Steam Boilers, by Walter B. Snow.
being an abstract of a lecture before Sibley College, Corncll
University, has been reprinted from The Sibley Journal of
Engincering, and we have been favored by the author with a copy.
We will return to the subject at a later date when we can
devote more space to it.

We have recaved the Engineers’ Year Book, published by
the Society of Engineers of the University of Muesuta, which
comprises about one hundred pages and contans @ number uf
instructive articles, among which one of the must mstrucuve 1
that of the Reclamation of Wet Land, by W. R, Hoag, C.E.

Printers’ Ink, New York, has gotten out a 70 page pam-
phlet neatly bound in rough green paper, which sets forth the
great merits of this famous advertising weekly.  The outside
cover bears in red letters the statement: * American advertising
is the best in the whole world, and Printers’ Ink made it what
it is.”

The Whiting Foundry Equpment Co., Hainey, Ill, U.S,
has sent us a copy of the sezond edition of their general cata-
logue. The firm also issues special catalogues of cranes, cupolas,
air hoists, Avery holding machines, etc.

We have on our table a copy of Shop Pointers and “All-
Steel” ‘Tools, which is a neat and comprehensive cataloguc,
published by the J. Stevens Arms & Tool Co., Chicopee Falls,
Mass,, U.S.

The Ores of Nova Scotia, by E. Gilpin, jr., is a description
of the gold, lead and copper deposits of Nova Scotia; it has not
been written from a technical or scientific point of view, but in-
tended to convey in a practical manner a fair idea of their extent,
value and adzptability for profitable mining. The lecad and
coprer deposits of Nova Scotia are as yet undeveloped, although
they are wide spread and promising. The gold deposits, alluring
from their display of free gold, have received locally much at-
tention. This attention, as may be gathered from his brief remarks,
has not been for many ycars of an encouraging nature, as it was
an affection of the hope of immediate returns, and not an en-
decavor to reduce gold mining to its truc position, a commercial
enterprise,  Until a few ykars ago the local capitalist wanted
scmcthing rich, a fortune without labor, extracted from a golden
bunch of quartz or from the pocket of an innocent investor.
Now, however, the fact is recognized that gold mining is a busi-
ness, not necessarily a roscate speculation; and veins and
deposits are being profitably worked, on business principles.
which, a few years ago, would have been spurned. Since this
principle has been accepted it is safe to say that the gold inter-
csts of the Province, Mr. Gilpin states, have an assured future.

A copy of the Entropy-Temperature Analysis of Steam
Engine Efficiencies, with a blank diagram arranged for casy
application to any concrete case, prepared by Sidney E. Reeve,
M.E., adjunct professor of steam engineering at the Wor-
cester Polytechnic Institute, has reached us. The original dis-
coverer of the entropy method to steam engine analysis was
Prof. \illard Gibbs, of Yale University. Since then many
engineers of prominence have subscribed to and used the
mcthod. The inmediate progenitor of this present form of dia-
gram was a similar one projected by Proifessor Boulvin, of
Ghent University, a description of which will be found in Engi-
neering (London) for January 3, 1896. This diagram not ap-
pearing to the author to be cither convenient or exact for gen-
eral use, it was modificd by him to the form herein offered to
the profession for adoption or criticism. The nomenclature and
notation is in accordance with Profcssor Ewing's “ Steam
Engine and Other Heat Engines.”

The Practical Tool Maker and Designer is a treatise upon
the designing of tools and fixtures for machine tools and metal
working machinery. It comprises modern examples of ma-
chines with fundamental designs for tools for the actual pro-
duction of the work; together with special reference to a set of
tools for machining the various parts of a bicycle. The
awthor is Herbert S. Wilson, M.E. There are 189 illustrations,
and the publishers are Henry Carey Baird & Co., Philadelphia.

The Department of Colonization and Mines of the Province
of Qucbec has issued a special report by J. Obalski, mining
cugineer for the govermment, on the gold deposits of the
pravimce. It is cntitled. “ Or dans la Province de Qucbec,
Canada,” and comprises some hundred pages of valuable statis-
tics and general information.

W. A. Morchouse & Co., publishers of The Sherbrooke
Examiner, deserve great credit for the artistic style in which
they have produced ‘‘ Sherbrooke Illustrated,” a handsomcly
illustrated history and description of the enterprising capital of
the Eastern Townships. The book contains over 100 pages,
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and more than that number of half-tonc cngravings of the pub
lic buildings, colleges, schools, churches and other nsututions
of the city, with portraits of leading citizens and samples of the
picturesque scenery of the Magog river, which gives to Sher-
brcoke so much of its beauty as well as its great commercial
advantageg in water power.

A DEPARTURE IN FOUNDRY PRACTICE.

This recent invention of Thos. Doherty, Sarnia, Ont., con-
sists cssentially of a cupola and pneumatic converter combined
in one. An ordinary cupola is divided by refractory fire bricks
so arranged as to form a double bottom or partition above
where the pig and scrap iron is charged in the usual manner.
as shown in cut. The metal, as it becomes melted, falls down
through an opening into the converter chamber where it ac-
cumulates and forms what is known as a bath, upon which

[

strel machinery castings at a low price. ‘The difficulty hereto-
fore, in the genera, adoption of stecl castings, has been the extra
cost. The process it being generally patentedd on this continent
and in Europe.

CANADIAN S24ETY OF CIVIL ENGINEERS.

The first meeting of thic society for the winter season was
held at the socicty’'s rooms, Montrcal, on Thursday evening,
13th October, P, W. St. George in the chair. There was a very
large attendance, and the fortnightly meetings give promise of
being very interesting.

After routine matters had been disposed of the secretary
announced that a book had been opened in which to record the
names of members secking employment, it being the desire of
members genierally to assist those temporarily out of employ-
ment by giving them information of firms who might need

i
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PAT.CUPALO
CONVERTER

A DepARTURE 1N FOUNDRY [’RACTICE.

compressed air is applied, and it is claimed by the inventor.
converts the molten metal into any quality of steel desired, by
the operation of a valve in the blast pipe. The reaction pro-
duced is similar to that of all the other pncumatic processes and
produces intense heat, burning out the silicon and carbon and
carrying off the slag automatically through the opening at the
side as shown. In other words the raw material is charged in
above, melted, converted into steel and tapped out below by one
operation. This process js more cspecially adapted to making

their services. Several applications for membership in the
socicty were recorded.

The following donations to the library were received:
“ Modern Mecthods of Sewage Disposal,” from C. A. Biggar;
“ Surveying Instruments” and “ Matheratical  Drawing In-
struments,” from W. Ford Stanley; Report of the Hydraulic
Engincer of Queensiand on the Queensland Water Supply for
1807, from J. B. Henderson: “ American Cements.” from
Uriah Cummings, of Akron, Ohio; * Centrifugal Pumps. Tur-
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bines and Water Motors,” from E. J. Boswell; photographs and
pictures frém J. W, Heckman, and a box containing about 100
velumes from John Kennedy.

The paper of the evening was by Prof. Jolin T. Nicholson,
of McGill University, on “Riveted Joints,” which was not con-
cluded, but is to be taken up again at the next mecting.

DR, JAMES WALLACE WALKER.

Dr. James Wallace Walker, M.A,, Ph.D., the professor
chosen for the new McDonald chair of organic chemistry in Me-
Gill University, Montreal, comes to McGill with a most bril-
liant record from the greatest teaching universities in England
and on the continent of Europe. Prof. Walker is strongly
rccommended by Dr. Welhelm Ostwald, Ph.D., professor
of Physical Chemistry in the University of Leipsic, one of the
greatest of the world's great chemists.  Dr. Walker was educated
at the University of St. Andrews, Scotland, taking M.A. in 1880,
as was stated in last issuc of The Canadian Engincer, and after
a short time spent in teaching mathematics at St. Andrews, he
was appointed lectare assistant in chemistry at that university.
In 1892 he entered the University of Leipsic and was shortly
afterwards elected to onc of the 18351 Exhibition Scholarships,
helding it for three years. and received the degree of Ph. D. in
1%96. In 1396 he was appointed lecturer in organic chemistry
under Proiessor Ramsay, in University College, Londoun, and
was in 1897 also appointed examiner in chemistry for the Arts,
Science and Medical degrees at the University of St. Andrews.

o _ s

R. B. OWENS, E.E.

R. B. Owens, E. E., who has just becn appointed to the W.
C. McDonald professorship Electric Engincering at McGill
University, is a native of Maryland, U. S., where his family has
lived for gencrations, and where its members have held high
pusitions of public trust. He was educated in Johns-Hopkins
and Columbia Universitics, obtaining the degree of E.E. at the
latter. Prof. Owens resigned the charge of the Electrical and
Steam Engincering Departments of Nebraska University to
accept his present position at McGill. Among his most recent

successes is the planning of the new engineering building for
Nebraska University, which has been opened this month. At
the Columbian Exhibition in Chicago Prof. Owens was a mem-
ber of the jury in the department of electricity and chairman of
the Electrical Commiittee, and as we stated in last issuc of The
Canadian Engincer was director of the Burcaus of Electricity
and Machinery at the Trans-Mississippi Exposition at Omaha.
He is a member of the Western Society of Engincers, the
American Socicty of Mcchanical Engincers. and the Council of
the Society for the Promotion of Engincering Education, and
vice-president of the American Institute of clectrical engincers.

ERNEST RUTHERFORD, B.A., M.A,, B.SC., OF
TRINITY COLLECGE, CAMBRIDGE.

Ernest Rutherford, B.A., M.A., B.Sc., the professor of
physics in McGill University, comes from Trinity College, Cam-
bridge, and brings with him eulogistic testimonials from the
faculty there, including a flattering recommendation from Dr.
J. J. Thomson, M.A., Sc.D,, F.R.S,, professor of physics in Cam-
bridge University. Prof. Rutherford, although alrcady cminent
in his profession, is a young man, having taken his first degree
oi Rachelor of Arts in the University of New Zealand in 1892,
as we stated somewhat more fully in the October number of
The Canadian Enginecr, when we mentioned a few of the sub-
jects in which Mr. Rutherford has made special research. He
was made Master of Arts in the next year and Bachelor of
Science in the year following at the same university. Coming
to England he entered Trinity College, Cambridge. where he
obtained the degree of Bachelor of Arts.

E. . COKER, B Sc E.

E. G. Coker was born in 1869, in Wolverton, and in 1383 en-
tered the engincering shops of the London & Northwestern Ry,
England, as a pupil, and served two years in the fitting, turning
erecting and pattern makers’ shops, and afterwards speat two
years in the drawing office engaged in the design of railway
plant and machinery. In 1887 he entcred as a student of engi-

.
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necring at the Royal Collicge of Science, London, spending
three years in the various laboratories of the college, passing
out with a first-class associateship in mathematics and engi-
neering.  During period of training at Royal College of Science
he gained the senior Whitworth exhibition for the year 1389,
and in the next year the sccond Whitworth scholarship for
proficiency in enginccring scicnce, these scholarships being
open to all British subjects, After a short period in the works
Mr. Coker cntered the civil engincering course at Edinburgh
University, being principally engaged in rescarch work,
passing out with the degree of Bachelor of Science in Engi-
neering.  After a year spent in cngincering work he entered
Pcterhouse, Cambridge, and became a candidate for the Engi-
necering Tripos, in both parts of which he was placed in first
class, with special distinction being awarded in the subjects of
“ Theory of Structures and Strength of Materials " and “ Heat
Engines and Dynamics of Machines,” being the only candidate
who has up to now obtained these distinctions. During college
vacations he spent the summer months in various works gain-
ing experience in testing materials, constructive work and the
like. Mr. Coker was elected (1895) a scholar of Peterhouse, and
recently (1897) clected a member of the Institute of Mechaunical
Engineers. He has written papers on “ The Tensional Strength
of Solid and Hollow Shafting,” and “On the Endurance of
Steel Bars Subjected to Repetitions of Tensional Stress,” pub-
lished in the Proceedings of the Institute of Civil Engineers.
He has devoted much attention to the design of instruments
for measuring tensional strains, the results of which were em-
bodied in a paper read before the Bristol mcéeting of the
British Association in Scptember last. Mr. Coker has just
resigned the post of assistant examiner of patents in Her
Majesty's patent office, London, to take up the duties of
assistant professor of Civil Engincering at McGill.

FIRES OF THE MONTH.

Oct. oth. Ott'’s tannery, Brantford, Ont.: loss on building.
$2,000; contents, $1,000.——Oct. 13th. A small fire occurred in
the Guelph, Ont,, Linseed Oil Works.——Oct. 15th. Wood-
working factory of Jos. Gosselin, Levis, Que.: loss about
§25,000——Oct. 17th. The Canada Eastern Railway Co.’s
round house at Gibson, N. B.; six locomotives were destroyed.
——Oct. 19th. The Canadian Pacific Railway round house at
Teeswater, Ont.; one locomotive was destroyed.——Oct. 26th.
A. Thiboulot’s carriage shop, Levis, Que.; loss about $15.000.
~——Oct. 26th. W. H. Tighc’s evaporator, Chatham, Ont.:
remaining building destroyed; loss $1,000.—~—Oct. 26th. The
Royal City Planing Mill Co.’s mill known as Hastings mill,
Y:mcouycr, B.C.. burned. with damages $200.000, and $33.000
insurance.

THE NATIONAL DRILL CHUCK,

The following claims for the National .Drill Chuck arc
made: 1. That the grip to hold a drill is unecqualed by any
chuck upon the market. 2. The construction is so simple that
any person can put it together in one minute. 3. The situplicity
oi ‘construction and arrangement of parts causes the least wear,
making it the most durable. 4. It is the only chuck-ever made
that all parts are exposed to view, sq thntgny irrcgularity can

be seen at once. §. It can be thoroughly cleaned in onc-fourth
the time of any other chuck. 6. All unnecessary material is re-
moved, leaving the strength where required, and making it
from one-third to one-half lighter than any other chuck made.
7. The only chuck that is casily cleaned, being so open that the
dirt will not stay in, and can be blown or brushed out without
removing the parts. 8. A chuck that is perfectly balanced and
made in all sizes—large and small. 9. The only chuck that is
strong and powerful, equally adapted for cither light, swift or
heavy work. 10. The only chuck made that is adapted for
heavy work having tapering body, with jaws projecting, so
when using small drills, it will not cast a shadow or interfere in
sceing your work. 11. The only chuck made that by being per-
fcetly balanced, and small at lower end, will do the work of two
other chucks, thereby saving the cxpense of one. 12, The

_ casicst chuck to repair, e lcast liable to get out of order,

wmaking it the cheapest to buy. 13. The only chuck made with
an unfinished body for blacksmithing and carriage work, mak-
ing it stronger, cheaper and equally effective for use. The
National Drill Chuck is made with finished and unfinished
badies, the inside workings of both being the same. Tice body
of the finished is polished, while that of the unfinished is left with
a black, smooth surface as forged. It is made in seven sizes in
capacitics ranging from o to 2 inch. Further information can
be obtained from Aikenhead Hardware Co., Toronto.

MEYAL IMPORTS FROM GREAT BRITAIN.
The following are the sterling values of the imports of inferes
to the metal trades from Great Britain during September and the
nine months ending September, 1897, 1898 :—

Nine month i
Month ot September, Sc})lemgc;:.ndmg
[PUISRERGS v Shiny

AA——-\
1897. 1898, 1897, 1898.

Hardware ........ coeeiiaai £7,04T £3.453 £50672  £20,003
Cutlery coveviveieiiiiennnass . 3.847 . 40,251
Pig iron .civiiiiiiiiiinnens 1.240 273 5.208 8,405
Bar, etc. ciiiiiiiiiiiiiienens 977 74% 7.572 8,300
Railroad ........... cesesene 171 2,147 38.893 25,154
Hgops, sheets,etc. vovvvensne . 13,792 8,169 55954 44,811
Galvanized sheets ..... sevesss 7346 3.445 35547  44.252
Tin plates.. ccoceevieiananens. 30,073 5.667 132840 104,039
Cast, wrought, etc., iron ..... . 3887 4,041 25957 24,457
Old (for re-manufacture) ...... 1,937 . 5,191 3,754
Steel ..viiiiiiiieiiiieneiann. 6,258 4.282 41,061 39,734
Lead ccivevvncecnncnnnecieres 5170 4,339 19,062 24,665
Tin, unwrought ......c..oo0. 2,403 537 13814 13,680
Alkali.ooovennnnnens [ 5,508 4,210 26,082 32,035
Cement covvenninennenen vovee 3957 2,934 15,61x 17,927

WHO INTRODUCED THE EXPANSICGN CYLINDERS.
Fditor CANADIAN ENGINEER.
Sir,—Touching the discussion that has been going on in
The Scientific American and American Machinist as to who

was the inventor of the second and third expansion cylinders”

in stcam cngines, Robt. W. Rule, Aylmer, Ont., adds a valu-
able statement. He says that in 1848 he was called out at St~
Jehn, N.B., to repair a boat called the *“ Reindeer,” which ran
between St. John and Fredericton. This steamer was fitted
with a sccond expansion cylinder of the Wolff patent. Mr.
Rule is a trustworthy machinist, and his statements could casily
be verified at St. John. The old gentleman has many remin-
iscences of the famous Boulton & Watt “ Soho " works near

Birmingham, England, where he served his apprenticeship,
1840-6.

CORRECTION.

——

In presenting in our last issue a synopsis of the paper
“ Remarks- on the Systems of Refuse Disposal in Various

Europcan Cities,” read by Thos. Macfarlane, chicf analyst for* -

the Dominion Government. before the American. Public Health
Association, a typographical cerror was made in describing -the
system in usc in Brerien, Germany, which is that of using
“ Moss-Littcr ” as a deodorizer. This is also used.in a hotdl
-at-Caledonia. Springs, Ont., which. Mr.. Macfaclane mentions..

-
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J ndustrial |\|otes.

J. H. Allan, Milton, Ont,, is to establish a creamery in
Carleton Place, Ont.

The St. Thomas, Ont., Brass Company has equipped a
fecundry at a cost of $10,000.

Lindsay, Ont., 1s lending $20,000 to Sylvester Bros., foundry-
men, to cxtend their business.

Clark Bros., Torouto, have the contract for building the
Normal School, London, Ont.

An iron bridge has been erected at Glendale, C. B., by R.
Musgrave & Son, North Sydney.

The Geo. White & Sons Co., Ltd.,, London, Ont., is build-
ing a new boiler shop, 70x70 f{eet.

The Guelph Paving Co. will get a contract from Brockville,
Ont., for about $60,000 of pavement,

The capital of the Page Wire Fence Co., of Ontario, Ltd.,
has been increased from $40,000 to $100,000.

Ker & Harcourt, spuol and bobbin manufacturers, have

removed their plant from \Walkerton to Parry Sound, Ont.
Wm. Willoughby, brick and tile manufacturer, Carleton Place.
Ont., is closing up business, and will dispose of his plant.

It is proposcd to establish a match factory in Winnipeg,
for which the city council is asked to give a bonus of $15,000.

Krug Bros. & Co., Chesley, Ont, have ordered an & h.p.
boiler and engine from the Robb Engineering Co., Amherst,N.S.

Brantford, Ont., has granted the Chalcraft Screw Co. and
the Nott Bicycle Company exemption from taxation for ten
Nears.

Willis Chipman, C. E., has reported that necessary im-
provements to the Sherbrooke, Que, waterworks will cost
about $62,000.

Arthur Hilyard and Jules Spiro, New York, are negotiat-
ing with pcople in St. John, N. B, for the ercction of a pulp
mill at Navy Island.

Waterloo, Ont., will submit a2 bylaw to be voted on Nou.
21st to raisc $30,000 for the purchase of the waterworks and to
complete the system.

Bannerman & Findlater, boiler makers, Ottawa, have just
shipped two 8 h.p. boilers to the mills of McLaurin & McLaren
at Fast Templeton, Que.

H. Sewrey, G. H. Sewrey and W. Johnson are building a
foundry in Barric, Ont. It will be a one-story frame building,
120 feet loug and 36 feet wide.

Thurso, Que., has decided to have a waterworks system.
The Stadacona Power Co., Montreal, has the contract for 1n-
stalling it. The price is $14,000.

The Guelph, Oat., Linseed Qil Co. is now in operation and
is producing raw and boiled oil from Canadan flax seed. Four-
tcen men are employed at present.

The town of Dundas, Ort., is applying to the Legislature for
pewer to grant to John Bertram & Sons, the famous machine
tool builders, a bonus of $12,000.

Berlin, Ont., took posscssion of the waterworks on Oct.
8th, which have hitherto been operated by a company. The
price paid by the town was $102,000.

E. G. Barrow, city engincer, Hamilton, Ont., proposes a
new 30-inch main from the Beach pumping station to the city
at a cost of between $161,152 and $181,815.

H. McLean, of Calgary, in company with Wanless & Car-
sons, has purchascd the Calgary flouring mill, from the Mani-
toba Grain Co.. and will refit it with new machinery.

The Granby, Que.. Iron Works, owned by G. F. Paync.
and comprising foundry. iron works and machine shops, have
been disposed of to S. S. Dabble, Sandy Hill, N.Y.

The new drill-shed at Kingston, Ont., will be of stone, 210
by 115 feet, and will be erected in the old Artillery Park. Work
will be begun on it at once. The cost will be $15.000.

W. G. Nott, J. T. Ham and J. H. Ham, M. A, Nott and C.
W. Hoffmann. Brantford, Ont., have received an Ontario
charter as The W. G. Nott Bicycle Company of Brantford, Ltd.

The statement of the affaics of the British Columbia Iron
Works, Vancouver, B.C., published this month, shows losses
of $126,000; the creditors have agreed to accept 50 cents on the
dclar.

The Toronto Terra Cotta Co.'s works on the C.P.R., necar
Milton, Ount., which have been closed for some years, are being
put into working order and will resume operations shortly on a
large scale.

Tenders arc called for a steel arch bridge at the Gorge,
Victoria Arm, B.C, by the chief commissioner of lands and
werks, British Columbia, and will be reccived up to the 3oth
of this month,

The Paris Electro-Plating Co., Paris Station, Ont., has
been compelled by growing business to buld a moulding shop,
32x50 feet, and the company is now prepared to turn out fine
gray iron castings.

The recent disastrous fires in Levis, *Que., have opened the
eyes of the town corporation to the necessity of a proper
waterworks system, and at its last meeting it decided to construct
onc and have it in working order by Oct. 1, 1899.

City Engineer Barrow, of Hamilton, Ont, is collecting
information as to the amount of garbage requiring destruction
in the incinerator which the city health department is about
to build by day labor.

W. H, Frost, proprictor of the Smith’s Falls, Ont., Mal-
leable Iron Works, is asking the town for a $10,000 bonus on
condition of the works being so extended as to employ 50 more
men. Freedom from taxation is also asked.

The ratepayers of Fort William, Ont., have been notified
that the bylaw under which they proposed to borrow $35,000 for
witerworks is of no effect, a5 more than a year has passed since
the bylaw was carried. Another will be submitted.

R. A. Waite, architect, Buffalo, U.S., has been refused ad-
mission as a member by the Association of Architects of the
Province of Quebec on the ground that the provisions of the
constitution of the association did not permit of it.

The Truro, N.S., Hecadlight states that the Londonderry
Iron Co. has sold the pipe plant and machine shop plant, at
Acadia Mines, N. S., to the Pcople’s Heat and Light Co,, of
Hzlifax, and that it will be removed to that place this winter.

A large saw mill is being erected at Lake Temiscouta, Que.,
by James Miller, of St. John, and D. A. Huntley, of Parrs-
boro The mill, which is to begin operations next spring, wilt
have a capacity of about 15,000,000 feet of lumber during the
summer  season.

R. Gray, J. S. Gray, M. Danicls, J. McEwen and M. Camp-
bell, Chatham, Ont., are applying for incorporation as The Wm.
Giay & Sons Company, Ltd., to manufacture all kinds ot vehicles
it.cluding bicycles. Chief place of business, Chatham, Ont.;
capital, $150,000. .

C. B. Frost, F. T. Frost, M.P., C. H. Frost, Maria E. Frost,
and Caroline L. Frost, Smith Falls, have applied for incorpora-
tion as The Frost & Wood Co., Ltd., to carry on the machinery
manufacturing business of Frost & Wood, Smith’s Falls;
capital, $300,000.

The ‘Maritime Svulphitc Fibre Company, Chatham, N. B..
has ordered a 500 h.p. cross compound condensing engine irom
the Robb Engincering Company, Amherst, N. S, to replace
their present 250 h.p. simple engine, and to provide for con-
templated enlargements of their plant.

The cold storage building going up in London, Ont., ut a
cost of $40,000, is being built by Henry Lucas, Toronto, who has
the contract for the brickwork and masonry. Hilliard & Mec-
Kinley, London, will do the carpentering, and the iron work
wa. awarded to the London Foundry Company.

Following is a copy of a letter sent from the Globe File
Mufg. Co., Port Hope, Ont., to the Dodge Mnfg. Co., Toronto,
dated, Oct. 3rd, 1898: “ We arc reminded by your Mr. Hass that
we have not told you how we like the last rope drive. We may
say immense. We put it up as per your plans, started it to run
and it went off so well we have only adjusted one pulley since.
You may refer persons to us when talking rope drives. We
weuld not return to gears again for four times what the four
drives cost us. We feel you have used us well, we wish you
made the ropes too, as we have faith in your ability.”
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The evidence in the arbitration for the ex-appropriation of
the Campbelltown, N.B., waterworks is finished, and the C.urt ad-
journed until November 16th, when the argument will be
heard. Willis Chipman, civil engineer for the town, values the
plant at $51,000, and Jas. Laurin, civil engincer for the com-
pany, at $123,180.

The Model gas and gasolene engine which is being manu-
factured and placed on the market with great success by the
Goldie, McCulloch Co., of Galt, Ont., is a very light, running.
eccnomical and useful engine, and is especially adapted for
small installations.

Pricc Bros, Quebec, have bought ground at Batiscan,
Que., for tht crection of a saw mill, to which will be trans-
ferred their present business at St. Stanislas, The mill will be
cquipped with the latest modern improvements, lighted by
clectricity, and with a capacity of 200,000 logs per scasom.

The contract for laying a 10-inch main for the municipality
of Verdun, Que., has been awarded to Matthew Dineen, con-
tractor, Montreal. The Three Rivers Iron Works Co. is to sup-
ply the cast iron pipes and specials. Work was commenced
on the 10th inst., under superintendence of McConnell & Marion,
civil engincers, Montreal,

C. A. Birge, manager of the Canada Screw Company, Ham-
ilton, Ont., states that he knows nothing concerning the prob-
able sale of the works in this city, beyond the fact that the
directors of the company have becn empowered by the share-
halders to make such disposition of the property as may be to
the best interests of those concerned.

The Diamond Glass Company, Hamilton, Ont,, which
bought out the Toronto Glass Works about two years ago and
transferred the blue-glass works from Hamilton, will remove
also the flint-glass works, better known as the Burlington
Glass Works, to Toronto, where exemption of taxation for its
works has been secured for ten years from Jan. 1st next,

The ‘Terra Nova Boiler and Engine Works, Ltd., St
Jehn's, Nfid,, has been formed, of which Hon. E. R. Bowring is
president; Hon. A. W. Harvey, vice-president, and J. Ander-
son, secretary, with a board of directors consisting of Hon. J.
Baird, J. Browning, W. B. Gricve, W. C. Job. The old busi-
ness in Hoylestown has been taken over and will be greatly
enlarged.

The St. Jolhn, N. B., Suan and other New Brunswick.papers
are discussing with a great deal of vigor the fact that various
bridge contracts have been let without being advertised in the
daily papers, and that changes have been made in the plans
after the contracts were awarded, which materially cheapened
the work. The Sun charges that in some cases those changes
amcunted to 50 per cent of the cost of the work.

The bylaw to make a loan of $30,002 to the Wm. Hamilton
Mnig. Co. has been carried by the ratepayers of Peterborough,
Ont. The company will put up a new building 100 feet wide
by 350 feet long, and 6o fect to the peak of the roof, paralleling
the G. T. R track. A switch from the G. T. R. linc would be
laid through the building. The company is to pay 3% per cent.
for the loan, and to repay it, principal and interest, in 20 ycars.

The Lachine, Que., town council intends to take up the
question of town drainage in a serious manner this coming
winter. This question has been agitated for years, .bat in
view of the large increase in population it presses for solution.
The difficulty in the way seems to be a place or means of dis-
posal, as it is impossible for Lachine to follow the filthy custom
of the continent and pour its sewage int> the river, to
peilute the water supply of Montreal.

The E. B. Eddy Co., of Hull, have just installed what is
probably the largest paper machine in Canada. The frame of the
machine is 153 feet long, and it has thirty 12o0-inch driers. It
is provided with ring éilers and the cylinders are cast holluw
in onc picce by a patent process. The bottom calendar roll
weighs 1,585 Ibs. The machine is driven by a 250 h.p, engine,
and is capaple of producing 20 tons per day of news, manilla or
wrapping paper. )

J. G. Pennycuick, F. W, Barrett, J. O. Buchanan, E. W.
Cox and F. Wyld, Toronto, Ont., arc being incorporated as
The Pennycuaick Glass and Light Corporation of Toronto, Ltd..
to" manufacture prisms, prismatic-glass, prismatic-globes, glass-
conduits for electric wires, glass-tiles for wall dccoration, and

all products and articles relating to and necessary for the trans-
mission and distribution of natural or artificial light; capital.
$40,000; chicf place of business, Toronto.

The eclectric motor carriages being built by the Canadian
Mator Syndicate with the Still system of storage batteries are
preving yery successful.  The carriages weigh, with batteries
complete, only 750 lbs., and on a rccent test the' carriage
ascended the steepest hills in Toronto, with the roads in a very
unfavorable state, there being a great deal of mud. One of the
leading business firms of Toronto has orfdered a delivery van
equipped with the Still batteries. )

Since the advertisement was published calling tenders for
the construction of the Quebec bridge, numerous applications
have been received for information upon which to base tenders.
Some of these come from England, France, Belgium, Canada
and the United States. As it will cost contractors a large sea
to make up a tender and the exhaustive plans that will require
to accompany it, thc number of actual tenderers is likely to fall
very short of the aumber of those secking present information.

The Syracuse Smelting Works, which recently opened a
branch in Montreal for the manufacture of solder and babbit
mctals, have been so successful in extending their Canadian
output, that it has been necessary to ad¢ another furnace to the
works, making three now running. Business continues to be
brisk and the company has just made a shipment of two cars of
babbit metal and solder to Halifax, and two cars to St. John,
N. B. They report their trade increasing all through Canada
and prospects very bright.

Up to Sept. 15t last, the Detroit Lubricator Co., of Detroit,
Mich., had manufactured and sold 400,000 Detroit Sight Feced
Lubricators, and it is continuing at the rate of from 5,000 to
7,000 per month, Lubricator No. 400,000 went to South Africa,
while lubricator No. 390,000, made about a week carlier, went
to Java. Wherever there are steam engines, or any other kind
of engines for that matter, the Detroit lubricators are in evi-
dence, preventing friction, saving fuel, and making the lives of
the engineers, as well as the machinery, run along more casily.

An important judgment was recently given by Judge
Morgan, Toronto. Over a yecar ago the Canada INluminating
Company sold the Victor Light, which the Auer Light Co.
claimed was an infringement on their patents. The Auer Light
Co. started proceedings, and the judgment was given in a test
case in favor of the Auer Light Co., holding that the Victor
light was an infringement, and ordering damages at $2 per light.
His Honor also ordered that the brasswork be delivered to the
plaintiffs.

F. W. Eddy, West Newton, Mass., has bought land in Mar-
garce Harbor, Cape Breton, where he will erect a large saw
mill. The mill will have a 30 h.p. engine and boiler, rotary mill.
shingle machine and a stave machine, consisting of a cylinder
saw, heading rounder and stave joinder. The machinery, whiclt
is being supplied by the Robb Engineering Co., Amherst, N.S.,
will be on the ground and fitted up by the middle of Novem-
ber. This will be, it is said, the most completely equipped saw
mill in Cape Bieton.

The annual !nspection trip of the directors of the Canada
Tron Furnace Company, the Radnor Water Company and the
Shawenegan Water & Power Company, was recently made the
occasion of a pleasant excursion to what is rapidly bacoming
one of the industrial centres of Canada. Among the party were:
Hon. Mr. Marchand, Premier of Quebec; P. H. Griffin, presi-
dent of the Canada Iron Furnace Company; J. G. Smith, A. F.
Gault, T. J. Drummond, W. J. White, E. L. Pease, Dr. W. H.
Drummond, J. N. Greenshiclds, Alex. Pringle, Montreal, and
Mclville Aldred, S. Bagley, Capt. Piorkowski, of the German
army, representative of the famous Krupp gun makers.

There was a large gathering of Ottawa Valley lumbermen
recently at the W. C, Edwards’ & Co., Ltd., mills, Ottawa, to
see the test of the process for conversion of sawdust into com-
mercial products. Prof. Ruttan, McGill University, Montreal,
was also present. The visitors were shown through the build-
ing where the machinery is, and saw at one part wet sawdust
being carried’into the machine proper, coming out in tarry oils,
pyroligneous acid. carbon and gas. The machinc gets its Tuel
from the gas obtained from the sawdust. Anothier process for
the trcatment of sawdust, and the production of ciléium carbide
and the tarry oils, pyroligneous icid, atc., is being paténted.
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The Penberthy Injector Co.,, Detroit, has won its suit
against the Lee-Penberthy Manufacturing Co., restraining the
latter company irom using the name Penberthy on its goods.
Wm. Penberthy, whose patents were bought by the Penberthy
Co., and improved Dby it, insisted upon his name appearing on
the injectors. When he withdrew from the company and
organized the Ler-Penberthy Co., he used his name on the
injectors made by the new company. Al the name had become
well-known as describing the apparatus of the first company it
was claimed as a trade mark of the first company and has so
been allowed by the Court,

The Sarnia Salt Company, Ltd., of which Wm. Lord Moore,
Clucago, 1s president, and \V. J. Hume, Sarnia, secretary, has
applied for permission to increase its capital stock from $20,000
to §100,000. The works of the company have been idle for some
time, but it is intended t0 resume operations on a large scale.
‘This development of the Canadian salt wells is not improbably
connected with the prolubstion of the export of Canadian loygs
to Michigan, says The Sarma Despatch. The Michngan sait
wells use the refuse from the lumber mills as fuel, and when
that is cut off the cost of operating them will be greatly in-
creased, thus affording a matenial advantage 1o the Canadun
wells.

The Rossland Air Supply Co., Ltd,, has been incorporated
in British Columbia, with a capital stock of $200,000, and having
for its subscribers C. K. Milbourne, Nelson, manager of the
Deminion Mining, Development and Agency Company, and of
the Cascade Water Power and Light Company; A. J. McMllan,
Rossland; D. J. Fitzgerald, Trail; W. S. Norman, Rossland
and Spokane, u. ! F. Aug. Ileinze, Butte, U.S. The company
will develop water powers by the use oi compressed air under
what is known as the Taylor hydraulic air compression system,
which has been fully described in former issues oi The Cana-
dian Engincer. The 14-inch air main from the place of develop-
ment to Rossland will cost in the neighborhood of $130,000.

An important change has been made in the course of ice-
tures on " Steam and the Steam Engine” at the Toromo
Technical School. This consists of dividing the subject into two
parts, so that as well as the lectures on " the theory of heat
engines or thermodynamics ™ others will be given of a practical
nature, dealing with ** the indicator, valves and valve motions.
cflicicncy of engines and boilers, gas engines,” cte.  Harris
Elliott, B. A. Sc., who has charge of this course, has had con-
siderable experience in the actual design and construction of
cugines, and it is hoped that in this way it can be made inter-
csting to mechanics and others who are not qualified to take
the theoretical work  The practical lectures commenced Oct.
zist, at 8.30, with adiscussion oi * the indicator and how to
use it.””

The Ontario Government has concluded an agrecment with
an Euglish syndicate by which E. A. Bremner, London, Eng..
haz sccured fiom the Government the right to cut spruce timber
on a reserve along the Sturgeon river.. The tract consists of
75 squarc miles of spruce lands. The company engages 1o spend
a million dollars in buildings and plant, and wili have an oper
ating capital of two and a hali millions. The pulp mull was
formally opened at Sturgmon Falls, Oct. 1st, and the foundation
of the first of six paper mills has been Iaid. The company
usndertakes to cmploy not less than 230 hands. The output will
be 120 1ons per day. The terms of the contract with the Gov-
crament provide that all spruce cut must be manufactured in
Osntario. Wm, G. Finlay, Lawrence, Mass, who has had
cightcen years® expericnce, has been cngaged as working
numnmager.

Fetherstonhaugh & Co., patemt solicitors, of Toronto und
Mecatreal, furnish the following list of patents relating to
machinery or engincering. granted to Canadians in the {ollow-
ing countrics. Any further information may be readily obtained
from them direct: Canadian Patents.—Tanning machinery: J.
1. Smith: automatic car-couplers, P. Hoff and E. Francis;
belt shippers, C. Dawson: wire tightening device, O. Johnson;
spring-cable, tension device, T. S. Wiunan; valves, F. Roy:
frame saws, L. Long: hollow spring wire cable, J. Morlock;
automatic switches, F. W. Ross; rock crusher and pulverizer.
R. B. Scabrock; machine for weaving wire fence, J. Rocheleau:
method of extracting precious metals from pulverized rock or
sand, J. F. Latimer; machinc for washing gold, E. L. Tetrcau

and W. M. Ogden; apparatus for separating ores, minerals, etc.,
W. T. Newman; trolley bases, H. G, Taylor. American Patents.
—Apparatus for mining in frozen ground, S. H. and E. B.
Haycock; chemical engine, T. Down; mechanism for imparting
sticcessive or alternating movements, E. Moore,

J. A, Simmons and the International Sanitary Gas Com-
pany, West Virginia, have begun suit in the United States Court
against L. G. Harris, Toronto, to enforce a contract which they
cluim he refuses to carry out.  Harris is the pateatee of a method
of making gas from garbage. It is alleged in the complaint
that he agreed to sell to Simmons, or 1o a company which he was
to form, all the patents he had obtained or might obtain, for the
sumt of $500,000. He was to receive $1,000 on the signing of
the contract, and $3,000, $24,000, $25,000, $25,000 and $200,000
in one, two, four, five and six months from that date, the balance
to be paid within a year. It was further agreed that when the
company was formed all of the capital”stock was tu be turned
over to Harris as sccurity, and he was to depostt it with the
Maznhattan Trust Company. In casc of default of the payments,
Harris had the right to break the agreement. The company
was formed and the agreement was signed on April 27, 1808.
and since that time it is alleged that Harris has been paid $ro,-
000. When a tender of the stock was made he refused to aceept
it, claiming that the contract was void. The claimants ask that
the Court issue an order compelling him to carry out the terms
of the contract and restraining him from disposing of the
patents.

lectric ?ashes.

Haull, Que., is having cstimates prepared for a municipal
lighting plant.

The Rogers Electric Co., London, Ont, is establishing a
branch in Toronto.

Edward A. Evans succeeds F, 1. Badger as manager of the
Montmorency Eleetric Light and Power Co.

C. Snell and Tremaine have bought the clectric lighting
plant from the Excter Electric Light Co.

The Cataract Power Co. began to supply power for incan-
descent lighting to Hamilton, Ont., Oct. 23rd.

The C.P.R., Montreal, has purchased a two-phasc tnduction
motor from the Canadian General Electnic Company.

The Canadian General Electric Company has sold an clee-
tric plant to the Oxiord Mnig. Co., Oxford, N. S.

The Hamilton, Ont., Radial Electric Railway Co. will ex-
tend its line from Burlington, Ont,, 1o Port Nclson.

Mundciloh & Co., Montreal, have purchased a 200 light
dynamo irom the Canadian General Electric Company.

At a recent meeting of those chiefly interested in the Corn-
wall Street Railway scveral extensions and improvements weve
dccided upon.

Jos. S. Craig has been appointed clectrician to the Toronto
Fire Dcpartment in place of Electrician Gibson, who has re-
signcd from 1liness.

Glace Bay, Cape Breion, is to be lighted by clectricity.
Over Soo lights have been already subseribed for, ud the plant
will be :nstalled this fall.

The Lachine Rapids Hydraulic l.and and Power Co. has
placed another order with the Canadian General Electric Co.
for a three-phase induction motor.

Whitby, Ont., has sat in darkness recently, owing to a dis-
agreement between the town council and the local lighting Com-
pany as to the renewal of a contiact.

The British Columbia Sugar Refinery Co., Vancouver, B.C,,
has purchased from the Canadian General Elcctric Company
onc of its new type 25 k.w. multipolar generators.

V. C. McDonald, Montreal, whose gencrous gifts to Mc-
Gill University have causcd him to be held in honor all over the
Decminion. has made an additional donation of $33.000, to be
spent on the Department of Electricity in raising it to the same
stundard of completeness as the other departments,
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James Donaldson, Bayfield, Ont.,, has disposed of his
clectric light plant and saw mill to N. M. Contine, St. Joscph,
Ont.

Bradford, Ont., has accepted the tender of the Johnston
Elcetrie Co., Toronto, of $1,000, for installing and equipping an
clectric light plant,

The T. Eaton Co., Toronto, has ordered a 50 h.p. automatic
crgine for direct connection to dynamo, from the Robb Engi-
neering Company.

Port Perry, Ont., council has granted Dr. Mallow the right
of erecting telephone poles on certain streets so as to connect
witll Prince Albert, Ont.

J. Robinson & Co., Winnipeg, Man., have purchased a 10
h.p. slow specd 500 volt multipolar motor from the Canadian
General Electric Company.

Jos. Graham, sawmill owner, Grand Valley, Ont,, is burn-
ing his mill refuse to generate electricity to light the town of
Arthur, Ont,, ten miles away.

The Ottawa Street Railway Company will install a large
storage battery plant to compensate for the fluctuation in power
caused by anchor ice in winter.

W. B. Lanigan has retired from the Board of Directors of
the Galt, Preston and Hespeler Street Railway. J. W. Leonard,
superintendent of the C.P.R., succeeds him.

The London Electric Company has just placed an order with
the Canadian General Electric Company for two standard No.
12 125 light multi-circuit Brush arc dynamos.

The Gulline Pnecumatic Collar Co.. Granby, Que., is putting
in a large clectro-plating apparatws, building an addition to the
factory, and increasing the size of the stcam plant,

. Miller, Esq., Glen Miller, Ont,, is installing a new elec-
tric plant for his paper mills, and has purchased a 150 light ma-
chine from the Canadian Gencral Electric Company.

J. C. Wiison & Co., Lachute, Que., have purchased from
the Canadian Gencral Electric Company for the lighting of
their premises, a standard 17% k.. multipolar gencrator.

The Petrolia Topic thinks that the proposed clectric rail-
way from Sarnia to Petrolia would be a big bencfit 1o the tunnel
town, but Pctrolia would be deprived of considerable trade.

G. H. Harper, R. T. Wilson, J. J. Grafton, E. B. Harper
and John Bertram, Dundas, Ont., have been incorporated as
The Dundas Electric Company, Ltd., with a capital of $40,000.

G. T. Simpson, clectrical manufacturer, Harmilton, Ont..
was recently acquitted of a charge of unlawiully obtaining elec
trical energy from the Electrical Power and Manufacturing Co.,
Ltd., Hauiilton.

James Barry of Niagara Falls, Ont., John Ross and john
McRac have been given a contract for work amounting to $300,-
000 on the developiment of clectrical power at Shawenegan Falls
on the St. Maurice. .

The C. O. Dell Electric Company, Anaapolis, N.S., is
doubling the capacity of its plant. E. Lconard & Sons have
shipped them a large Leconard-Ball automatic engine, 120 h.p,
from St. John, N. B.

Some of the influential citizens of Ste. Genevieve and Point
Claire, Que., are considering the uniting of the two parishes by
an clectric road, having for its object enlarged facilitics for com-
munication with Montreal.

A movement is on foot in Ridgetown, Ont., to have an
clectric railway built between that town, Thamesville, Morpcth
and Rondeau Park. Robt. Ferguson, M.P., and W. E. Gundy,
are among thosc chicfly interested.

Prof. Rutherford, McGill University, delivered a most inter-
esting lecture with a practical demonstration, on ** The clectrical
transmission of messages without wires,” before the Applied
Scicnce Society of McGill, recently.

J. A. Jamicson, superintendent C.P.R. clevators, St. John,
N.B., has given an order to the Canadian General Electric Co.
for a 30 k.. generator, together with all the wiring material
required to complete the installation.

R. McCallum, C.E., of the Public Works Dcpartment of
Ontario, has inspected the power works of the Keewatin Power
Co. for the Government. Alex. McQuarrie has been appointed
manager of the works at Rat Portage, Ont.

Application for incorporation will be made to next session
of the Ontario Legislature on behalf of the Toronto Elevated
Railway Co., which wishes to build elevated and surface rail-
waye in Toronto and adjoining mmunicipalitics.

The town council of Port Arthur, Ont,, has made an ar-
rangement for an clectrical and water suppty from the Jenison
power canal, at Kakabeka Falls, which was described briefly
in our last issue. The contract has to be submitted to the
clectors.

The directors of the Victoria Industrial School, Mimico,
Ont., have decided to install an clectric plant for the ighting of
the various buildings, and to carry ouwt this work have pur-
chased a 300 light plant from the Canadian General Electric
Company.

L. Paquette, a2 workman employed at a building in the course
of construction in Montreal, met his death a short time ago in a
peculiar manner. He was working on a dernick, and the boom
touching an clectric wire formed a circuit through his body.
Death was instantancous.

The Canadian General Electric Company has just received
an order from Wm. Cook, St. Catharines, for a standard 60 k.w.
single-phase alternator. It is Mr. Cook’s intention to under-
take the furnishing of light to private consumers in connection
with his present power plant.

The Hull Electric Company, Ottawa, is increasing its gen-
crating plant, and have purchased from the Canadian General
Electric Co., a standard monocyclic generator, having a capacity
of 150 k.w., with marble panel switchboard and instruments com-
plcte. This makes the third machine of this size type which this
company has purchased.

The Department of Electrical Engincering, McGili Univer-
sity, Montreal, is adding to its clectrical equipment a number
of special generators, motors, transformers and testing instru-
mients to be used in cont.ection with the experimental work., An
order has been placed for these requirements with the Canadian
Guneral Electric Company.

A Piers, superintendent of the C.P.R. Co.’s steamship lines,
has placed an order with the Canadian General Electric Com-
pany for a direct driven unit to be installed on the stcamer
Alberta. This consists of a 25 k.w. generator, direct connected
to a gx10 ““ Ideal” engine. The order includes a marble panel
with standard instruments and wirning.

H. Cargill & Son, Cargill, Ont,, have decided to install an
up-to-date clectric plant for their requircments to furmish light
and power to their residences, mills, barns and warchouscs, and
for this purposc have purchased a 500 light plant from the Cana-
dian General Electric Company, together with several motors
for opcrating machinery and clevators.

L. Becigneul et Cic, Lake Mcgantic, Que., are installing an
incandcscent clectric system for the town, and for that purpase
have purchased from the Canadian General Electric Company
a standard 30 k.w. single-phase generator with marble pancl
switchboard complete. They have also placed an order with the
same company for all transformers and wiring supplics required
to carry out the work. )

The corporation of Campbeliford, Ont., has rccently passed
a bylaw for the purposc of remodcling and increasing its clectric
plant, and to carry out thc work, has purchased from the Cana-
dian General Electric Company a standard 120 kaw, single-phase
alternator complete, together with all the transforiners and wir-
ing matcrial required to carry out the work. It is expected that
this will be onc of the most modern plants in Canada when
completed.

R. B. Owens, the new professor in charge of the clectrical
department of McGill University, is introducing a new feature
which will be of great value not only to the students but will also
confer great benefit upon the genecral public. This is the
standardizing laboratory. There will be a room Gevoted to high
rotential machinery where a voltage of 200,000 will be obtainable.
The old shafting in the clectrical department is all being taken
down and cach machine will be driven by a separate motor.
There will be machines of the various types—single-phase, two-
phasc, three-phase, and synchronous motors. New types of high
tension transformers and alternating current machinery are being
installed. Prof. Owens has been given practically a frec hand
in reconstructing the laboratorics.
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The Canadian General Electric Company has received an
order from the I% Eaton Company, Toronto, for a 25 k.w. direct
conmected generator with marble switchboard.  This makes the
fifth unit which the T. Eaton Company has purchased from the
Canadian General Electric Company, the cntire establishment
being lighted and operated from these installations.

Howes & Leighton, Harriston, Ont., has decided to comply
with the request of the merchants of that place to provide incan-
descent lighting for commercial and  residential purposes, as
well as arc lighting, winch they are now furnishing, and for this
purpose have placed an order with the Canadian General Elec-
tric Company for one of its new type 30 k.aw. single-phase alter-
nators, with marble panel, instruments and all the transformers
and wiring required for the installation.

The People’s Telephone Company, of New York., was in-
corporated Oct. 12th with a capital stock of $3,000,000. to operate
a telephone system in New Yurk aty and m other cities, towns
and villages in New York and other States, and i the Dominion
of Canada. The capstal stoch ts divided into $2,000,000 preferred
and §3,000,000 common stock. The directors are: S, B. Dutcher,
J. E. Nichols, E. S. A, Decluna, Francis C. Travers.- Frank
rainard, J. Fred Ackerman and Darwin R, James, New Yorh.

The Metropolitan Electric Company, Ottawa, which was
given a charter by the ety council. recently, 1s applying for a
charter of incorporation, with a capital of $500,000. James Rob-
inson, F. Cains, Montreal; A. Broderick, T. Lindsay and W.
Arnold, Ottawa, are the directors. It is stated that the com-
pauy has bought the immense water power on the Ottawa river
at DBiritannia, just above the city of Outawa, from J. R. Booth
for $20,000.

At the annual mecting of the Standard Light & Power Co.,
Mentreal, the following directors were clected: W. Mclea Wal-
bank, president; J. H. Burland, vice-president; Peter Lyall, WV,
S. Evans, F. Dagenais, M. P. Davis. The company is now
instalthng two large motors recently bought from a firm in
Cleveland, Ohio.  These will be operated from the Lachine
rapids, holding the steam plant in reserve. It was decided to
ask for tenders for rotary converters and  fire-proof the
Cheniervilie sireet power station.

Within another year Quebec, it is said, will be one of the
best Jighted cities in the world. It will have no less than three
companies converting water powers in its viciiity into c¢lec-
tricity.  They will be the present Montmorency Falls Company,
the Chaudiere Company, now in coursz of formation, and the
Jacques Cartier Water Power Company, which has already com-
menced to build at the falls of the Jacques Cartier river in Val-
carticr, some 18 miles from the aity of Quebec. This company
will, it is said, buld large pulp and paper mills at the falls,

Barrie, Om., is determined to have cheap clectric light, and
will establish a plant oi its own, unless the e<isting company
sclls out to the town at the town’s valua.ion. Now the council
cannot raisc moncey for the new plant without issuing honds. To
issue bonds requires the consent of the county council. The
county council holds $10.000 stock in the light company as sc-
curity for the deficit of an absent county treasurer, and naturally
deces not sce the reasonablencss of aiding a competitor starting
in busincss.

1. D. Symmes, St. Catharines, Ont., has securcd the con-
tract from the corporation of Merritton for street lighting with
20 arc lamps. Mr. Symmes has also decided to undertake the
operation of a commercial Fghting plant, and for his require
ments {ar this purposc has purchased from the Canadian Generai
Elcctric Company onc of their 1,000 light, standard, single-
phase alternators. e proposcs operating a street lighting ser
vice from the alternating system, using 2,000 ¢.p. enclosed alter-
nating arc lamps. These lamps he has also purchascd from the
Canadian General Elcetric Company.

W@ngAW@ters.

Gold mining is being undcrtaken in Pantiac county, Que.

It is proposed to put in a smelter at the copper mine at
lL.ower Wentworth, N.S.

 —— ————

Deseronto, Ont,, is
Mich.

\W. Ogilvie, the new administrator of the Yukon, arrived
safely at Dawson City, Oct. sth.

importing iron ore from Marquette.

There seems to be quite a revival of gold mining on a
profitable scale in the Chaudiere Valley, Quebec.

A twelve-drill clectric compressor for the Iron Mask has
been ordered and is expected to be in operation in the course
of a few weeks,

Gold and silver bearing
Chipewyan  as  being
Gireat Slave lake.

The new machine plant in the Deer Park mine, Rossland,
B.C., is working admirably, and Superintendent Mulholland 1s
iuch pleased with it.  The shaft is now down about 280 fect.

A report from Asbestos, Que., states that the asbestos com-
pony there is turning out several tons of asbestos per day.
A new vein has been discovered, and is pronounced the richest
yet.

Mica of a quality that has no: been equalied so far, is re-
ported from a point 200 miles north of Kamloops, B.C. The
deposits are said to be 40 1o 80 fect in thickness and great
extent,

quartz
found on many

reported  from
the islands in

are
of

Reporis from Cape Breton state that an immense deposit of
magnetic iron was lately discovered there, running in widih to
1,000 feet, and two miles long. Scveral shafts are now sunk
across the lead 200 feet apart.

The first motors to be installed in British Columbia for
the purpose were started up by the West Kootenay Power and
Light Co., Ltd,, at the works of the B.C. Bullion Co., Silica,
about three miles from itossl:md, B.C., Oct. 16th,

It is said that before summer comes again, the weekly ore
shipments of Rossland, B.C, will reach the 10,000 ton mark.
This result can easily be attained by shipping ore that is alrcady
in sight on the Centre Star, Columbia-Kootenay, No. 1,
Monte Cristo, Deer Park, Virginia, and the Velvet.

Charles \W. Willimott, of the Geological Survey of Canada,
has recently been exploring for molybdenite. He found
large deposits near Desert, in Ottawa county, and in Pontiac
and Ross. He advises Canadian owners to retain what
molybdenite bearing lands they may have.

Tt is reported from St. Joha's, Nild,, that the Montreal
sytdicate that have been boring on the west coast have found
oil in the three wells which have b2en sunk. and the quality is
said to be first-class. The Newfoundiand iron mines have sold
thiz year 86,000 tons of ore to Germany, while the coming year
Germany will, it is said, take 160,000 tons.

J. Harvey is now operating in Manitoulin Island, with onc
of Frascr & Harvey's rigs and a crew of men, drilling for a firm
of American prospectors. Their contract calls for ten wells, to
be sunk from 3500 to Soo feet cach, according to the ** show”
they get. Qil and gas in small quantities have been stated t
cxist for some tinte, and an cffort will be made to develop them
con a commercial basis.

The double compartment shait on the Iron Horse minec.
Ressland, B.C.. has now rcached a depth of 34 feet, and two scts
oi timbers have been installed. The ground for the seven drill
cempressor has been sclected.  The intention is to use coal for
fel, and in order to save the haulage the plant is located along-
side the railway track, so that the coal can be delivered direct
to the furnace from the cars.

A gentleman representing a large English smelting firm has
been in Canada for some time lately cndeavoriug to sccure a
shipment of iron ore from a Canadian minc in order to test the
propertics of the Canadian article He madc a proposition to
several owacers that they should Iet him have 500 tons at a
certain figurc. on the condition that if the ore turned out to be
satisfactory, his firm would purchasc anywhere from 100,000 to
200,000 tons per annum. He expected the owners of undeveloped
iron propertics in Canada would be only too glad to have thar
ores tested in this way. He found, however, that none of them
were willing to Iet him have the 500 tons without recciving a
cash payment of more than the ore was worth and a great deal
morc than it could be obtained for in thz United States, where
he finally went for his aore samples.
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H. W. Treat, New York, secretary of the Van Anda Min-
ing Company, stated a short time ago that their properties on
Texada island were improving daily in development. They have
rcached 200-foot level by a double compartment shaft, and at
180 feet the ore body has widened out to 20 feet; seven feet of
this went $50 to the ton, and the other 13 feet $12 per ton, aud
is splendid concemtrating ore. At the 200-foot level it opens
up a magnificent body of copper glance, four feet of which is
25 per cent. copper  He states that a complete smelung plant is
there ready for crection with the * xception of the boilers.

W. A. Parks, lecturer in Toronto University, the geologist
who accompanied the Niven survey party into Northern On-
tario this last summer to extend the boundary line between
Nipissing and Algoma, has rcturned in advance of the surveyors,
to his duties in the university. Two years ago the Niven
boundary line was run for a distance of 120 nules, terminating
just north of Night Hawk lake. This season the work was re-
sumcd at the latter point, with the expectation of extending the
survey to the Moose river, and thence connecting with Moose
river. When Mr. Parks left the party th~ line had been ex-
terded for about 120 miles from Night tiawk lake to a point
16 miles cast of the Abittibi river.

Rich gold ficlds have been discovered at Lake Atlin, in
British Columbia, and the district is cast of the summit of the
Coast Range. Promising placers and good quartz have becn
found in the neighborhood of Lorne Creck and in the Skeena
Valicy, also cast of the summit of the Coast Range. A gentle-
man, who spent the summer on the upper waters of the Lillooet,
says, in The Victoria Colonist, that gold is distributed cvery-
where. He does not claim to have made any great discovery,
but says that quartz veins are many and all of them carry
gold. What there is in them can only be determined by devel-
opment work. Such work as is in progress is full of encourage-
ment.  The cxistence of gold bearing country at these points
aleng the castern slope of the Coast Range suggests that what
may be called a sccondary gold belt extends along this whole
region, which is about 800 miles in length.

The Canadian Pacific Railway Company is improving its
clanvator facilities at Port Arthur, Ont., by adding an cxtensive
diying plant.

C. M. Hays, general manager of the Grand Trunk Railway,
has ordered the construction of 200 additional flat cars for the
svsiem from Portland to Chicago.

The Collins' Bay Towing and Rafting Co., Kingston, Ont.,
have taken the contract to remove the wreck from the scenc of
th. late Cornwall railway bridge disaster.

Mrs. F. Walker, Brooklin, has begun an action against the
Ouawa, Arnprior and Parry Sound Railway for $10,000 dam-
ages for the loss of her late husband in a collision in May last.

The pople of Amherst, N.S., arc promoting a railway from
that town to North Port on the Northumberland Straits, about
twenty miles, affording an outlet to an cxtensive coal ard lumber
C()lllllf}'.

The lake stcamer Empress of India was put into the dry dock
at Picton and cut up into three. Her length will be increased
by 43 feet, which will make her 227 fect long, and other improve-
ments made.

The Lake Eric & Dectroit River Railway will make another
application to thc towns and villages along the route for
bonuses to aid in the extension of the line from Ridgctown to
St. Thomas, Ont.

The contract for the construction of about thirty-five
bridges between Montreal and Vaudreuil on the Montreal &
Ouawa Short Line, which the C.P.R. Co. intend double track-
ing, has been secured by J. \W. Munro, of Pembroke.

The Canadian Pacific has issucd a circular, giving thd haul.
ing power of every locomotive on the line, and also what cach
one will carry, on cvery point in the divisicn. By this new
scheme. a trainmaster can scc at a glance how many tons to put
behind an engine,

Thos Power, contractor, has just finished the work on thrae
bridges on the Drummond County Railway. The first in two
spans over the St. Francis, 409 feet loag and 35 feat high; the
sccond over the west branch of the Nicolet, 140 feet long and
42 feet high, and the third at Petit Dechene, Moose Park, 100
feet long, and 32 feet high.

The Dominion Government railways system has awarded
cantracts for the construction of 300 box cars aad 100 flat cars
for use on the Intercolonial Railway, The Crossen Car Manu-
facturing Company, Cobourg, Ont., will furnish 100 box cars;
the Rathbun Company of Desceronto, 50 box cars, and a Nova
Scotia company the remainder.

The United States Supreme Court has decided that the
Juint Traflic Railway Association is an illegal body. This judg-
nwent will have far-reaching effects. The association, of which
the Grand Trunk and C.P.R. were members, was formed in 1895,
its object being to establish- and maintain reasonable and just
rates, fares, rules and regulations on state and interstate traffic.

Hugh D. Lumsden, C.E., who has bsen in charge of the
survey which the Canadian Pacific have been making from near
Taronto to a few miles east of Sudbury, ™as returned. Mr.
I.umsden reports that the survey is about complete and that
a good line has been sccured, starting from Clineberg, on the
old Toronto Grey & Bruce, to a point four miles cast of Sud-
bury, a * <. distance of 247 miles.

Th- Restigouche & Western Railway is making good
prcegress under Engineer C. L. B. Miles. The first sod was
turned Aug. 12 and ten miiles of road were completed by Nov. 1.

The new shops of the Quebec Central Railway to be erected
at Newington, Que., are to be operated by electric motors, the
curicnt being supplied by the Gas & Water Co., Sherbrooke.
Que.

Application will be made to the Ontario Legislature for an
Act to incorporate the Haliburton, Whitney & Mattawa Rail-
way, to construct a railway from a point at or ncar the present
terminus of the Grand Trunk Railway at Haliburton, to a point
on the Ottawa, Arnprior & Parry Sound Railway, at Whitney,
Out,, and in a northerly direction to Mattawa on the Ottawn
river.

Important changes have taken place recently in the Inter
colonial Railway. The position of gencral superintendent has
been created and the office will be filled by Jas. E. Price, with
headquarters at Moncton, N.B. The position of district super-
intendent, vacated by Mr. Price, will be taken by G. M. Jarvis,
with headquarters at Truro, N.S. H. Fleming, late district
train despatcher at Moncton, has been appointed chici train
despatcher, with headquarters also at Moncton.

Surveys are being made for the proposed Ottawa, Bancroit
and Irondale Railway, which is to connect the Ottawa, Arnprior
and Parry Sound Railway at Carp, Ont., with the C.P.R. at
Almonte, and thence southwest through the iron regions of
Lanark and Hastings counties to the G.T.R. at Bancroit.

It appcars probable that a railway into the Cariboo country
in Dritish Columbia will be built, the linc running from the
C.I'R., ncar Ashcroft, to Barkerville.

Considerable progress is being made with the construction
of the Baic des Chaleurs railway, and with the preparations to
mzke the port of Paspebiac an ocean terminus. At present the
railway is within about three miles of Paspebiac, where the
construction of a large picr to stretch out a hundred fect from
the bar is being vigorously pushed. It will accommodate
vessels of the largest tonnage and have at low water a depth of
36 feet. It will, it is expected, be completed by December, when
the railway will also reach Paspebiac.

The Canadian Pacific Railway Co. has under consideration
a proposition from intcrested partics for the construction of the
Napierville Junction Railway, This company was incor-
porated in 1878 by an Act of the Legislature, with power to
build a railway from a point in the parish of St. Remi to a
peint in Napierville with the privilege of extending its line in
the county of St. Johns. Between 7 and 8 miles of the road have
been constructed. A bonus of $2.500 has been voted by the
municipality of St. Edward, $10.020 by thc municipality of
Napicrwville, and a subsidy of $3.209 per mile by the Federal
Government, and as much by the Local Government.
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Although the Government oflicials who examined the wreek
of the railway bridge at Coranwall, Ont., have been very teticent
about the matter, it is the general impression that the cause
of the disaster was established to be the defective foundation of
the piers. Warned by the disaster at the United States end of
the Cornwall bridge, the chief engincer of railways and canals
has decided to have the founditions of the piers at the Cana-
dian end of the bridge tested by boring. This will determine
whether the conercte has properly set under water, and
whether the river bottom on which it rests is suflficiently solid
to make the foundition of the piers secure.

Regarding the rencewal of bridges the semi-annual report
of the Grand Truuk Railway says: The president reported to
the proprictors, at the last general meeting, that in addition to
the reconstruction of the Victoria bridge at Montreal, nt had
been deemed necessary to the more cfficient and economical
conduct of the traflic to authonze the renewal during the next
two or three years of the bridges on the scction of the line be-
tween Montreal and Portland, and it has also been determined
to ranew certain Uridges on the southern division used jointly
by the Wabash Company. The proportion of the expenditure
for reconstruction of the Victoria bridge properly chargeable
to revenue has been fixed at £110,000, which together with
the cost of renewing the bridges between Montreal and Port-
land, and on the southern division, it is proposed to charge to
revenue account, spread over a period of at least five years, so
as to obviate any unduc increase in the maintenance charges in
any one year. The reconstruction of the Victoria Jubilee
Bridge has progressed satisfactorily, and it is expected that the
new double track will be available for traflic by the 15t January
next.  Meanwhile the traffic is being conducted over the single
track as heretofore.

The semi-annual report of the directors of the Grand Trunk
Railway Company, which was presented at the half-yearly mceet-
ing in London, QOct. 13th, showed: Gross receipts for 1898,
£1.871.733. as against £1.756.565 for 1897; working expenses
were, 1808, £1,243.833: 1897, £1.195,643: leaving a gross profit
of £627.830 for 1808, as against £330.923 for 1897. Receipts
from subsidiary companies raised the net revenue to £730.672
for the 1898 half-year, compared with £654.395 in 1897. The net
revenue charges for the half-ycar were £624.020, leaving a sur-
plus of £106,63t. The directors recommend the payment of
the full half-year’s dividend on the § per cent. guaranteed stock.
which will absorb £104.395 17s. 6d., leaving a balance of £2,271
3s. 13d. The result of the past hali-year's operations show an
improvememt of £103.933 35. 9d. The comparative table of
reccipts for the hali-years ending 3o0th Junc, 1808, and 1897, repre-
sents for 1808 a decrease of £25.656 in passenger receipts, and
an increase for mails and express of £1.752, for freight and live
stock of £99.270, and for misccllancous of £115.165. The net
increase is £115.168. The statements show that the Grand Trunk
Rross receipts for the half year show an increase of £113.168, or
6.56 per cent.: the working expenses, including taxes, an in-
crease of £47,240, or 3.95. and the train mileage an increase of
430,171, or 5.17 per cent.

l\/larine;N&rS.

A dry dock to cost $1,000.000 is talked of at St. John. N.B.

The Montreal & Cornwall Navigation Co. have purchased
the steamer Filgate,

The Steamship Pharsalin Co., Ltd., has reccived a Neow
Brunswick charter: capital, $200,000.

The Government has awarded a contract for a new steel
steamer for the P. E. Island service, to a Dundce, Scotland firm.

Clifford Lewis will build another stcamer for the Lake of
the Woods-Rainy River line. The craift is to be somewhat larger
than the Edna Brydges. to carry about forty cabin passengers.

General Manager Gildersiceve, of the Richelicu & Ontario
Navigation Co., reccatly stated that the history of the company
during the scason heat the record for freedom from accident.
No boat had to be retired {rom active service, and not a single

mishap occurred to a passenger. .

Lyman J. Rogers, superintendent of the marine railway,
Yarmouth, N.S,, met with a serious accident by being crushed
under a schooner, which was being hauled out for repairs
recently.

The most important alteration contemplated by the Riche-
lieu & Ontario Navigation Company in the matter of repairs to
steamers will be for the placing of four new boilers in the
Quebee.

The Richelicu & Ontario Navigation Company proposes
to extend its Lake Ontario service from Toronto next scason.
The daily steamers between Toronto and Montreal will call at
Charlotte, on the American side, both up and down.

Three seventeen knot steamships have been purchased tor
the Canadian line between Milford Haven and Paspebiac, Que.,
the first sailing in November. Satisfactory arrangements have
been made for a special service of trains between London and
Milford Haven.

Louis Lacouture, Sorel; J. O. Blondin, La Baic des Peres,
Que.; D. Gillics, M.P.P., Carlcton Place, Ont.; James Gillies,
Carlcton Place, Ont.; John Gillies, Braicside, Ont., have ap-
plicd for Ontario incorporation as the Lac Temiscamingue
Navigation Company, Ltd.; capital, $50,000.

Inventor Kuapp, of Prescott, of the roller boat fame, has
returned from Chicago, where, he states, he has succceded in
forming a strong company to carry out his roller boat patents.
It will be called the Lakes Roller Boat Transportation Co., and
will this winter construct a large roller boat 120 feet long.
There is no reason, we believe, that if one Oitawa man financed
a small roller boat several Chicago men should not finance a
large onc.

The manager of the Atlantic Transportation Company, \V.
S. Besse, New York, is buying a fleet of lake vessels for ocean
service.  The company was organized about a year ago, with a
paid-up capital of $3,000,000, with the intention of engaging, on
a more claborate scale than any cxisting company was doing, in
the coal-carrying trade of the Atlantic Coast. A large ficet was
secured and now it is being added to by the purchase of nine
steamiers, at an average cost of $30,000, and thirty-five schoouners,
at an average cost of $20,000, or a total investment of $1,150,000.
The vessels are as follows: Stecamers Aragon, Kataloive,
Murphy, Moore, Viking, Gettysburg and Lindsay; barges.
Bacon, Georgia, Alverston, Crossthwaite, Moonlight, Verona,
S. 1. Foster, Sheldon and Watson; bought from J. G. Gil-
christ & Co.; Redwing, Santiago, Iron State and S. V. L. Wat-
son, bought from Parke & Miller; Wadena, Becker and Ash,
bought from W. D. Becker & Co.; O'Neill & Wall, hought
from C. R. Jones & Co.; Camden, Massa, Soit, Page, Sage,
Milacomet, bought from Drake & Mathan; Fitzpatrick, Brown,
McGregor, Parker, Rutter, Porter, Halloran, Helvetia, Wallace,
Hawgood, Ewen and Shawnec bought from various companies.

ersonal.

A. F Genest, C.E,, is now engaged upon work in connection with
the Cornwall Canal.

Peter Brass, architect, Hamilton, Ont., has been appointed build-
ing inspector of the Grand Trunk Railway.

R. K Oliver, who has been filling the position of C P.R. loco.
motive foreman at Chapleau, Ont., for some years, has been trans.
ferred to Hochelaga.

Town Engineer C. H. Mitchell, of Niagara Falls, Ont., has
recently been in Potsdam, N.Y., engaged upon extensive works to
generate clectric power.

N. R. Carmichael, lccturer in mathematics and electrical engi-
aeering in Queen’s University, Kirgston, Ont., recently married Miss
M. A. Jenkins, of Strange, Ont.

Arthur Grabam, who has been with the MacGregor-Gourlay Co.,
Galt: Ont., {or some years, has gone to Sherbrooke, Que., to enter the
draughting rooms of the Jeacks Machine Co.

Mr. Cowles, a locomotive eaginecer on the Leamington, Ont.,
division of the M.C.R., and Thomas Reid, foreman of the round
house there, have both been sick for some time, and both died on
Oztober 8th,
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Thomas Jones, for a long time employed with the Yarmouth
Steamship Company as a quartermaster, died of typhoid fever, at his
home, Jordan Falls, N.S.

W. M. Davis, who for the past thirteen years has been the town
engineer of Woodstock, Ont., has been appointed town engineer ot
Berlin, Ont., at a salary of $1,500 a year.

Miss Myssie Muaro, daughter of §J. W. Munro, Pembroke, Oat.,
the well-known contractor, was married recently to Wm. Russel, jr.,
of the firm of Russel, Poulin & Co., ccntractors.

R. H. Cushing, CE., has received the appointment of assistant
engineer of the I.C.R. His special duties for the present will be to
look after the terminal works at St. John, N.B.

Thomas Cowan, postmaster, Galt, Ont., died October 14th at the
family residence, near Galt. Deceased was one of the first members
of the firm of Cowan & Company, machine manufacturers, Galt.

At a recent meeting of the Ottawa city council a resolution was
passed discharging the city eoginecr, Robert Surtees, the dismissal to
take eflect on November 3oth. The applications for the position are
very numerous.

Arch. Blue, of the Ontario Crown Lands Department, recently
attended the anaual convention of American Institute of Mining
Engineers, in Buffalo. \Vhile there Mr. Blue delivered an address on
**Corundum in Ontario.”

‘Henry Wagner, a moulder employed at Clare Bros.' foundry,
Preston, Ont., recently met with a terrible accident. He was carrying
aladle of molten metal and in some manner stumbled, with the result
that a quantity of its contents was spilled over his right foot, which
was frightfully buraed.

Manager Keating, of the Toronto Street Railway Co., who was

elected vice-president of the association at last year’s session, when he
was city engineer of Toronto, accompanied C. H. Rust, C.E., Toronto,
to the convention of municipal engineers in Washington, D.C., at the
end of last month.
‘ar Richard C. Boxall, C E., Sackville, N.B., whose failing health has
for some time been the cause of great anxiety to his friends, is now
suffering from a mental malady, and all will regret to know that it has
been thought best to send him to the Asylum for the Insane at St
John, for treatment.

C. H. Sutherland, mechanical engineer of the Grand Trunk Rail-
way, died very suddenly a short time ago. He had been confined to
his residence for several days, but no serious results had been appre-
hended. However, when one of the family went into his bedroom
Mr. Sutherland was found dead in his chair. Heart diseasc is pre-
sumed to be the cause of death.

John Duffy, St. John, N.B,, foreman of construction work at the
new pulp mill at Mispec, while directing work on the roof, felf over to
the ground, 4o feet below. He struck a staging in his descent, thus
breaking the force of his fall. His arm was injured, several ribs
broken, and he also suffered severe internal injuries.

Word was reccived in Toronto, Oct. 26th by cable of the death in
South Africa of Licut. Keating, son of E. H. Keating, C.E., general
manager of the Toronto Railway Company. Lieut. Keating graduated
from the Royal Military College, Kingston, in 1883, and joined the
1o0th regiment, under Col. Trench, lately stationed at Halifax, N.S,,
and was about thrce months ago ordered to Africa.

Prof. Alexander Graham Bell, the inventor of the telephone, owns
a whole mountain of 1,000 acfes in Baddeck, Cape Breton, upon
which hc has expended a large sum on roads. Upon its southern
slope up toward the summit, and overlooking a wide panorama of lake
and mountain, he has crected a mansion, and near it a {ully equipped
laboratory where he conducts his experiments in electricity.

W. H. Aldridge, the manager of the Trail smelter and refiner, the
property in British Columbia acquired some time ago by the C:P.R.,
has recently visited Montreal, and other Eastern centres. Mr. Aldridge
took charge of the works at Trail when the property was purchased
from the Heinze syndicate, and since that time a great revolution

. in the works bas been effected. The plant is being worked to its

fu'lest capacity.

Dr. Porter, Professor of Mining and Mectallurgy in McGiil Uni-
versity, Montreal, is back at the University entirely recovered from his
rccent severe illness,  During the summer Dr. Porter has cxamined
the mining areas in Nova Scotia and British Columbia, and is much
jmpressed with the possibilitics of mining in both districts. While in
British Columbia, Dr. Porter visited East Kootenay and other dis-
tricts, but was taken ill hefore he had examined the West Kootenay
country. Dr. Porter's many fricnds arc delighted_with bis complete
restoration to health,

ELECTRICAL POWER TRANSMISSIONS.*

—

BY R. A. ROSS, E.E., M. CAN, SOC, C.E.
(Continued from last issue).

Owing to the copper losses and induction effects at various
loads on the system from the generator shaft to the lamps or
motors, the'gencrator voltage must be raised as the load in-
creases. It is very desirable that this increase be kept as low as
possible, so that a continual adjustment of the voltage be not
necessary, rendering the lights unsteady. To this end the copper
Iceses, aud especially the induction effects, must be kept with-
in bounds. The first involves only the cost of the copper. the
latter depends upon the nature of the demands and the relative
positions of the copper conductors. The induction of lines and
apparatus has an effcct somewhat similar to that of the inertia
of water in long pipes, and causes the current to lag behind the
voltage, necessitating a large output of volt-amperes to produce
watts, and, as lines and apparatus must be of sufficient capacity
to carry the uscless increase of current and the gencrator to
allow for the uscless additional volts, an increased capacity of
plant is necessary. These induction cffects may have a larger
influence on the regulation than the necessary copper losses,
and should be carefully watched. It is well to bear in mind,
however, that the increased volt-ampere readings do not repre-
sent  additiona) power consumption, as would be the case in
direct current, as they have to be multiplied by the cosine of the
angle of lag (which is always less than unity) to give the true
power. Poor regulation therefore cuts down the capacity of
the plant. and renders it difficult to maintain the voltage constant
unider varying loads. Having thus sketched the main points,
which affect the general working of the plants, the apparatus
may be taken up in detail.

The reducing transformers necessary for lowering the line
voltage to that suitable for the incandescent distribution, arc
light motors, and rotary transformers for railway service, must
be of the highest grade to stand the line potential, as well as
the increases of voltage to which they may be subjected under
certain conditions. Of course the cfficienty should be of the
highest and the regulation good. As the heat developed is
great, an air blast or circulation of cool oil is provided. The
rotary transformers which form such a large parnt of the load in
this case partake both of the nature of alternating 1 otors and of
direct current generators. As an alternating currcat motor of
synchronous type they must be self starting,-and in consequence
are of cither two or three phase. As a generator they must at
the speed established by the synchronous motor par give the
necessary dircct current at the proper voltage for the trolley
line, as both the motor action and the voltage gencration take
place in one set of armaturc windings, and as the ficlds arc
common to both, there is a certain ratio of impressed alter-
nating voltage to dircct voltage at the commutator, which it
constant, and any change of ficld strength alters the direct cur-
rent voltage only indirectly by causing a leading or lagging cur-
rent in the transmission lines, thus giving more or less volts to
the alternating side of the machine. Owing to this cffect of over
or under cxcitation of the rotary upon the line currents, causing
them to lcad or lag behind the voltage, this apparatus may be
arranged to kecep the current and voltage of the line in phase,
thus doing away with the troubles from lagging currents which
so unfavorably affcct the system in the matter of regulation. On
the other hand, where there is no necessity for close regulation,
the line induction is encouraged, and is found uscful in over-
compounding the direct current side of the rotary automatically,
thus giving the rise of voltage with load so desirable in rilway
work. In the present case, if the lighting and railway loads be
carricd upon separate lines, the latter arrangement is desirable,
as the lighting will have gooed regulation while the railway
service will over compound automatically. The total load for
railway needs being 6,450 E. H. P, and the average from 7 am.
to 9 p.m. being 3,000 E. H. P., seven units of 1,000 E. H. P.
shiould cover the demands, and the machines in operation should
have a good load factor. For the arc light demands as before
stated. cight units would be sufficient. The motors may be
cither synchronous or induction, the former preferably as they
may be usclul in assisting the regulation of the incandescent
lighting scrvice by proper excitation, as their loads do not fluc-

" tuate. This apparatus with the necessary switchboard and in-

" “%rom a paper read before the Canadian Scclety of Clvil Engineers.
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struments for the high potential receiving and lower potential
distributing circuits, completes the distributing station equip-
ment,

The line is usunally the weakest link in the chain, being
exposed to the weather, and not under that careful supervision
which is given to the rest of the plant. The pole line as a sup-
porting structure must of course be of the solidest to stand the
strains imposed, not only by the weight of copper, but in these
latitudes by a great weight of ice also, which if assisted by a
gale will try the best work to the utmost. Poles of cedar, pine,
or chestnut of very heavy section are necessary for this work.
They should be set in concrete or broken stone and heavily
guyed on curves, or i certain positions double poles with heavy
cross arms between should be used. The insulators for high
potential work arc universally made of porcclain, as that material
weathers better than glass and is not so hygroscopic. This por-
celain should be so vitrified as to exhibit a fracture hke glass
when broken, otherwise it will absorb tmoisture and break down.
To minimize surface lcakage. which. if severe, may burn off
the pins, the surface over which it has to take place is made as
long and of as small surface as pussible. To assist in reducing
s leakage, insulators with oil in grooves, over the sur-
face of which the leakage must take place, have been tried and
found to work well when the oil surface is clean. bat in opera-
tion dirt accumulates and troubles ensue so that the plain por-
celain insulator of large insulating surface and high resistance
to picrcing is now the standard.

The copper circuits are of bare copper, as weather-proof
insulation at high voliages is perfectly useless. The cross scc-
tion of the copper being of course so proportioned as to give
the loss determined upon as suitable for the conditions cxisting.
These conditions depend upon the cost of the power, the amour:t
available and the demands. The loss may be reduced to any
oxtent by the use of more copper, but unless there is a demand
for the power saved, which will pay interest and depreciation
on the additional cost of circuits, no economy results. On the
other hand. the copper may be reduced and the losses increased,
but only within the bounds set by the demands of good regula-
tion. In practice a loss of 15% is scldom exceeded, and a very
common allowance is from 7% to 10%.

Scveral cffects manifest themselves in alternating lines which
do not exist on those of direct current systems, and they deserve
the closest attention in planning the system. While the actual
losses in direct and alternating work are about the same under
the samce conditions, the drop in voltage in the former 1s a
measure of that loss. while in the later it may be no indication.
In fact, it is possible to so arrange the circuits in some cases
of alternating work as to have a greater voltage at the end of the
circuit than is gencrated at the station, but this does not indi-
cate that the line generates power of itself; it simply means
that, while the self-induction and capacity of the line and load
raises the voltage, much as a water ram in a pipe line raises
the pressure, it at the same time throws the current out of phasc
with that voltage. and the real power is that obtained by the
multiplication of the apparent volt-amperes by the cosine of
the angle of lag introduced Tt is thercfore only possible to
rcad the power indications of a Watt-meter, which instrument
takes account of this angle while the volt and amperc meter
readings which arc used to determine direct current power are
not reliable for the alternating  This increase of voltage may
urder certain conditions become so serious as to cndanger the
insulation of linc and apparatus. In most cases it is advisable
t reduce the induction as much as possible, and to effect this
the wires on opposite sides of the circuit are strung as closely
togcther as is consistent  with safety, and several wires of
cquivalent cross section used rather than a smaller number of
larger arca. To do away with unbalancing of the phases of the
svstem. the circuits should be strung symmetrically, which is
cffected in the casc of two phase lines by placing the going and
returning wires of cach phase on the opposite cnds of the
diagonal of a square, and in three phase lines by stringing the
three conductors at the corners of an cquilateral triangle. As
tightning may causc trouble, not only by direct stroke, but by
the accumulation of static electricity upon the lines, means must

be provided for getting rid of it safely. To this end, guard lines
of barbed wire are strung above the circuits, and these arc
grounded at frequent intervals,

The apparatus in the gencrating scction of the plant con-
sists of the water wheels, generator, raising transformers and

switchboard apparatus, Regarding the latter two, the same
remarks apply as were made regarding similar apparatus in the
distributing station. As to the generators, their size is usually
limited Ly the power of the water wheel units, and their speed
by the wheel speed unless gearing be used. The usual method
of attacking the question with direct connected units is to
arrange for as powerful wheels as is possible consistent with
having the proper size units to handle the load properly, and
designing the generators properly to suit the wheels as regards.
size and speed  Vertical turbines with the rotating part of the
geucrator tevolving in a horizontal plane are usual, but, in
several recent plants, horizontal turbines are used direct con-
nected to the generators, which in that case are below the
ciest of the dam and above the tail-race by an amount deter-
mined by the height of the draft tube. The first system intro-
duces footstep bearings, which are always more or less objec-
tionable, but removes the delicate armature windings from
chance of damage by water. The second places the generator
at the mercy of water-tight bulkheads and stuffing-boxes. As
to the voltage to be generated upon the machines. if raising
transformers are used, this is of little .consequence unlesé from
a machine designer’s point of “view, as the transformers will
have cqual cfficiency at any ratio of transformation. When the
transmission voltage.is not dangerously high, it is of course
preferable to do away with these transformers, and generate
directly on the machine. In deciding this point it must be
kept in mind that the failure of a transformer through the break-
ing down of insulation is a much less ¢ vious matter than that
of a generator, which is less likely to occur when that apparatus
is of low voltage. Owing, however, to :mproved types of
generators, we may expect to see raising transformers dispensed
with v many cases where they would have been deemed ihdis-
pensable with older types.

In specifications drawn up for the gencrating apparatus,
the following points are strongly insisted upon : (1) That the
heating of any part shall not exceed a certain specified tempera-
ture after a certain length of run at full load and an additional
time at a certain specified overload. (2) That the cfficiency at
full load, three quarters, one half. and one quarter loads, shall
be guaranteed by the tenderer and proved by test. (3) That the
regulation of the generator shall be within a certain per cent.
at full non-inductive load (4) That the insulation of any part
of the machine shall not break down under a specified voltage
which is high cnough to allow of a good factor of safety over
the normal pressure.  Although it is impossible to specify
limits for these requirements which will suit every case, it may
be said generally that the allowable increase of temperatures for
large generators ranges from thirty to forty degrees centigrade.
The full load efficiency from ninety-four to ninety-six per cent.
The regulation depends upon whether the machine is compound
wound or not. In the former case the regulation may be any-
thing for which the compounding is set, and in the latter from
three to ten per cent. The test voltage applied ranges from
three to ten times the operative, the former factor for high
voltage machines, the latter for lower voltages. The modern
generator being either of the inductor, or revolving field type,
in which the high potential armature windings are stationary.
lends itsclf to high voltage generation. as the insulation spaces
may be increased largely without rendering the machines un-
wicldy, for the rcason that the armature wires are distributed
over the outside ring where space is more abundant. and the
vibration of running. which abrades. and finally breaks down
the insulation on the older revolving armature types is largely
absent in the newer machines.

(To be continued.)

w ANTED-—"Position by stationary engineer, second-class certificate of the Oin.
tario Ascoclatinn. Tenyears’ expericnce; strictly temperate.  Apply * NOR-
WOO0D,” care Conrdjan Englneer.

pERBONAL—WiII Mr H. Weir, who formeriy resided at 42 St Alexander St..

Montreal, kindly communicate with us, Any frirnd of Mr Weir knowine his
present address will oblice by calling hisattention to this advertisement BIGGAR,
SAMUEL & CO., Poblishers Canadian Engineer, Fraser Bullding, Montreal.

TE_NDERS FOR BRIDGE CONSTRUCTION

OFFICE OF THE QUEBEC BRIDGE CO., LIMITED

Sealed proposals for the construction of a combined Railway and
Highway Bridge across the River St. Lawrence, near Quebec, will
be reccived by the undersig: ed until noon, Monday, January znd, 1899.

Forms of tender, with circular of conditions, specifications, &c.,
can be bad on application to the undessigned. _

The company does not bind itsell to accept the lowest or any
tender. .

ULRIC BARTHE, Secretary
Quaebec, September 24th, 1858,
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