Technical and Bibliographic Notes / Notes

The [nstitute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method of filming, are
checked below.

techniques et bibliographiques

L'Institut a microfilmé le meilleur exemplaire qu'‘il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-8tre uniques du point de vue
bibliographiq' 3, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured covers/
Couverture de couleur

Coloured pages/
Pages de couleur

Covers damaged/
Couverture endommagée

Pages damaged/
Pages endommageées

Covers restored and/or taminated/
Couverture restaurée et/ou pelliculée

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

Cover title missing/
Le titre de couverture manque

/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Coloured maps/

Pages detached/

Cartes géographiques en couleur

Pages détachées

Coloured ink (i.e. other than blue or black)/
Encre de couleur (i.e. autre que bleue ou noire)

\/ Showthrough/
Transparence

Coloured plates and/or illustrations/
Planches et/ou iilustrations en couleur

Quality of print varies/
Qualite inégale de I'impression

\/ Bound with other material/
Relie avec d’autres documents

\/ Continuous pagination/
Pagination continue

Includes indexles)/

\/ Tight binding may cause shadows or distortion

along interior margin/
La reliure serrée peut causer de 'ombre ou de la
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear

Comprend un (des) index

Title on header taken from:/
Le titre de I'en-téte provient:

within the text. Whenever possible, these have

Title page of issue/

been omitted from filming/
il se peut que certaines pages blanches ajoutées

Page de titre de la livraison

lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n‘ont

Caption of issue/
Titre de départ de 1a livraison

pas été filmees.

Masthead/

Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indigqué ci-dessous.

10X 14X 18X 2X

Générique {périodiques) de la livraison

26X 30X

12X 16X 20X

24X 28X 32X




The Canadian Engineer

Vor. IV.—No. 6.

TORONTO, OCTOBER, 18g6.

{PRICE, 10 CENTS
%100 PER YEAR,

The Canadian Engineer.

ISSUKRD MONTULY IN THE INTIRESTS OF THE

CIVIL, MECHANICAL, ELECTRICAL, LOCOMOTIVB, STATIONARY
MARINE AND SANITARY ENGINEER; THE MANUFACTURER,
THE CONTRACTOR AND THE MERCHANT IN THE
METAL TRADES.

Susscrirrion—Canada and the United States, 81.00 per year; Great Bei-
taln, 6s. Advertising rates on application,

Orrices—62 Church Strcet, Toronto; and Fraser Bullding, Montreal,

BIGGAR, SAMUEL & CO., Publishers,
E. B. Biccar Address—Praser Building,
R. R, Samurr
Toronto Telephone, 1862, Montreal Telephone, 2588,
All business correspondonco should be addressed to our Mont~
real offico. Editorial matter, cuts, electros and drawings shonld
Lo addressed to the Toronto oMco.

CONTENTS OF THIS NUMBER :

Pace, Pace
Canadian Assoclation of Sla Industeial Notes .....coererencercses 179

tionary Engincers .. 185 | Ketchum, C.E., The Late H.G.C. 183
Discharge of the St. 1 Lachine Raplds Hydraulic and
River, THE ooievee connrescaronnenis 64 Land Comp:my. The .cueee 172
Dynamos and Motors, Mainten. Literary Notes... . 185
aace and Construction of ... 163 | Marinc News . 182
Econoiny of the Moderss Engine Mining Matters . e 180
OOM civeriesee srnessnenacsssansrnes 167 | Motor to be Tested, 173
Electric Flashes vee v vee i 187 | Naud Hydrant (,ompan The ... 170

Electelc Rallways, Long Dlsunce Ontarlo r\ssocxanon of Sxauonary

and Heavy Duaty . ...« . 176 E s, The 166
Estimates, The .. 173 | Personal
Explosion of Water Tube Boilers 183 Railway Matters ..
Fires of the Month .. .uceeee . 184 1 Railway Practice, Some Hints on 175
Gases, Compreseed . 11 Re)uolds blccxrlc Self.Loading
Golding_ Dralning Wheel, The 1

C WIHAN eevecaeeienanaienenes 17;

the §
Hjdro- Gcolo and Bygienc...... 153
1dcas, \e\\...‘.:.’; ........................... 178

e g e ey e s g

HBYDRO-GEOLOGQY AND HYGIENE.*

BY C. E. DE RANCE, OF H.M. GEOLOGICAL SURVEY.

The term hydro-geology, to express the study of
the passage of water when, as rainfall, dew, or snow,
it reaches the surface of the ground, or percolates be-
neath it, appears to the writer to deserve more general
acceptance than has been accorded toi.. It appears to
have first been used by a French jesuit priest about
half a century ago, and was adopted by Mr. Lucas in
his studies on the chalk-water supply of the south of
England 20 years since.

A Lancashire squire, one of the Townleys of
Townley, near Burnley, appears to have been the first
to systematically observe the amount of rain falling more
than 200 years ago; a century later, in 1766, a rain
gauge was placed on the top of the square tower of
Westminster Abbey by Dr. Heberden, F.R.S. Early
in 1861, G.]. Symons, F.R.S., began his magnifi-
cent organization ; his modest pamphlet of four pages
of that year, with 168 observers, has now blossomed
into a volume of 254 pages, with a staff of 3,043 ob-
servers. Looking to the bearing of the inquiry on
manufacturing, engineeting, agricultural pursuits, and
the health of the inhabitants, it is remarkable that such
an investigation should be left by the nation to the self-
abnegation and industry of this remarkable voluntary
effort. Mr. Symons’ annual volume is a record of the
nation’s ¢ Water Revenue,” on which depends the
amount available to be consumed by men and animals,
to be absorbed by agricultural crops and forests, or

*Paper read before the anhh Assoclation of Water Works Eaglnecrs at
Noztin ?fm.;m, K1, 33and £3, 18U6.

Moxntrear, Qug. .

utilized in manufacturing processes, purposes of inland
navigation, the production of steam and electric energy,
and the preservation of fisheries. From the amount
recorded, large amwounts have to be written off from
several causes, which probably vary from year to year:
(1) Evaporation, which is governed by the comparative
dryness or wetness of the air at the moment of the rain-
fall; (2) the amount percolating, which varies also
according to the comparative dryness or wetness of the
soil, in dry periods végetation taking up a very large
proportion, and, indeed, after long periods of drought
the whole of the v lume percolating is so arrested, and
none sinks to replenish the underground storage ; and
(3) lastly, there is loss from transit of percolation water
into areas where the supply cannot be obtained by
pumping. This is the case when the sectional area of
a porous rock, where it dips and disappears beneath
overlying impermeable wmaterial, is sufficient to dis-
charge the water into outside areas—i.e., tidal rivers on
the sea. Of the rainfall that is absorbed by the area
of outcrop of the porous rock, nothing goes into the
streams until rainfall additional to the amount that
runs to waste causes the saturation level in the porous
rocks to rise above the level of the Y-shaped valleys
which intersect it, and in the case of dry valleys, a
“ bourne,” or temporary stream appears.

Before dealing with the loss to be “written off” the
annual * water revenue * falling asrain on impermeable
rocks, it is desirable to state some facts as to thecompara-
tive area occupied by various classes of rocks and their
varied degree of porosity. If a geological map of Eng-
land and Wales and a hydrographical map showing the
rainfall be compared, it will be at once seen that the
hardness of the Lower Palaozoic rocks has caused them
to form the three highest areas, viz., Dartmoor, the Welsh
and Cambrian mountains. These receive the highest
rainfall, and as they almost wholly consist of imper-
meable material, they throw off the rainfall in floods,
and are drained by rivers in which the flood discharge
and the dry-weather flow is utterly disproportionate.
Were it not for the arresting influence of peat mosses
these streams would in dry periods be still more insig-
pificant. The discharge is often 500 cubic feet -per
second per 1,000 acres drained in flood, and only %
cubic foot off the same area in dry periods. Probably
one-third of the annual rainfall runs off in floods, and
unless it is caught in storage reservoirs, such as Man-
chester and Liverpool have made, and Birmingham is
making, the whole of the water for potable purposes is
lost, as it becomes polluted as it passes to the sea ; and
to a large extent it is lost for all purposes, as the flood
is sudden, the flow great, and the gradients of the river
bed steep, and all that is not caught must be written-
off for * depreciation caused by floods.” It is fortu-
nate for the centres of large population in this country
that, from the conditions of life directly produced by
the geological character of the elevated areas referred
to, they are areas of the least population in England
and Wales, and, except to a slight and unimportant
extent, due to mining, no pollution of these upland
waters takes place. Further, the very important ad-
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vantage accrues that the land is of little value, {rom
the absence of manufacturing population and the pas-.
toral character of the agriculture, causing the legal
difficulties to be comparatively small, which in the case
of large reservoirs near and in populated areas are
such as to practically commercially preclude their con-
struction.

Of an intermediate class are Millstone Grit moor-
lands forming the Pennine chain and much of Northum-
berland and Durham ; there is gencrally a series of
porous grits and sandstone alternating with beds of
very impermeable shale, and the water that percolates
into the former is supported by the latter and thrown
out as springs, which when delivered in the same
drainage area, permit a catchment reservoir to collect
not only the flood water, but the percolated water, and
make available in the case of the Manchester (Long-
dendale) and Liverpool (Rivington) works no less than
33 in. out of a total average dry year fall of 45% in. In
these cases the temporary absorption, storage and
delivery of the underground water form practically
storage reservoirs, delivering a dry weather flow of pure
spring water. In these cases, on the Millstone Grit
moorlands, unlike the Silurian unpopulated areas, a
teeming manufacturing population has insisted on Par.
liament compelling those who constructed waterworks
to form large compensation reservoirs, often to the
extent of the whole of the flood water passing down,
and there is no doubt that mull owners have largely
benefited by the regular supply afforded them instead of
the capricious volume governed by elemental condi-
tions; and in many cases the conditions exacted are far
too onerous, and point to the necessity of the formation
of a water board in each important catchment area,
selected by members of the county councils and county
boroughs forming such areas, so as to give power of
control from the source of each streain to its outfall.
Parliamentary relief should be given from the penalty
clauses of ‘‘compensation in bulk”™ when it is the
opinion of the water board (hereafter suggested) that a
corporation has done all that could be reasonably ex-
pected, and corporations should be no longer compelled,
after their compensation reservoirs are exhausted, to
supply millowners with pure spring water, whilst human
beings have to be put on short supply.

The amount of *average flow " of a stream will be
found to be far below the volume that would be yielded
by a third of the annual rainfall, and the disparity is
still greater when the ** dry-weather flow " of the stream
is compared with a daily average of one-third of the
annual rainfall, pointing to the necessity of regulating
the floods, which inflict a threefuld loss—first, by de-
struction of property in the lowlands; second, by depre-
ciation of the value of agricultural produce and by the
stoppage of manufacturing processes ; third, by the loss
of vital energy and the premature death of those whose
business and occupations compel them to live in areas
subject to floods.

When the far-reaching influence of uncontrolled
water is studied, the constant drain that is made by
floods on the health, life, and wealth of the kingdom
will be-realized, and the necessity of sweeping away the
conflicting authorities that have control over our river
basins admitted; these at present are multifarious in
number, antagonistic in character, and often injurious
in effect. The river Witham and its chief tnibutaries,
for instance, is under the jurisdiction of 17 separate
authorities, without including the various drainage
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commissioners of the Fenlands, that would bring up
the number to 40; while the river Nene, according to
the late Sir John Coode, on only 30 miles of its course,
between Peterborough and the sea, is over-ridden by no
less than 14 authorities.

Mill and navigation works affect rivers chiefly
through weirs, obstructions fixed across a stream, with
a view to prevent water passing on until it has attained
a certain head ; that height attained, its surplus water
passes over the weir, in times of ordinary flow, with a
more or less considerable fall. Landowners require a
untform top-level, neither too high to flood the meadows
nor too low to deprive them of moisture. Navigation
requires the water to be penned back to make the upper
reaches navigable, whether the land below suffers or
not ; whilst fishing owners maintain their right at their
own convenience to raise the top water to its highest
limits, and then suddenly to depress it to its lowest
hiits, so that the fish may be caught in receptacles
placed on the weir. Water users pound up the water
to obtain increased fall and volume, and draw it off by
a mill-race, discharging it at the mill-tail; the water is
often allowed to pound up the mill-head until it backs
up the mill-tail of the works above, no thought being
taken of the requirements of the works above and be-
low, “flashes” of water being passed on without any
cousideration whether the works below can use it or
not. The burden of all Royal Commissions on this
subject, and the consensus of opinion of all our eminent
water engineers, ‘is that without central control these
varied interests cannot be reconciled. Weirs, properly
constructed, would offer no obstruction to land drain-
age, but to carry this out the body exercising power
over the river requires to be armed with the authority
of drainage commissioners, so that in ail cases districts
receiving waters from above should have the corre-
sponding rights of discharge into the districts below.

Applying these facts to that portion of the British
Isles that have come under the jurisdiction of the Local
Government Act of 1888, calling into existence the
county councils of England and Wales, it appears to be
necessary that there should be one authority for each
r:ver basin, with absolute control over its waters from
their source to their tidal outfall, that such authority
should be selected from or nominated by the county
council of the county or counties forming the river
basin, the number of representatives on the board being
regulated partly by the rateable value of the portion of
the river basin in the county in question, and not solely
by its area.

Looking to the fact that the water used in this
country for manufacturing and other trade purposes
is so largely in excess of that required for drink-
ing purposes, and that the value of a large area
of land is in direct proportion to its facility of
giving the water required by industry, it is inexpe-
dient that there should be any interference with the
riparian rights of ownership, now exercised by lords
of the manor, so long as such rights do not iaterfere
with the public good. The control of these rights might
be safely left in the hands of a body acquainted with
local requirements, appointed by the county councils, as
suggested. Such a representative board would be able
to benefit landowners far more than they could benefit
themselves ; having control of the whole of the river
gradient from its source to its outfall, they would be
able to maintain our rivers at sufficient average mini-
mum height to insure a free arterial drainage, and the
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regulation of floods at a sufficient maximum height to
originate hydraulic energy when requited, and for the
purposes of navigation. They could also insure suffi-
cient purity to satisfy the requirements of water supply,
manufacturing processes, and the preservation of fish.

Should a Water Board be appointed for each river
basin, nominated by the county councils within that
basin, hefore they commence their active operations, it
will be necessary that the surveyor or engineer obtain
for them reliable information as to the height of floods,
and that the levels should be recorded on the 6-in.
county maps of the ordnance survey. Such information
would be greatly enhanced in value, if a record was
taken daily of the height of streams on all the county
bridges ; such observations could be readily ubtained
if gauges were painted on them in white and black,
giving the height in feet above the ordnance datum, of
the mean sea level, to facilitate comparison, and the
height of the water upon them was daily noted by the
county constabulary on their ordinary rounds. At mm-
portant points self-recording apparatus to ascertain the
daily quantity of water carried down might be placed
under the direct supervision of the board's official, who
should organize a system of flood warnings by
telegraph.

In the meanwhile much valuable information may
be rescued from oblivion by observers, who will note
the height marked by floods at important points, and
the height in reference to the ordnance datum given,
date and local circumstances recorded. If such a work
were undertaken by the leading provincial societies, a
valuable mass of facts would soon accrue. The author
ventures to think it is also the duty of scientific socie-
ties to urge upon the Goverament the necessity of
parliamentary power being given to the county councils,
to sanction the small charge that would have to be
made to oblain accurate water information, to fix
gauges on the county bridges, to inaugurate a system
of flood signalling, and to make such contributions,
regulated by the area included, as would give funds for
the inspection of rain gauges, and the tabulation uf the
averages of the rainfall of the district over which the
board has control. Were such a mass of facts in
existence, the Water Board, when appointed, would
have a tangible {oundation on which to improve their
district, increase its wealth, and preserve the health of
its inhabitants.

In the past parliamentary inquiries, though carried
out with infinite patience and care by committees of
both Houses, have been, and must ever be, liable to
serious error, schemes being sanctioned that were im-
practicable, from old mines beneath reservoirs, causing
fearful augmentation of local rates; of embankments
that were in most unsuitable situations; of volumes of
compensation waters ordered to be given out of all pro-
portion to the supply to be obtained Evenin enquiries
of the Local Government Board on the spot important
interests are often sacrificed by the facts, through the
ignorance or apathy of the local authority affected by
the proposals dealt with, not being disclosed—as in one
case known to the writer, a sewage farm having been
sanctioned on the site of springs dried up by the pump-
ing of a public well of another local authority. Again,
local anthorities can often sink wells, on land they have
bought, without a public enquiry of any sort, and in an
instance in the writer's experience, theysank a well for an
additional supply at a point where it was bound to draw
on_their own sewage farm, and eventually did so. In all

these cases were Parliament to make it imperative that
a preliminary local inquiry be held by the water board
of the district, and they be requested to report their
opinion on the merits of the case for the decision or
inquiry of the Local Government, the dangerous results
could not accrue.

The following table gives an approximate estimate
of the square miles of each geological formation or
group of such in England and Wales :—.
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In the writer's work, ¢ The Water Supply of
England,” London, 1882, he gives a hydro-geological
map facing page 30, in which England and Wales are
divided into four areas of geological formation, which
for waterworks purposes may be given as follows:

1. Pervious.—Suitable for ordinary wells ; pollution
possible.

2. Suprapervious.— Suitable for artesian wells;
pollution not possible.

3. Partially Pervious.—Suitable for artesian wells;
pollution not possible; or for reservoirs, giving good
dry-weather results.

4. Impermeable.— Suitable for reservoirs catching
flood waters only; above limits of possible pollution.

The degree of porosity of a rock varies in direct
ratio of the spaces between the grains of sediment of
which it is constituted, the water being stored in the
interspaces only, just as water may be stored in a tank
filled with shingle, the quantity held varying from o.185
of a gallon (a pint and a half) in a cubic foot content
of granite to 14 gallons in Bath oolite, and 2 gallons in
chalk. Chalk and other limestones receive water with
great rapidity, but. part with it with exceeding slow-
ness, there: being .a constant struggle between gravity
and capillarity. It isimportant to distinguish.between
the amount of storage capacity and the actual volume
annually absorbed from rainfall, the one appertaining
to ¢t water capital,” the other to ¢ water revenue.”

‘When bands.of permeable and impermeable rocks
alternate,.each porous. band contains a separate sheet
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of water, which flows down the *“dip planes" of the
strata confined by the impermeable layers above and
below. Such water flows with the ¢ head,” due to the
difference of vertical level of the ‘ area of outcrop " to
that of the ‘‘area of discharge,” less the frictional
resistance of the fragments of the rock through which
it passes, When the facilities for the discharge of a
volume are less than the quantity capable of being
received, the porous rock will be full up to the perme-
able layer above, which is invanably the case when all
outlet is stopped by faults throwing in impermeable
strata. Such porous rocks may be regarded as under-
ground ccaduits, the depth of which is the thickness of
the bed, the width of which is the extent of the outcrop
or horizontal strata of its bed, and the inclination of
which is the dip of the strata. When the outlet is
blocked the saturation level remains unchanged, and
unless water is artificially removed, so as to provide
space for a fresh supply, no additional water can be
added to the existing store. In wells and borings of
the artesian class, in which the poious rocks absorb their
supply in a distant area, the water rises to the height of
the intakeless loss from friction, and forms the artesian
rest-level. The inclination of the water between several
wells of this class gives the aitesian gradient; heavy
pumping may produce an “artesian pumping level,”
but not a true * cone of depression.”

Pervious or permeable formations, by gradually
absorbing waters which fall on the surface, and slowly
percolate through them, act at once as filter-beds and as
reservoirs, the capacity of which is limited by the area
of absorption and the thickness of the pervious bed.
When rain falls upon a pervious rock overlying im-
permeable deposits, the water-line is generally near the
surface, and forms the * plane of saturation” which is
found to be slightly above that of the deepest valley
intersecting the water-bearing rock, rising toward the
centre of the hill, varying within certain limits, being
governed by the amount of previous rainfall. 'When
wells are sunk into it, and excessive pumping tzkes
place, the plane of saturation is artifically and locally
lowered, and is known as the pumping level. After a
few hours’ cessation of pumping, the water rises to its
original level, or nearly so; the point so reached is the
“rest level.” The difference between the ‘rest
level ” and the pumping level in some wells is as
much as 100 feet. The area of exhaustion resembles
an inverted cone, the apex of which rests on the
point at which the pumps abstract the water, and the
base of which is a circle at the surface around the well.
If over-pumping takes place, the ¢ cone of exhaustion "
has to be enlarged; its vertical height increased by
lowering the pumps to a lower level, and is followed by
a larger concentric circle being added to the central

one at the surface. At each successive lowering of the"'v/:j:;’; = T HHH

pumps a larger concentric circle of contribution is
added to the original area of abstraction. Wells of
this class are not artesian, and the water in them does
not rise at pressure. In porous rocks of great thick-
ness, the plane of saturation is often at a considerable
depth from the surface, the annual rainfall absorbed
being balanced by the springs running off at the lowest
level, but little being collected from the floods, the
water passing over the outcrop of the porous strata
too quickly to sink into the strata. In these
cases it would be possible to raise the height of
the saturation level, increase the storage powers of
the rock and the yield of the springs, by sinking

« dumb-wells ' into the porous strata, and draining

storm water channels into them; in this manner the

“ floods " of wet periads might be collected and gradu-

ally distributed as * springs " during periods of drought,

and the ‘““dry-weather flow " of the streams increased.
(To be continued.)
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For Tug CANADIAN ENGINEER.
ENCGLISH SEWAGE AND WATER WORKS.

BY W. M. \WATSON, TORONTO.

Thne Ferozonk AND POLARITE SySTEM.
While in Yorkshire, England, this summer, I in.
spected several of the recently-built public works.
At the present time the cleaning of sewage is of
the first importance, because the Government is in
earnest in compelling the local authorities to stop
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polluting the natural water-courses and rivers. During
the past twenty years many large and expensive sewage-
disposal works have been erected that have proved
almost failures, nearly all being too slow in their action
and too expensive to work. The authorities are begin-
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ning to see that simple and inexpensive methods give
the best resulits,

The manufacturing town of Bradford built, nearly
twenty years ago, about the largest sewage works in
England. I fully explained their system in Torouto
newspapers for January 25th, 1887.

They are now preparing to erect new works on the
' continuous-flow ™ system, because the old works have
never been able to handle all the sewage, though the
cost of maintenance has been $18,500 per year, and
916,750 for interest and sinking fund.

The town of Huddersfield has lately adopted the
Ferozone and Polarite system. In this system, the
sewage runs through a strainer to a settling tank, and
during its passage from strainer. to tank a substance
called FFerozone is mixed with it, which causes the dirt
to separate from the water much more quickly than by
mixing it with lime. When the sewage arrives at the
outflow end of the tank it has let go the heaviest dirt,
and it is then passed upward through a filter containing
Polarite, which the inventor claims will never foul or
lose its efficiency. There is an arrangement attached
to settling tank and filter, which cleans out the sludge
without intetfering with their working. (See sketch),

By the advice of several town engineers, I visited
the Baildon Combined Destruction and Sewage Works,
These appear specially suitable for large places, as it
destroys the garbage and night-soil, and the products
of the destructor furnace areused to clean the sewage,
large clinkers being placed at the bottom of the filters,
over them a thick layer of large cinders, then another
layer of smaller cinders, all covered with about 8 inches
of fine stuff that has been passed through a quarter
inch sieve.
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that one set can be cleaned while the others are in use.
They need very little attention and only require clean-
ing about twice a month, and the sewage is continually
on the run.  Between the settling tanks and filter beds
the water is made to pass over a wheel, which shakes
up the water and supplies power for screening the ashes.
One man on day and one on night duty are all that are
needed to attend to the works. '

This appears to me to be the best system of de-
stroying garbage and cleaning sewage water, and it cer-
tainly is the cheapest. I believe there is no patent
on the apparatus, it being (with the exception of the
destructor furnace) a home-made concern.

I inspected several refuse and garbage destroyers.
The best I saw was at Hamerton street, Bradford. The
ashes and night soil of the neighborhood, also all the
fish and vegetable refuse of the wholesale market, are
liere burnt up and made into a profitable product. The
clinkers are prepared and sold to make concrete; some
are mixed with one-fourth lime and made into building
mortar. The old shoes and boots are sold for export to
Germany, Old cans, after passing through the fire, are
sold to chemical manufacturers. The bad fish is passed
through a separate retort heated by steam and ground
to a fine powder, which brings a high price as manure.
The heat from the destructor fires are used to heat
two large boilers, supplying steam to the engine which
turns the grinding rollers, clinker and lime crushers,
hoists, electric light dynamos, etc., besides steam to
supply the fish retort, furnace blowers and heating
pipes. The sale of the products nearly covers the ex-
penses. The furnaces are well and solidly built, and
every appliance is put in to keep the place clean and
easily managed. They are built in the midst of a dense
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— SELF CLEANSING CIRCULAR TANK .

The sewage is passed through a strainer into a
tank divided by walls into three sections; nothing is
mixed with it, but during its passage through the three
sections of the tank most of the heavy matter is lefc.
After passing through the tank the sewage is distributed
over the four filters in small streams, and passing down-
ward through them, runs out a bright, clear water.
Double the quantity of tanks and filters are made, so

population, yet not the least offensive smell is noticeable
in or out of the works, except in the shed, where the
night soil is tipped and thrown into the fire. No fuel
of any kind is used, a fierce fire being always kept up
of night soil, ashes and garbage, aided by steam injec-
tors which are placed under the grate bars of each fire-
section. The amount of material destroyed is over
24,000 tons per year, aund the income from sale of pro-
ducts is $4,500. .
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Braprord FILTERING BEDS AT GiLSTEAD Moor.

About fifteen years ago a demand for purer water
for Bradford, Eng., had arisen, as much from the exi-
gencies of recent developments of the woisted and stuff
trades as from the more exacting standard set up by
the public, and in 1886 the Gilstead Moor filtering
tanks were built, capable of purifying over 7,000,000
gallons daily. '

The works are built on the line of the conduit by
which the water is brought from the Barden to the
Heaton distributing reservoir.

There are six tanks, 300 feet long, 110 feet wide
and 144 feet deep. The lowest, 5 feet, is occupied by
the filtering” material. The floor is covered by coarse
rubble in the whalebone fashion. Above this is an-
other layer of smaller stone, then a layer of stone broken
to the size of road material, the total thickness being

James Watson, M Inst
Watcrworkafnq?f;r

about two feet, which forms the drainage portion of the
filters. On the top of this is three feet of clean gravel
and washed sand, which purifies the water. Shafts are
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PILTERS IN GOQURSE OF CONSTRUCTION AT CHELLOW HEIGHTS.




built in the walls of the tanks to expel the air from the
bottom.

Each tank has a level trough across one end, about
three feet above the water line, which delivers the water
to the filters in a thin film over a lip 110 feet long.
The filter water is drawn from the tanks into a basin
holding 1,000,000 gallons. Each filter tank is provided
with inlet and outlet valves, and first-class appliances
for quickly cleaning and washing over the sand when
the filters become so dirty that they fail to work pro-
perly.

The six tanks are side by side, and each on the
same level; five are always kept working, and one
cleaning, which is done by scraping about two inches of
the sand from the top, which is riddled and carefully
washed, then spread out again.

SECTION across CENTRAL DRAIN
SHOWING FILTERING MATERIAL
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The Bradford supply is chiefly rain water collected
from the hills in North Yorkshire, and is passed down-
ward through the sand, leaving any dirt it may contain
on the surface of the filters. The works were erected
from designs prepared by the town engincer, Mr.
Binnie, who has since left the corporation. They are
now erecting another set of five filters at Chellow
Heights, together with a reservoir, from plans prepared
by James Watson, C.E., the present Bradford water-
works engineer. It will be seen by the accompanying

PLAN SHOWING
Tite FLoor COVERING
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sketches that the inlet and the outlets of the filters are
differently and better arranged on a less expensive style.
while the mode of filtering is similar to the ones at
Gilstead Moor.

The Bradford waterworks are all gravitation works.
They supply 31 small towns having a population of
440,000, together with 226,610 of their own people, be-
sides water for trade purposes to numerous dye works
and manufacturers. The levels supplied vary {rom 200
feet to 1,200 feet above sea level. The rain fall, which

is the source of supply, averages 42 inches per year. ué% )
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ELEVATION

The collecting hills are about 50 mi'es from the town,
and their elevations range from 600 to 1,475 feet above
the level of the sea, and they measure over 13,000
acres. The water is stored when collected in nineteen
reservoirs having a total capacity of 3,076,365,000 im-
perial gallons. The quantity used daily for manu-
facturing purposes through meters averages 213 gallons
per head, and for domestic use, without being locally
measured, is 20} gallons per head, making a tota! con-
sumption of over 27,897,620 gallons of water per day,
and is supplied at a pressure up to 200 lbs. to the square
inch. The income amounts to nearly $700,000 per
year; the expenditure being a little more for the year
1895.

NO SMOKE.

——

The development of manufacturing interests in
Canada has not yet reached a stage in which smoke
prevention becomes a topic of great importance. OQur
large industsies are not always in our large cities.
Where this is the case, the drier atmosphere of Canada
makes less noticeable the evil effects of smoke than are
they in England. Existence in some English manufac-
turing cities, such as Sheffield for example, is rendered
burdensome to all but those inured through a life-long
experience to the noisome and dingy fumes. From a
scientific standpoint smoke is a nuisance, and a pre-
ventable one, but, commercially, manufacturers claim
smoke is a necessary evil. In England they have a
Smoke Prevention Act, but legislation which demands
the impossible, or that which is generally believed to be
impossible, is usually more honored in the breach than
in the observance. A movement has been under way
for some time in England to demonstrate the fact that
smoke prevention may be carried on upon an economi-
cal scale, the promoters believing that no argument in
favor of reform is so potent as the short and simple
statement, **it pays.”

A large number of gentlemen eminent in science
and commerce are included in the executive of the com-
mittee for testing smoke-preventing appliances. The
president is Lord Egerton, of Tatton, while a duke, two
bishops, two or three earls, and about a dozen mayors
are members of the committee. A. E. Fletcher, for-
merly chief inspector of Alkali works, is the originator
of the movement.

The object of the movement is told in the opening
passages of the report of the committee.* The task of
sclecting the best method of effecting the reduction of
smoke is not an easy one for the coal consumer. Very
costly appliances sometimes fail to produce this end,
and this has deterred others under the fear théy will
make large outlays in vain. Under these circumstances
those interested in forming the committee came to a
conclusion that a great step towards smoke-prevention

*Published by the Guardian Printing Works, Manchester,
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would be made if manufacturers could learn on trust-
worthy authority that suitable smokeless furnaces exist;
and could obtain information from users, rather than
from makers, as to efficiency, cost and economy in
working. It would also tend towards the same desirable
end if local authorities and magistrates were provided
with accurate information as to the kinds of manu-
facturing processes in which it had been proved that
the production of smoke can be econoinically prevented.
To this end the committee set about, firstly, collecting
and arranging the results of past experience ; secondly,
making examinations and tests by the aid of experts.
The report under notice embodies the chief results of
their labors.

We have here said engineers know *¢ that factory
smoke is a preventable evil," but that is a fact which is
not always acknowledged willingly. Reference is made
in the report to the theory—which is still largely held,
and is a favorite argument with some writers in the
press—that if there is not black smoke at a chimney
top, carbon monoxide, a highly poisonous gas, must be
generated. Mr. Fletcher has investigated this matter,
and it is only necessary here to.say that he refutes the
argument. His reasons for negativing the statement
ate given in the report. It is also unnecessary for us
to follow the report in the explanation of the phenomena
which occur in the burning of coal in a boiler furpace.
Our readers are aware that, in the words of the report,
“the problem to be solved is that of effecting the com-
plete combustion of coal with a minimum of air.”” Ex-
cess of air is heat carried to waste; deficiency in air
leads to smoke, although the presence of smoke is not
necessarily a proof of deficient air supply. Ideal stok.
ing practice would be reached if the exact quantity of
air required for combustion of the fuel were admitted
to the furnace, and the whole of this air were properly
used. Such a perfect balance is, of course, not to be
secured, and practically an excess of air must be ad-
mitted.

The comniittee decided in making special tests to
use both the chemical and mechanical methods, setting
one as a check against the other. The chemical tests
included examination for temperature and analyses of
chimney gases. The mechanical tests were o the nature
of discovering the performance of the boiler or engines,
and comparing the coal burnt with the work done. Of
course, these were combined with observations of chim-
neys and reccrds of smoke emitted. It was further
decided the tests should be carried out under the ordi-
nary conditions of factory working, those makers who
might be interested in apparatus to be tried not being
informed, so that the machinery would not be specially
prepared, and the working being of the nature of a tour
de force.

The information collected is presented in five elab-
orate and extensive tables, which will require close
study in order to afford instruction to the manufac-
turer. Values are given for smoke emitted.
Three degrees of density were taken as standards,
namely, dense, medium, and faint. From whole-
day observations made at Bolton and Oldham, it ap-
peared that with hand firing and admitting air at
the front, at the back, or at both back and front of the
furnaces, the average duration of smoke, in xzexamp'les
of each process, was 104, 81, and 82 minutes respect-
ively during 10 hours. With four kinds of sprinkling
stokers the average duration of smoke per 10 hours was
respectively 97, 103, 117, and 08 minutes. With 21

examples of coking stokers, the average duration of
smoke was only 16 minutes per day of 10 hours. These
latter do not come far short of standing first in power
and economy, whilst six of them are far the best in the
competition, both by the water evaporated per pound
of carbon value and by the proportion of carbonic acigd
in the waste gases. ‘‘This,” the report adds, *‘ shows
that the action of the machine was attended by the
letting in of less unnecessary and heat-absorbing air
than any of the other machines or systems.” As before
stated, very full details of these tests are given in the
tables, and to these we refer our readers.

In regard to hand-firing, the report has some preg-
nant remarks. The two best examples of smokeless
hand-firing gave 1o and 17 minutes’ smoke, but the
same results do not appear to have been attained when
the firemen were not aware that their chimneys were
being observed; the records going up to 86 and 40
minutes respectively. In other cases bad results are
attributed to want of skill or care on the part of the
firemen.

Returning to the mechanical stokers, we find that
one only gave four minutes’ smoke per day of 10 hours,
as an average of two days, with three boilers burning
72 tons of coal per week. In other cases two and three
minutes are recorded. In the case of an alkali works,
where 11 boilers with a coking stoker discharged into
one chimney, there was only 2% minutes faint smoke
per hour,

It is needless to give further isolated details here,
and we will conclude Vith one or two expressions of
opinion from the report. Firstly, there is a quotation
from the Glasgow branch: *¢ The committee is of opin.
ion that whilst future experiments and inventions may
be the means of introducing new and better methods of
treatment in the combustion of fuel, enough is known
at present to enable steam users to work their boilers
with a fair degree of economy and practically without
yacke,” The Sheflield committee say: ** While it is
certain that cmoke may be almost entirely and completely
prevented from steam-boiler chimneys, the conditions of
working are so varied that no single arrangement can
be expected to meet every individual case, and, further,
whatever device is applied to a boiler to prevent smoke,
its success will, in a great measure, depend upon intel-
ligent handling and management.” The main commit-
tee for themselves say : “ A manufacturing district may
be free from manufacturing smoke—at least from steam
boilers, with which alone the committee have concerned
themselves—and as to the means by which it may be
freed, this report contamns ample information.”

For Ty Canap1an ENGINEER.

DYNATIOS AND MOTORS—ITAINTENANCE AND
CONSTRUCTION.

BY J. B. HALL, E.E.

As a great many commutators are constructed a
slight blow on the surface will produce a flat, a, Fig. 1,
which can only be removed by turning off the surface
in alathe. An excellent method of prevention is to
leave the space below segments b, Fig. 1, vacant, and
after assembling drill two holes, ¢, Fig. 1, in the sleeve
d and washer ¢, and after warming the commutator to
about 212° Fahr., pour molten sulphur in one hole untit
it is full, ja.ring the commutator to cause adhering air
bubbles to escape. Thus the possibility of developing a
flat is minimized ; in fact some prepared thus have been
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A great many machineson the market have hastily
filled up commutator bars which are not true to gaugs,
the mica insulation between having the same fault, and
as a result there is a shifting of the neutral point back-
ward and forward over a small space, which, though
not very important alone, in connection with a distorted
field at full load (caused by the armature reaction)
greatly aggravates the evil of sparking., Sometimes the
bars pinch. In that case, when the bars have worn
some depth, they become slightly loose, and the friction
of the brushes, with the pull of the connecting wires,
throw the bars on a stagger, a, Fig. 2, causing two bars
to be short circuited under each of the brushesat a time
thus doubling the tendency to spark. Bars pinching on
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their inner side are not so bad as the case just men-
tioned, forin a machine running in one direction the bars
cant over in the direction of rotation (b, Fig. 2) as far as
the washers will permit; then the leading edge (in the
direction of rotation) is slightly raised, although in time
it will wear down some, faint sparking generally sets in,
which increases the trouble as the area of brush contact
is diminished, increasing the resistance, causing a
greater Joss of watts, which manifests itself in heat.
Mica over o.05 inch thick is likely to wear less than
the copper segments between, and create ridges which
will make the brushes jump and cause a spark at d,
Fig. 1, which will gradually increase until the whole
surface is pitted, and the only remedy is to-turn the
commutator in a lathe. When the trouble is slight,
the wmica can be levelled by backing a piece of ooo
sandpaper with a smooth piece of wood, and rubbing it
over the surface until no irregularity of the surface is
perceptible to the touch.

Another source of loss in certain makes of machines
is in the brush-holder. This brush-holder has nothing
to recommend itself except its cheapress of manufac-
ture, Fig. 3 shows its appearance. The passage of
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the current to the carbon is almost altogether through
the spring and pressure plate, b, ¢, and with large cur-
rents the resistance of the spring, even if it is of large
wire, is material ; but the worst point is that the moment
of inertia of the spring is too great to permit it to press
the carbon evenly when passing over slight irregulari-
ties in the commutator’s surface, therefore increasing
the friction loss. Or, if the spring is of finec wire, the
tendency to buckle out of shape is manifest, and the
resistance to the current soon heats up the wire, and
its temper soon leaves it, the resistance of the sliding
contact increases and sparking sets in, and the com-
mutator shows the '-35 by a rise of temperature.

Quite a number of armatures are constructed with
a very low magnetic flux and a large number of turns of
wire ; the latter in certain machines whose rated capa-
city isabout twice the safe limit, both as regards spark-
ing, heating and torque. Most of these are rated from
1 to 10 hn.p.,have a loss of over 25 per cent., and have a
rise of temperature of 130° Fahr. above the atmosphere,
and these are sometimes pointed out as successes
and they command a large sale. The only reason of
their failing to break down is that they are seldom loaded
to their full-rated capacity, and if that should occa-
sionally happen, the sputtering, sparking and steaming
of the commutator and bearings scare the user, and he
hastens to lighten the load.

A very liberal rule to go by when examining a
motot is to note the decrease of speed when loaded, and
if the difference is more than 8o in a 1,000, a rejection
of any of that kind should follow as being unsuitable
forany purpose. Mantors should be so designed to sustain
their full load without movement of tha brushes, for not
one person out of a thousand would care to takethe
trouble to do it by hand. In dynamos, failure to adjust
the brushes on a machine of the kind noted, shows it-
self in the dimming of the lamps.

In regard to the ultimate heating of a machine,
212° Fahr. should never be exceeded. Taking the
maximum temperatute of the room in which the ma.
chine is at 100%, 112° Fabr. is the greatest allowable
rise of temperature of any machine, and although such
a temperature is safe as far as charring the insulation is
concerned, most lubricating oils vaporize below that
temperature (212° Fahr.), and the resistance of the elec-
trical circuits increase roughly, about 20 per cent. more
than an 80° rise. While such a high temperature is al-
lowable, yet it is geuerally safe to assume that a
machine having a dse of over 85° Fahr. is very in-
efficient. Bearings are now generally well propor-
tioned by all manafacturers, and in considering
them, a rough and ready rule is to allow for
machines having over 1,000 revolutions per minute
length of bearing (actual surface in contact with the
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shaft) = 4 times the dinmeter of shaft, and for speeds
under 1,000 R. p.m.length of bearing = 3 times diameter
of shaft. OQil rings are to be preferred to chains if they
are seamless, as chains have a tendency to stick. Theoil
should be changed at the greatest interval of time of
one month, and the reservoir cleaned out of all brass
dust that may have accumulated. The small amount
of trouble involved ins»> doing will save the replacing of
bearings at frequent intervals

Motor and isolated dynamo users have a very
wise (?) plan of placing their machines in an out of
the way corner where dust gathers in quantity, and
neglecting to pay attention to the requirements until
some day the motor fails to “mote™ and ...c dynamo
fails to * pick-up;” then in hot haste they send for the
maker, and with the ‘¢ finger of scorn ™ upraised, they,
by their language and gestures, blame the machine for
failing to operate under treatment that they would be
ashamed to give a steam or gas engine, or even a water
motor.

THE DISCHARGE OF THE ST. LAWRENCE RIVER.®

BY PROF. C. H. M'LEQGD. MA. E., M.CAN. SOC. C.E.

The extreme low water of the St. Lawrence in the
autumn of the past year called especial attention to the
variations in the discharge of the river, and it seemed
to the writer to be a matter of no small importance to
obtain a measurement of it at the exceptionally low
stage existing in the early part of November.

From enquiry made at the time, it was learned that
it was not the business of anyone in Canada to gauge
the St. Lawrence, and that the only measurement ever
made below Montreal was that by W. J. Sproule,
M. Can. Soc. C.E., under the direction of the Montreal
Flood Commission, in 1886.1

Having in view the interest of a measurement
at this special time, and as the work happened to fall
into line with one of the courses of surveying lectures
then in progress in McGill College, the writer induced
some of the students of the University to undertake the
work under his direction, assisted by Prof. C. B.
Smith, M. Can. Soc. C.E,, and ]. G. Kerry, A.M. Can.
Soc. C.E. The Hon. G. A. Drummond very kindly
placed his private yacht at the disposal of the college
for the purpose, and Frank Redpath gave up two days
of his valuable time to take charge of the yacht during
the work.

The position chosen for the gauging is situated
about forty miles below Montreal, its upper limit being
approximately 6,200 feet below the wharf on the north
shore of the river, at Lanoraie. This choice was made
not only because it is the position best suited for the
work within easy reach of Montreal, but also chiefly for
the purpose of comparison with Mr. Sproule’s work,
the position being that in which his measurements
were made.

It wasintended that the gauging should be made
during the first week in November, but owing to
unavoidable circumstances it had to be postponed, and
was not made until the 13th and 14th of themonth. The
lowest water levels occurred on Oct. 2Sth, Nov. 2nd and
7th. On the first day of the measurement, Nov. 13th,
the water level was seven inches above its lowest point,
and it rose three inches while the work was in progress.

* A paper read before the Canadian Socicty of Ciril Englneers,

1 Some measurements as 1o the discharge of the St. Lawrence were made by
the late M. Guerin in 1832 at Montreal, and are referred to in the report of
1. F. Perley. then chief engiacer of public works, for 182293,
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For a mile or more both aboveand below the gaug-
ing area, the river runs a straight course and has a very
uniform cross section. Over this distance also, the
levels which were taken under the direction of the Flood
Commission in 1886 showed a constant surface slope.

In order that the measurements might be entirely
comparable with those of Mr. Sproule, similar methods
to those employed by him were adopted. The velocity
observations were made on rod floats immersed to the
greatest possible depths. Inthe reduction of the work,
the observed velocities were corrected by reference to a
vertical velocity curve obtained from measurements
with an electrical current meter, by Amsler. The rods
were of uniform section, and were loaded with lead
weights within tin cylinders, having the same section as
therods. Theimmersed depths of the rods ranged from
6 feet to 42} feet. The average velocities were obtained
from the times of crossing of the two ranges, and were
checked by the velocities between the stations along
the lines, the positions of which were fixed by box sex-
tant angles to points on the shore. All data as to
soundings were, through the kindness of Mr. John Ken.
nedy, taken from the plans of the Montreal Flood Com-
mission.

The plate No. 8 shows the contour lines of the
river bottom and shore lines for the length of 3,000
feet, over which the float observations were made. It
shows also the courses of the several floats, with their
observed velocities and the immersed depth ¢ each
float. The plate- No.g gives similar informatiun for
Mr. Sproule’s measurements. The plate No. 10 shows
the average cross sections for the entire length of 3,000
fect. The upper section refers to the work in 1886, and
the lower one to that in 1895. The mean position and
lateral range of cach float is also shown on the diagrams.
The dotted lines below represent the most probable
velocity curves resulting from the observations. In both
cases the plotted velocity curve is that which results
from the float observations, after applying the small
correction due todepth of immersion, as compared with
the average depth of the water along its path. This
method of reduction givés, of course, slightly smaller
values than those arising from the observed velocities,
and the discharge as here computed for 1886 is some-
what less than the official figures of the ¥lood Com-
mission. The arca of the cross-section in 1886 was
115,298 square feet, and the discharge 311,101 cubic
feet per second. The area of the 1895 cross-section—
when the water was one foot nine inches below official
low water—was 105,432 square feet, and the discharge
amounted t¢ 216,621 cubic feet per second. At the
period of lowest low water 1n 1895, 1in which the water
level was, as nearly as can be ascertained, two feet seven
nches below official low water, or corresponded to a
depth of seven feet cleven inches on the flats of Lake
St. Peter, and 249 feet mimmum depthin the navigable
channel of the river, the cross-section was reduced
about two per cent. below that of November 13th and
14th, 1895. Assuming that the discharge of the river
varies proportionally to the area of the cross-section, and
taking as data the results of the measurements above
given, the discharge at the lowest water stage of 1895
amounted to about 196,000 cubic feet per second.

Referring now to the degree of accuracy which
should be expected in work of this kind, the positions of
thelines 1, 111, VII, VIII, X, XI, XIV and XV, Plate
No.8, will befound to accord somewhat closely with those
upon which the 1886 discharge depends. The addi-
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tional lines in groups near to seme of these afford an
excellent means of estimating the limits of precision of
such measurements. The lines V, VI and VII were
practically in the same position and the rods were all
immersed to the depth of 42 feet, yet there was a dif-
ference in the average velocities of two of the rods of
13-100ths of a foot per second, amounting to over six
per cent. of the whole velocity. The two lines which
show the extreme velocities 2.07 feet per setond and
2.19 feet per second, were run within a few minutes of
each other, and under precisely similar conditions, on
the morning of the second day of the work, with a
strong wind blowing at right angles to their directions,
whereas No. VII was run on the previous day during
very calm weather. It is, perhaps, worth noting that
although about 10 per cent. of the length of the poles
projected above the water surface, there was no ap-
preciable drift in the lines.

A similar, but not quite so great discrepancy, oc-
curred in the velocities of the rods IX and X. There
the difference amounted to about 5 per cent.of the
whole.

The writer cannot but confess to some surprise
that under conditions so very favorable to uniform
motion in the vertical filaments of water, such great
discrepancies as these should be found.
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In the small diagram, the vertical velocity curve
resulting from the measurements by meter at the posi-
tion marked (A) on the plate 8 is exhibited. The
velocities at the several depths are the averages of two
independent measurements extending over about three
minutes cach.  The velocities at the surface and at the
4 fect depth are discordant, owing to their proximity to
the yacht. Similarly, the variations in the two lower
positions arise, probably, from deflected currents due
to irregularitics in the bottom. The average velocity
given by the curve agrees very closely with that which
would be obtained from a float passing through this
position. Owing to lack of time, it was impossible to
obtain more than onc set of measurcments, and this
curve has been taken as a typical one in the reduction of
the work.

The great question of the causes which led to so
phenomenal a low water period is one which the author
has at present not had time to discuss. He is, however,
glad to state here that it has recently been the subject
of a paper by Mr. Stupart, director of the Meteorologi-

cal Service, an extract of which referring to the low
water period under consideration may perhaps be
quoted: . . . . . “We can now see why
Lake Huron is so decidedly low; it is due to Lake
Superior having been low for some years, until 1894,
combined with the effect of an abnormal deficiency of
rainfall from 1887 to 1895, excepting the years 1892 and
1893. At the beginning of this same period in 1887,
Lake Ontario was high, but two years of exceedingly
sma’l rainfall rapidly lowered the level. In 1839 and
1890, the rainfall was above average, and temporanly
checked the fall which would have resulted from the
low water in the upper lakes; but in 1891, a marked
deficiency of precipitation brought a very low winter
stage. Two years, 1892 and 1893, of above average
rainfall now improved the level a little, but the de-
ficiency of rainfall in 1894 and 1895, and particularly in
the latter year, in conjunction with the effect of a small
intake of water by the Niagara River, doubtless pro-
duced the almost phenomenally low stage of the past
year. I believe that these facts are amply sufficient to
explain the present state of affairs. . . . In view
of these facts it is quite unreasonable to suppose that
Lake Ontario will this year, or even next year, attain
a high stage; the increase is likely to be gradual. Lake
Superior is, as we have scen already, high; this will
help to raise the level of Huron, which lake will rise if
the rainfall be even up to the average, and then with an
improving head of water in that lake, and consequently
in Erie, the flow by the Niagara will improve and assist

* in raising the level of Ontario; but with so many factors

to be considered, it is impossible to predict with any
certainty how long it will be before a really high stage
is again reached.”

HINGED CONCRETE BRIDGE ACROSS THE DANUBE.*

—

This bridge, which was designed and built under
the supervision of Max Leibbrand, engineer, connects
the village of Inzigkofen with its railway station on the
opposite side of the Danube River. The traffic being
very small, the appropriation bad been put at the low-
est possible limit, and it was necessary to observe the
greatest economy in deciding upon the kind of structure
and the materials to be used in designing the strue-
ture. The condition of the river and river bed was not
suitable for the use of intermediate piers, but the pres-
ence of solid rock on the right bank of the river and a
hard gravel on the left favored the adoption of an arch.

As there were no stone quarries in the vicinity,
while a factory producing most excellent cement was
located within a chort distance, it was decided to build
the arch of concrete. Comparative estimates showed
this to be a cheaper construction than either a Monier
arch, or one of iron alone, or of cement blocks. An
important feature of the design is the placing of open
cast-iron links or joints at the crown and at the abut-
ments. The arch hinged in this manner is statically
determinate, and may be rationally and economically
computed ; moreover, any danger through settlement,
after the false work has been removed, is eliminated, as
are also any secondary strains due to changes in tem-
perature or to variationsin the vertical loading, to which
the arch can freely accommodate itself.

The following dimensions were adopted: Span,
43 meters (about 141 ft.) and a rise of 4.38 meters
(about 14 ft. 4 ins.) There is oncroadway, 2.5 meters

* From * Zeitsedrift fuer Bauwesen,”
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(8 ft. 3 ins.) wide, and two sidewalks, each 0.65 meters
(2 ft. 1} ins.), aggregating 3.8 meters (12 ft. 6ins.) as
the width between raillings. The width of the arch
proper is 3.6 meters (11 ft. 9} ins.) at the crown, and in-
creases to 4.6 meters (15 ft. 1 in.) at the abutments,
thus aflording an increased resistance to all lateral
pressures, such as wind, high water and ice. The arch
ring is 0.7 m. at the crown, 1.1 m. at the joint of
rupture, and 0.78 m. at the abutments. The roadway
is carried on 36 small posts standing upon the extrados
of the arch, except in the middle portion, where it is
carried directly on the arch. Each three of these
pillars forms a bent, the two outer ones being curved
at the bottom on account of the greater width of the
arch ring; longitudinally the pillars are joined by
arches. On top of the abutment are rollers to provide
for expansion and contraction of the roadway structure.
At the crown joint the wrought-iron hand rail is con-
nected to a cast-iron post in which it is {reec to move,
and at this point the roadway is supported on trough
plates.

Without entering into the details of calculation,
it is of interest to note that the usual method of estab-
lishing the line of pressure by loading one-half of
the arch ring was not followed in this case, but the arch
was divided into sections, and the effect of concentrated
loads at these sections was determined. Indeed, the
hinged conctruction demands this method of calcula-
tion, as the problem is a determinate one, and the arch
cannot be regarded as one elastic mass.

Construction was started in July, 1895, with blast-
ing and excavation for the abutments, and the bridge
was opened to traffic in November of the same year.
All concrete used was mixed by hand. The bents of the
light'y constructed falsework were carried on four piles
each ; resting on the cap-pieces of these piles were sand
boxes and wedges, as shown. The planking under the
arch projected sufficiently beyond the face to allow the
side-boarding to be braced against it. The abutment
links weresupported on saddles bolted to the arch ring
of the falsework. These saddles served the purpose of
resisting the thrust of the arch before it had been closed
and filled in at the abutments. The abutment plates
were each provided with four Jugs and bolts in order to
hold them in position during the concreting. Before
the falsework was removed the lugs were knocked off
and the bolts drawn out, leaving the hinge free to turn
on its axis. The crown hinge was supported on tim-
bers directly over the arch planking.

It is of the greatest importance that the axis of
each set of links should be in true alignment, and per-
pendicular to the arch, as otherwise it would not be
possible Zfor the links to turn simultaneously, and
secondary strains would arise, rendering the hinge
construction useless. Behind the abutment links a
space of 25 cm. (about 10 ins.) was left open to admit
of the hinge following the settlement of the falsework;
this space was not filled in until the arch was closed.
The joints in the planking on the face of the arch were
caulked with gypsum, and the interior surface covered
with brown paper. The model of the arch ring, formed
in gypsum, was then screwed on, and the whole coated
with shellac. The planking below the arching was;left
rough, except for a space of 20 cm. next to the face,
this strip being treated similarly to the front.  Before
concreting was commenced the falsework was loaded
at'the crown with the links and a number of sandbags,
aggregating 40,000 kg. (about 83,200 lbs.). On Aug.

2gth the concreting of the arch was started at the
abutment links. The material was placed in sec-
tions boarded off perpendicular to the line of pres-
sure, and from 1 to 1.3 m. long, and tamped in
horizontal layers. The arch thus consists in reality of
a number of concrete blocks of that length, which, how-
ever, through the speedy progress of the work were
most completely united. The concreting was advanced
from both sides towards the joint of rupture ;herea space
of 1.2 m. was left open and work continued beyond this
space towards the crown, the loading placed on the
falsework being gradually removed. The openspaces
at the abutments, and at the crown, were then closed,
and finally those at the joints of rupture while concreting
the spaces at the abutments. The end plates were sup-
ported on set screws, the strength of which was suffi-
cient to withstand the slight thrust of the uncompleted
arch, but not that of the arch when unsupported by the
falsework. In this ‘manner it was insured that the
joints distributed the pressure over the whole surface,
and not merely at the points of support.

The abutment piers were built next, and finally the
pillars and arches supporting the roadway. O-n all
visible parts of the bridge a layer of colored cement
and sand from 1o to 15 cm. thick was put in simul-
taneously with the concrete and closely united to it.

Immediately after the roadway was completed, and
five weeks after closing the arch, the falsework was re-
moved. The settlements at the crown and at the abut-
ments were closely observed from time to time The
total settlement at the crown amounted to 32 mm.,
about 1} inches, estimated at a temperature of 20° C.
This was up to Feb. 1oth, 1896, the bridge in the mean-
time having been subjected to a test load. The road-
way plates were covered with asphalted felt, }-inch
thick, upon which was a layer of sand 4 inches thick,
then gravel 3 inches thick, which was finally covered
with a thin layer of sand. The roadway is drained in
the centre and the water carried down the first row of
pillars from the abutment. The total amount of con-
crete in the bridge is 634 cu. m., or about 830 cu. yds.
The amount of cast iron in the hinges is about 33,000
Ibs., and the whole work was executed at the estimated
amount of 22,310 M., about §5,310.

THE ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

A. E. Edkins, registrar of the association, reports that the
following engineers have recently passed these examinations.—
Third Class—Geo. H. Bull, Roseacath; C. Kemp, Petrolia; A.
Ritchie, Orillia: C. Labarge, Hull, P.Q.: J. Radmore, Bucking.
ham, P.Q.; Fred. Nagle. Paris, Ont.; ]. Carol, Hamilton; Albert
Martin, Toronto; F. C. Corrie, Stratford ; D. Anderson, Mt. Forest:
J- Wilson, Hamilton, Geo. E. Bower, Lucknow; G. H. Cooper,
Oakville. Second Class—D. H. Vincent, Belleville, B. Deo, St.
Thomas: T. R. Scaton, Toronto. In all twenty engineers pre-
sented themselves for examination, of whom four failed.

We are glad to be informed that enquiries are coming in daily
regarding examinations fromall partsof the Province,and even some
from Quebec, where all engineersare required to hold a certifcate.
The city council of Hamilton bas recently passed a resoiution pro-
viding that no engincer be employed by the corporation unless he
hold an Ontario certificate. This is a good move and might well
be followed by our city council in Torento. There are about 40
certificate-holders who have not paid their renewal fees so far this
year. The registrar will be glad if these members will send their
old certificates in to his office at once, either with or without fee, as
they may see fit, becauscithe certificates are the property of the
board and must bereturned when] they expire. Information
regarding examinations will be forwarded to any engincer desiring,
on receipt of post card by the registrar.
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THE REYNOLDS ELECTRIC SELF-LOADING CAR.

THR LARGEST STRERET SWREPER IN THE WORLD.

In our June number we gave the first notice of this car that
appeared in any Canadian paper. \We ave now able to announce
various improvements in the mechanism and the construction of a
car capable of cleaning a whole town in one day. The special fea-
tures of the invention are well known to our readers. The new car,
here illustrated, is 53 feet in length, and will carry 100 cart loads of
refuse, It has three G. E. 200 motors, developing 3o h.p. each.
The broom is ¢ feet long, 44 inches in diameter, and protected by
apronswhich adjust themselves according to the direction of move-.
ment, and is drivendirect by a 30 h.p. motor, and the car rests on
double four-wheel Brill trucks. This car, like that previously de-
scribed, can be run back or forward with the utmost facility ; by
adjustable auxiliary brooms its operations can be extended so as to
cover the whole width of a street, if necessary, and it is able to
dump its load of snow or other sweepings whetever specified, or
carry it entire to some distant spot. It can do its work on any rail
track, and will easily clean a street at the rate of onz milein 20
minutes. It is as useful in the removal of snow as in ordinary scav-
engering, and such a sweeper on any street would, it is claimed, keep
the track clear and prevent any necessity for the congestion of
traffic A gontrivance which can do the work of 100 carterson a
given mile, at a cost of $3, is destinedto become a necessity to every
city baving a rail track. A model of the car will be at the street
railway exhibition at St Louis, which will open on the 20th inst.,
and the original will daily give a practical proof of its utility on
the St. Louis strects. A company of Montreal capitalists has been
formed, with a capital of $200,000, under the title of the Reynolds
Self-Loading Car Company, for the purpose of manufacturing the
invention  The directors are A. |. Reynolds, J. Quinn, M. Guerin,
G. G. Foster, and J. A. C. Madore. Offices, 157 St. James street,
Montreal.

THE ECONONY OF THE MODERN ENGINE ROOM.

BY CHARLES E. EMERY.

The elementary principles involved! in the construction and
operdtion of asteam boiler are of the simplest character, and may
be deduced from the ordinary operation of boiling water in a kettle
over an open fire or upon an ordinary stove. In fact, if an ordi-
nary tea-kettle containing a little water have its cover tightly closed,
it typifies a steam boiler. If the outlet through the spout be free,
the steam formed will escape at atmospheric pressure and a tem-
perature of 2129; if the outlet be closed, the pressure will rise as
well as the temperature of the water and steam, ard this operation
will continue until an explosion takes place, ualess the steam is per-
mitted to escape as fast as formed after the desired pressure is
treached. This is accomplished, in the case of the steam boiler, by
admitting the steam to the piston of the steam engine or to radia-
tors for heating buildings, or by releasing it through the familiar
safety-valve. The kettle may be so placed in relation to the fire
that steam will be formed at times with such rapidity as to carry
water out with it; the same operation occurs with stcam boilers,
and is known as ** priming.*

Although the principles of construction and operation of the
kettle and steam boiler are the same, the details are very different,
on account of differing conditions. First, as to operation: the
kettle is to be boiled but a short time, and may then be removed to
a cooler position in the fireplace or upon the stove, 5o as 1o permit
other cooking operations to go on, while the fire, though sometimes
regulated, is generally maintained at maximum intensity, so that,
when little cooking is being done, thereis a great waste of heat up
the chimney. On the contrary, the parpose of the stcam boiler is
to maintain steam pressure for long periods, and to utilize all the
heat in the fuel as nearly as possible.  If we suppose all the holes
in the cover of a cooking stove filled with kettles containing water,
cvidently a large proportion of the heat of the fire will be
absortbed by the water in such kettles, but in different de-
grees. Those directly over the fire will necessarily receive the
most intensc heat by direct radiation from the incandescent fuel,
while the kettles farther back will be heated principally by the
escaping products of combustion which give yp heat and are thus
cooled as they approach the chimney. The rate of transfer of heat
to the several kettles will decrease progressively as thetemperature
of the gases falls from cxposure to the successive kettles.  Ifall the
kettles be united in one, the operation will be exactly the same; the
greatest quantity of heat will be transmitterd to the water nearest
the fire, and the heating operation will be less intease as the pro.
ducts of combustion approach the chimney. 1, as in some stoves,
a direct draft be opened, making a short route to the chimney, the
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kettles or heating surface along the route will be heated, while
other kettles or other portions of the heating surfaces over which
the products of combustion are not required to pass will receive
little or no heat. The heating surfaces along the route taken by the
gases will be efficient, but in different degrees, depending upon the
heating surface encountered and consequent cooling of the gases
between the firc and the chimney, while the surfaces over which the
gases are not required to circulate will be ineflicient.

The underlying principles of boiler proportions may be gathered
from these simple illustrations  All the heat of the fire not directly
radiated to the heating surfaces surrounding the furnaceis carried by
the products of combustion, and represented by the high temperature
of the same, and such products must be passed in immediate proximity
t. other heating surfaces of the boiler, through which the heat is
transmitted to the water and the gases correspondingly cooled. In
general, the heating surface is increased so as to reduce the tempera-
ture of the gases to the lowest point consistent with a sufficient dralt,
The best boilers are so proportioned that all the surface is efficient,
though in different degrees due, as eaplained, to the lowering of
the temperature of the gases as they move toward the chimney
There, are, however, plenty of poorly -designed boilers in which, at
some part of the circuit, the gases are not distributed uniformly
over the heating surfaces, and inwhich thereare shurt cuts enabling
such gases to take a direct course, as illustrated by the stove,
making the portion of the heating surface encountered cflicient, but
leaving large arcas of the normal heating surface over which the
gases are not forced to circulate, and which, therefore, are ineffi-
cient. The evaporative efficiency of such a biler is not as high in
proportion to the total surface as one in which the gases are distri-
buted over all the surfaces with substantial uniformity

The general features of construction of a steam boiler are
First. a * furnace.” in which the fire is made, second, a ** combus.
tion chamber,” for the thorough mixing of unconsumed combustible
gases from the fuel with the surplus air that has passed through
the grate, thereby completing the combustion, third, a large area
of * water-heating surface,”” generally formed of tubes, fourth, in
some cases, ** superheating surface,” for heating the steam, lastly,
an escape for the products of combustion, generally a chimney of
considerable height to produce the requisite draft

“The fuornace may be described asa * fire-box,” and is often so
called, the fire being usually built upon grates directly uader-
cylindrical boilers or inside marine and locomotive boilers.  An
«wash.pit” 1s provided below the grate. For ** hand firing ** of
« anthracite” or **semi-bituminous ' coals the construction of the
furnace is simple.  For externally-fired boilers, the side walls, the
front about the fire door, and a low wall limiting the length of the
furnace. called the ** bridge wall,” are fire-brick. With internally-
fired boilers the fire is enclosed by metal plates in contact with the
water in the boiler. For burning highly bituminous coal a fire-
brick arch is arranged above the firc 1o prevent chilling the pro-
ducts of combustion before they arnive at the proper temperature for
full ignition. Automatic firing apparatus is largely coming into
use, paﬂ:cularly for soft coals, in which the grates gencrally incline
rapidly from the fire door, and the coal, which is shoved in at the
front by some form of feeding device, is gradually worked down
the grate by a slight movement of alternate bars effected by a small
engine. In onc form thecoal is mechanically pushed up from below,
and in another the air is admitted from aboveand drawn downward
through the bed of coal lying upon grates formed of pipes contain-
ing water. Each of these forms has a special value for burning
particular kinds of coal.

The *combustion chamber™ may be wholly or partly in the
furnacc proper above the fire, or may be partly a chamber in con-
tinuation of the furnace, which is frequently turned upward, form.
ing a so-called " uptake,” or large passage conncecting the furnace
with the tubes

The tubes of land boilers generally run horizontally through
the lower portions of the shells of **cylindrical boilers,” or verti-
cally through the water in * verticat tubular boilers *  In ** marine
boilers ™ tubes of diffcrent sizes arc employed. The products
of combustion pass from the upper part of the furnace, forming
a combustion chamber through large tubes called ** flues,” thence
through a connecting chamber or uptake to smaller tubes, and
thence by another connection or uptake to the chimney This
is called a * return tubular boiler,” aad in some cases cave-
ral returns are cmployed In some forms of marinc boilers,
and in land boilers of the sectional type, the products of
combustion are passed acruss or along tubes containing water.
in marine boilers such water tubes cross large flucs, generally
rectangular, arranged inside an outer shell.  In sectional boilers
the tubes arc collected in headers, which in turn conngct at cither

end to drums in which the water-level is located. In boilers
of this kind the gases are directed over different parts of the heat-
ing surface by means of fire-brick partitions. In some cases such
gases are required to cross long tubes several times before reaching
the chimney, or to make several circuits back and forth along the
tubes between fire-brick partitions laid upon the same.

In some boilers the escaping gases pass through tubes or flues,
or between tubes in the steam space, 5o as to evaporate any moist-
ure contained in the steam, and * superheat ™' the steam, or raise it
above the temperature due to the pressure.

The draft is casily produced by a comparatively high chimney,
but at times a shorter chimney is employed, and the necessary
dralt induced by jets.of steam or by a suction-blower in the stack.
More frequently the draft is increased by forcing air at moderate
pressure under the grates, by means of a fan-blower.

In order to secure the best results, the several parts above de-
scribed must be properly proportioned. Definite rules for «* boiler
proportions’ have been established for a number of years for
marine boilers, and most of such rules are applicable to all
kinds of boilers, but many novelties of construction, both in the
internally fired and sectional ty pes of boilers, have been introduced,
which in many cases fix some of the governing proportions, so that
the existence of any rules on the subject has been entirely lost sight
of in many quarters, and questions long since settled are beingtried
over and over again in practical work, frequently with unsatisfac-
tory results.

We bave alrecady shown that, to secure economy, the gases
should be distributed uniformly over the hecating surfaces In
some of the sectional types of boilers it is exceedingly difficult to
do this without so obstructing the passages that accumulations of
ashes, etc, cannot properly be removed. It is, however, ap.
parently ecasy to design a tubular boiler originally so that the gases
will be uniformly distributed The tubes are of the same size and
of the same length, and it seems that, by properly proportioning
the connections, the difference in pressure at the two ends of the
tubes, caused by the draft, could be made the same,so that the
same quantity of gases would be driven through each tube, and
therefore uniform and consequently maximum action obtained
for the heating surface employed Frequently no attempt is made
to accomplish this result, and very slight misproportions will make
a very considerable difference in the efficiency. Even with very
large connections, permitting only siight differences of pressure in
different parts of the same, it is found in practice that in many
cases more of the gases pass through the lower tubes than the
upper—a thing which has been overcome to some cxtent by
putting ferrules or small rings in the ends of some of the
tubes, so as to prevent frec flow of the gasesto the tubes having
the greaterdraft.  The more philosophical way, however, as deter-
mined by practice, is to reduce the area of the tubes as a whole,
thereby increasing the ** resistance,” so to speak, so that the gases
cannot be readily carried by a few tubes, but are forced to dis-
tribute themsclves throughout all the routes to the chimney.
Morcover, with the higher resistances, small differences of pressure
in different parts of the connections do not so much affect the
results.

It was found at an early date that boilers built with a certain
ratio of “ cross area of tubes™ for draft to * grate surface,’” did
better than others of different proportions, and that, with a certain
fixed relation ofcross area of tubes to grate surface, the cvaporative
cfficiency of the boiler could be pretty well forecast from the pro-
portion of heating surface to grate surface. For anthracite coal
consumed at the rate of twelve o sixteen pounds per square foot of
grate, the cross area of tubes for draft should be about one-gighth
of the grate. For bituminous coal one-seventh or even one-sixth
the arca of the grate is permissible.  For marine boilers there is
rencrally provided twenty-five squarc feet of heating surface to one
of prate, but in different types of boilers this proportion is much
varied. with results that will be explained later.

The simple rules above given apply only to the rate of com-
bustion per square foot of grate stated, so that in all cases the pro-
portions are better referred to the average amount of coal burned
per square foot of heatiug surface. The grate in any casc must be
of such size that the desired quantity of coal, to produce the requi-
site quantity of steam, may be readily burncd with the draft avail-
able. This may be readily calculated from the fact that ordinary
boilers will evaporate cight pounds of water per pound of coal
under actual conditions, and that ninc poundsof cvaporation, and
occasionally ten pounds, may be obtained with boilers of the
best proportions using the best fuel, while, with coals of less
calorific value or boilers of less efficiency, the evaporation falls
to seven or even six pounds. The grate is usuvally made of such
size that ninc to tcn pounds of coal are burned per square foot
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per hour in land boilers, twelve to sixteen pounds in marine boilers
with natural draft, and twenty to thirty pounds in marine boilers
with forced draft, whereas in locomotives, where the size of the
grate is nccessarily restricted, as high as one hundred or even one
hundred and fifty pounds of coal are frequently burned per square
foot of grate area. The rate of combustion per square
foot of grate makes little difference in cconomy, when the

thickness of the bed of coal is proportioned to the
required draft and the fire is not allowed to burn in
holes or with irregular intensity at different points  Practi-

cally, however, the fires cannot be so well attended to at high
rates of combustion, and waste results  So also, when the grate is
too large, thereby requiring a low rate of combustion per square
foot of grate, it is ifficult for the fireman to obtain a uniform fire in
different parts of the grate, and holes are liable to burn through,
admitting cold air above the fire, which effects the economical
results.

Or account of the variation in the quantity of coal burned per
square foot of grate, the cross area of the tubes for draft should be
such that one hundred to one hundred and twenty pounds of coal
and upwards will be burned per square foot of cross area. The area
of the passages leading to the tubes is generally fifteen to twenty-five
per cent greater than the joint area of the tubes themselves, and, to
reduce friction, generally the area of the uptake leading to the
chimney is made in about the same proportion. The smoke pipe
or chimney, however, need not be so large proportionally, for the
reason that there is less friction in a single large pipe thanin a
number of small ones.

The proportion of heating togratesurface varies in different types
of boilers For the old-fashioned cylinder boilers fired externaliy,
containing no heating surfaceexcept that of the external shells below
the water line, there is generally but ten to twelve square feet of heat-
ing surface per square foot cf grate. With flue boilers—which
term distinguishes horizontal cylinders upon which the products of
combustion impinge externally befow the water line, the gases re-
turning through large flues —there are usually but fiftcen toseventeen
square feet of heating surface per square foot of grate. For boilers
containing a large number of flues or tubes the proportion of heat-
ing surface to grate rises to 22 and 25 to 1 for many purposes, and
particularly for smalt tubes, is increased to 30, and sometimes 40,
soand 60101 As the quantity of coal burned is practically the
same per square foot of grate in each case, the quantity of coal
burned per square foot of heating surface for the boilers with a low
proportion of heating surface is very much larger than for those
with a higher proportion ; and at first blush it would seem that the
cylindrical and flue boilers would be very much lacking in economy,
for the reason that all the heat in the gases would not be absorbed
and a large part would pass to waste in the chimney. This is true,
but not to the extent indicated by the relative proportions, for the
reason that the heatiog surface over the fire, and that exposed to
the hotter products of combustion ncar the fire, are so much more
effective than that to which the products of combustion are exposed
when partly cooled, as explained already in the case of the kettles.
In an ordinary boiler the furnace, containing only about one-
twelfth of the towal heating surface, evaporates fully one-half
of the water, and the remaining eleven-twelfths of this surface
less than one-half of the water. As illustrative of the decrease in
efficiency rather than an exact statement, it may be stated approxi-
mately that, if five pounds of water were evaporated by the heating
surface in the furnace, the remaining surface would evaporate about
four pounds, of which the surface nearest the furnace and equal to
the area of the surfaces therein would evaporate substantially one-
half, or two pounds of water, making six in all. An equal amount
of surface added would evaporate about one-half as much as that
preceding, or one pound, making scven in all, and additional areas
would evaporate successively X b, % 1b., A 1b., $; Ib, asd soon,
so that a surface cight or twelve times that in the furnace would
cause an evaporation of not quite eight pounds.  This progression
is somewhat more rapid than actually obtamed in practice, bot
shows that the saving by increasing the heating surface may be so
small as not to be warranted.

We have approached the ** Problem of Boiler Selection ™ by stat-
inginanclementary, but claborate, manner the principles underlying
the operation of asteam boiler. Anarticle of this kind should be, in
a sense, educational, and therefore indicate the highest aims, as well
as the reason why they may not in all cases beattained. We have,
therefore, pointed out that 2 steam boiler should absorb asmuch heat
from the fuel as is practicable; that, in order to do this, a large
arca of heating surface is necessary; that in order to make this
heating surface efficient, the products of combustion must be uni-
formly distributcd over the heating surface, and the passages in

some cases be contracted so that the gases will be forced to divide
among the different routes to the chimney. These cardinal princi-
ples, as we have stated, are very much neglected. We desire, how-
ever, to further point out that, in this case as in others, there are
exceptions to the general rule. \We have indicated correctly the
proportions which should be adopted in order to seccure high
economy. We now call attention to the fact that, since the pass-
ages for the products of combustion must be contracted to secure
high economy, it is not possible to burn larger amounts of fuel
than originally provided for without some method of increasing the
draft. Moreover, the extra resistance introduced prevents prompt
action in case of emergency, that is, the boiler is poorly adapted
to respond to an immediate demand for a large amount of steam.

It thercfore follows that boilers specially designed for economy
are what is called ‘* slow steamers,” available where steady power
is required and not adapted for variable power. As the poweris
variable in many locations, a different type of boiler is necessary,
and in a great number of cases what is called a **free’ bhoiler is
employed, that is, one which will, when the draft is open, burn
coal quickly and furnish steam rapidly, although at some sacrifice
of economy. The illustration given shows that this sacrifice is not
very great, though important where economy is a pre-requisite.

Onginally boilers were constructed with large flues, and un.
doubtedly wasted fuel to some extent, but they certainly showed
marvellous work in furnishing steam. A reaction occurred, and
boilers were made with small long tubes; such boilers undoubtedly
furnished steam very economically, when there were'a sufficient
number to supply the maximum demand. It was found, however,
as readily explained by the table, that by putting larger tubes in
the boilers very much more power could be obtained, and that the
economy was so near that obtained with the boilers having longer
tubes that the owners would rarely discover the difference. ¥or
these reasons most of the boilers sold regularly are of the free,
uneconomical type, but they give satisfaction for the reason that
they furnish the steam required promptly and without difficulty.
This is true both of the ordinary cylinder tubular boilers in so com-
mon use throughout a large portion of the country, and of the sec-
tional boilers which have more recently come into the field. Tubular
boilers made free in order to supply quick demands for steam are
about equal in economy to sectional boilers,but the better examples
of sectional boilers can be forced farther above their rated capacity
than their competitors, and are, therefore, more satisfactory where
the power is variable. .

The greatest success with sectional boilers has been obtained
by putting in a large area of heating surface per rated horse-power,
and an area for draft proportioned to the heating surface. At low
rates of combustion such a boiler simply does as well as other free
boilers, without fully utilizing its large heating surface, but, as soon
as large demands for stcam are made, the boiler becomes a pheno-
menon compared with others rated for the same power. For high
powers the gases, being greater in volume, fill the spaces for draft,
and thereby make all the heating surface efficient, so that such
boilers casily run at double their rated capacity, and are available
throughb the whole range.

The subject is a broad one, but its magnitude should not dis-
courage the reader.  Some simple condition may eliminate a large
number of the boilers available, so that very few need be considered
in making a selection. For very small powers the vertical tubular
type of boiler is best: such boilers are also made of large size, but
for present purposes the larger boilers come into the geaeral class
of tubular boilers.  Locomotive boilers are best suited for portable
work, or where the space available makes the selection desirable
even at increased cost. For larger-sized boilers used on land the
selection must be made from two types, viz., tubular boilers and
sectional boilers.

The form of tubular boiler almost universally employed in this
country is a plain horizontal cylinder, with tubes in the lower por-
tion and steam space above such cylinder being set in brickwork.
There are, however, vertical tubular boilers which can be used
when the space available is best adapted for the same.  One form
of these has an interior fire-box and a large number of long small
tubes communicating therewith, and is particularly designed for
cconomy, and thercfore available where the power is steady, but not
for variable powers, for reasons previously explained. Another type
with 2 small shell and bent tubes enclosed in a shell of non.
conducting materials directly exposed on the inside to the heat, is of
questionable vatue for use under a large building where the pro-
tecting, non-conducting shell would suggest danger from fire, but is
largely employed in power stations.

The usc of shell boilers is absolutely inexcusable in all dwell.
ings and office-buildings. No matter how contracted the space, the



170

THE CANADIAN ENGINEER.

architect should provide suflicient head-room to put in sectional
boilers, the details of which are now well established, As to
space, the horizontal tubular boilers set in brickwork require most,
though such boilers are cheaper. The sectional boilers require
more height, but, on the whole, less cubic capacity for the
power developed, than any other boiler enclosed in brickwork.
Where space is very much restricted, particularly in height, a
greater power can be installed by the use of internally-fired boilers
of the marine or locomotive type. Such boilers have been used
under large buildings, as well as other forms of shell boilers, all of
which are perfectly safe so long as managed properly: but, no
matter how carefully the enginecr and his working force may be
originally selected, times of recreation and sickness either of the
parties themselves or in their families will require temporary sub-
stitution of different men. Moreover, when a plant once runs
smoothly, so little labor is required to keep it up that the best of
men become demoralized. and occasionally dangerous conditions
are established by neglect or mere oversight. The chance of acci
dent, small as it may be, should not be taken under a building o
the kind referred to. So also private owners of means should not
for an instant think of taking any chances. In the country the
boilers may be isolated from the dwellings, but this is not the case
in many locations.

However strong these considerations may be, we cannot, in
an article of this kind, overlook the fact that there are very
many locations where the simple and cheap tubular boilers
will answer every purpose. Manufacturers that build their
own boilers will, of course, put in place the ordinary type
of boiler made in their own shops, and other parties will
naturally take the same course by the advice of such manufac-
turers. For a comparatively small steam plant, where the engineer
both cares for the engine and fires the boiler, his attention is so
frequently called to the latter that the risk of accident is reduced.
Again, in large plants, the men operating one or two boilers have
such a casual oversight over others in the same room as to reduce
the risk. These considerations have their influence; so the mere
question of impending danger does not prevent parties from using
shell boilers, and the selection between the two types will depend
entirely upon the importance attached to the different considera-
tions above expressed.

‘The selection ©f a particular boiler from many of the same
type is at times difficult for one who 1s not an expert. The expert
knows there is little difference between them, if the work isadapted
for the purpose originally, and thoroughly inspected. Those not
familiar with the details can very well look over the work of the
different companies on a mere business basis, and ascertain the
volume of business each is doing, the kind of work the boilers are
petforming, and the standing of the owners as respects both busi-
ness and engineering experience. It is evidently not good judg-
ment to instal a newly-patented boiler which has not had the tesy
of experience. There are men who will do this simply on account
of difference in price and fulsome promises: so progress is not hin-
dered by taking a conservative course and letting others have the
experience. \When a number of boilers are equally satisfactory, the
question may be settled by the difference in price.  The purchasers
should, however, be satisfied, first, that they have the type ofboiler
they desire. second, that they have asked for bids from manufac-
turers of equal standing and expericnce; when, third, they may
weigh the price with the article it is proposed to furnish.

In conclusion, we should be unfairto purchasers, and belittle the
engineering profession, if we did not say that the services of an
expert engincer could well be employed originally in assisting in
the selection, and, finally, in determining whether the terms of the
contract have been {ulfilled. Perbaps the practical engineer of the
purchaser may be sufficient for the latter purpose, but the various
difficulties that can occur under such circumstances are best pre-
vented by having expert assistance throughout. Advice given by
contractors costs most in theend. A contract in proper form and
satisfactory to one’s lawyer may, if carried out to the very letter,
not secure the delivery of apparatus best adapted for the particular
purpose and the conditions under which operation is to take place.

For regular marine purposes the type of boiler for different
classes of work has been so well established that little need besaidon
thesubject. There has been for sometime a growing desire that sec-
tional boilers be developed for use onshipboard, and several boilers
of this kind bave beenused for the purpose. This use, however, has
pot become general; so an adaptation must be based on an investi.
gation by one well informed on the subject. The boiler on a steam
yacht is always a source of anxicty. One of the ordinary marine
typeand of sufficient power is so heavy that many water tubular
boilers have been designed to overcome the difficulty. They aro

not generally as substantially constructed as sectional boilers on
land, but made up of small pipes put together in many ways merely
to get an enormous heating surface in a small space. Such boilers
always cause difficulty in a greater or less degree, and the average
yacht owner, after selecting a boiler, appears unwilling to tell of
its shortcomings to their owners. It is, therefore, desirable to
consult some one who has technical information as to the failures
of different types, and the conditions under which a reasonable de.
gree of success has been secured in other cases.—Edinburg
Magasine.

THE NAUD HYDRANT COUPLING.

The accompanying diagrams are illustrations of the latest in-
vention of Captain Jean Naud, of the Montreal Fire Brigade, for
the improvement in the couplings of hose to hydrants. It consists
of two distinct parts; the one on the left in Fig. 1 is permanently
attached to the hydrant by screwing it on to thenozzles; the other,
on theright in Fig. 1, which is the part adapted to the hose. The
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object of Captain Naud's invention is the large saving of time and
the non-interruption of the streams in coupling a hose to the
hydrant which is already in use. Under the present system, to
couple a hose on an hydrant which has already one or morenozzles
in play, the water has to be completely shut off whilst the hose is
being adapted to it, which means danger to the firemen in an ex-
posed position, from his supply of water being taken away for several
minutes, and also considerable loss from the fire gaining headway
during that time. Captain Naud claims to have found the solution
to the above long felt defect in the hydrants by the following very
simple device: In the illustrations A and B are two cups firmly
screwed or bolted together so as to make a water-tight joint, and
the bulb so formed is screwed to the nozzles of the hydrants. A
screw thread is used to facilitate its adaptation and also removal in
case repairs become necessary in the hydrant. Inside the cups
A and Bis the valve F, which opens and closes by its shaft G G
sliding through the holes L and M in the supports Hand 1. The
action of the valve is based on the pressure of the water flowing
through the nozzles, which presses on it and closes the flow opening
by forcing it against the rim and making a water tight joint (sec
Fig. 1). The water being turned on, all the nozzles close simul-
taneously. Now, to adapt a streamer you couple the hose in the
ordipary fashion, only in the usual hose coupling is a ram K, and
on the coupling are the handles P and Q, Fig. 1, for dispatch
and to eliminate the use of a wrench. On securing oa the hose, the
ram K comes against the shaft G, and as you turn the handles
P and Q till this picce comes to rest, you force back with the shaft
G, the valve F so removing the obstruction to the frce passage of
the water, Fig.jz.



The experiments made at Montreal, under different prescures,
up to 172 lbs. to the square inch, with Captain Naud's invention,
have all been attended with the utmost satisfactory results, the
improvement being in no wise an impediment to the height of the
ijet nor a disfigurement to the hydrants.

Its easy adaptation and usefulness have commended it so much
to the public that already several corporations in the district of
Montreal have decided to adopt it, and Montreal itself is consider-
ing its adaptation to the whole of its fire system,

Further particulars and details of the above invention can be
had by applying to Messrs. Belanger & Amos, civil engineers and
surveyors, 51 Montreal Street Railway Building, Montreal, Canada.

COMPRESSED GASES.

The report drawn up by the committee apponted by the Eng-
lish Government to inquire into the causes of gas cylinder ex.
plosions and the precautions needed to insure the safety of
cylinders of compressed gas, is a most interesting and valuable
document, though but little further light is thrown on the cause of
the particular explosion which was the immediate cause of the in-
vestigations carried out by Professor Unwin and his colleagues. It
will be remembered, says Engineering, that, in a report on the above.
mentioned explosion, Dr. Dupre concluded that in some way an
explosive mixture had been introduced into the bottle which burst.
It was, however, difficult to account for the spontaneous ignition of
this mixture, and such experiments as have since been made on
behalf of the committee have yielded almost entirely negative
results,  Dr. Dupre entirely failed in his endeavors to produce a
spontaneous ignition of oil in the presence of oxygen, though it is
known that this has occurred in pressure gauges, and it is now
recognized that such guages must be entirely freed from oil before
being connected to an oxygen cylinder. It appears, however, that
in these cases the explosion results from the heating of the gas in
its sudden admission to the gauge tube, and in some experiments
made on this head by C. F. Budenberg and Mr. Whitefield in
1892, tinder inclosed in a tube was ignited when the valve connect-
ing the latter toa supply of oxygen ata pressure of 120 atmos-
pheres was suddenly opened. Since the Frenchurch street acci-
dent occurred some hours after the cylinder had been charged, any
action of this nature is out of the question, and the most plausible
explanation of the occurrence at present available is that some
freshly exposed surface of iron in the cylinder became heated by
absorption of oxygen, and so caused the ignition  In one case Dr,
Dupre did succeed in obtaining ignition of tinder in this way, bat
subsequent experiments resulted in failure. Oily waste is generally
credited with a capacity for spontaneous ignition, and Dr. Dupre
tried the effect of spreading a few drops of suitable oils on cotton
wool and filter paper, and plunging the oiled material into an
atmosphere of compressed oxygen, but only negative results were
observed. It has to be noted, though, that the maximum duration
of any of these experiments was only 48 hours, and it is possible
that more success might have been obtained if a longer period had
elapsed.

Moreover, the phenomenon in question is not at all well under-
stood, the necessary conditions for such spontaneous ignitionbeing
not known with any accuracy, since, though the precautiens to pre-
vent its occurrence are now common property, less “attention has
been paid to the means by which it may be brought about withcer-
tainty. On one point only can a positive statement be made, viz,,
that it is dangerous to charge oxygen and hydrogen into the same
bottles. Why the mixture should explode spontancously is, as
already stated, not clear, but the Fenchurch street accident is not
the only one attributed to this cause. Thus at Glasgow, in 1850,
the foreman of a compressing company inadvertently charged
oxygen into a bottle containing some bydrogen, the result being an
almost immediate explosion. It was this experience which led the
Brin companies to use left-handed screw threads on the valves and
nozzles of hydrogen cylinders, a practice which we are glad to note
that the committee cndorse. Other regulations having a similar
object in view have been proposed by certain local authorities.
Thus the London County Council, ignoring the practice of by far
the largest producers of compressed gas. have seen fit to issue a
regulation of their own, requiring the hydrogen cylinders to have
oozzles smaller in diamcter than those for oxygen. Suth local
regulations are to_be deprecated, especially when, as in the present
instonce, the fact that in probably some 75 per cent. of the bottles
in use at the time of the promulgation of the edict, non.inter-
changeability was absolutely secured by the use of left-handed
threads, was entirely disregarded, and large firms were put

to much unnccessary expense, For another somewhat
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absurd regulation the railway companies are responsible, they
having formulated a demand that for transmission by rail the
cylinders must be inclosed in closely plaited hemp, or in a box of
wickerwork or wood. Major Marindin and the committee both
agree as to the usclessness of this requirement, though they appar-
ently desire to maintain it for the present, as an incitement to the
compressing companies to agitate for the institution of a Govern-
ment inspection and testing department, after the creation of which
they consider the regulation should be abandoned, as not increasing
the safety of the public, whilst substantially raising the cost of dis-
tribution, The amount of punishment a good cylinder will stand
is very remarkable. Such cylinders charged with gasat a pressure
of 120 atmospheres were subjected by Professor Unwin to a drop
test, In which the tup weighed 93¢ cwt., and fell a distance of 15
feet or moze. The cylinder to be struck was supported on a rigid
foundation. In no instance did a cylinder burst under this treat-
ment, though in one case the gun.metal valve wasjarred off. Sta-
tistical tests made on empty cylinders at the Central Institution
showed that when of suitable material and properly annealed they
could be crushed flat in the testing machine without any signs of a
crack making their appearance. Under similar treatment bad -and
unannealed cylinders cracked badly.

As to precautions to be adopted against explosion in the future
the Committee have adopted almost en bloc the present regulations
of the Brin Oxygen Company, which have been based on the pro-
bably unrivalled experience of K. S. Murray. These, it may
be added, are much more stringent than the German Government
requirements, as cylinders which have successfully passed the latter
have failed when subjected to the Brin Company’s tests.

The permissible working stress is fixed by the Committee at
634 tons per square inch for lap-welded iron cylinders, at 734 tons
for lap.welded steel cylinders, and 8 tons per square inch for solid
drawn steel cylinders. The carbon in the steel is not to exceed .25
per cent., nor the iron to be less than gg per cent. This latter re-
quirement may need modification should the present price of nickel
steel undergo any substantial reduction. The tenacity of the metal
should not, they say, exceed 33 tons per square inch, nor be less
than 26 tons per square inch, and the elongation should not be less
than 1.2 inches in 8 inches, the test-bar being cut from a finished
cylinder. One cylinder in fifty should, they recommend, be sub-
jected to a statical bending test, and stand crushing nearly flat be-
tween knife-edges without cracking. The ingenious water-jacket
test introduced by the Brin companies kas also been adopted. In
this, it will be remembered, the reservoir to be tested is inclosed in
a water jacket having a gauge tube attached. As the test proceeds,
the expansion of the bottle is shown by the rise of water in this
tube. Permanent set of the cylinder is shown by the failure of the
water in the gauge tube to return to its original level. The cylin-
der should be rejected if under the proof pressure of 224 atmo-
spheres the permanent set amounts to 10 per cent. of the total ex-
pansion. Of course any cylinder may be made to pass this test by
giving it an initial stretch, but danger from this source is avoided
by proper annealing, which it is recommended should be done
every four years, and the testing every two. It is also pro-
posed to appelat inspectors, but we are glad to see that the German
precedent is not to be followed. In that country an inspector tests
and marks all cylinders when made, and there the matter appears
to end, n2 provision apparently being made for further tests after
defnite intervals of time, or {or the enforcement of suitable methods
of operating in the compression works. Such a system does prob-
ably more harm than good, as it teads to create a false sense of
security. This is clearly shown by the failure of German cylinders
thus marked to pass the tests prescribed by the leading compres-
sing companies in this country. The inspection proposed by the
committee is concerned mainly with the compressing factories.
The inspectors are intended to see the due enforcement of the pre-
cautions proposed against the use of the cylinders for more than
one gas, the suitability of the pumping plant, the safeguards against
over-charging. \Vhen satisfied with the arrangements at a factory,
a certificate stating the same, and good for, say, six months, should
be issued, when a fresh inspection would be made, and a new certi-
ficate granted. Certificated factorics would be authorized to test
and mark cylinders, and it is also suggested that similar licenses
should be granted to properly equipped testing firms, which might
be, in other respects, unconnected with the trade. The committee
think that cylinders thus marked should be accepted by the railway
companies unpacked, though in such cases they advise the placing
of asteel cap over the valve. We are glad to see that all special
local regulations, whether connecied with the use of the gas, or
with the compressiog of it, arc, without exception, condemned by
the committee. Many of these, in particular those regulating the
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use of the gas at theatres, tend, if anything, to introduce a fresh
source of danger, rather than to increase the security of the public,
which was, of course, the ostensibie aim of the promulgators.

For Tux Cavaman Excinres.

THE WILLIAM GOLDING DRAINING WHEEL.

The accompanying engraving “hows an improved draining
wheel, the invention of Wm. Golding, of New Orleans, La., and
described by him as follows This wheel is constructed entirely of
metal, and is 4o feet in diameter at the outer and 24 feet at the
inner circle, with a width of six feet; the scale engraving being
three-thirty seconds to one foot. The feature of this wheel is the

T

adjustable breast, which may be raised or lowered to suit the
varying height of the lake or river into which the discharge is
made, and thus average the extremes of lift. The wheel is operated
by an engine 20-inch cylinder, Go-inch stroke ; taking steam from
three return flue boilers, 26 feet long by 42 inches diameter. The
coal consumed will average 500 pounds per hour.

The wheel is submerged in a canal 30 fect wide by § feet
deep, which runs through the low portion of the land to be drained,
the inner circle of the wheel being on line with the surface of the
Jand. Thus constructed and erected the wheel, Mr. Golding claims,
will bave capacity to discharge 20,000 cubic feet per minute, with
lift above level of land to be drained of 12 feet, and at this lift, with
the canal full, will deliver in foot pounds of water g8 per cent. of
the power actually applied to the wheel shaft. The wheel will
deliver water higher than 12 feet, but with less efficiency. The
wheel proper will weigh, with all metal parts, not including engine
and boiler, 160,000 pounds. This wheel is designed to drain 3.000
acres of land having no natural outfall, under conditions of four
inch rain fall per twenty-four hours, and to deliver the water to
maxim height of twelve feet.

THE LACHINE RAPIDS HYDRAULIC AND LAND
COMPANY.

On Saturday afternoon of the 12th ult. a large party of capital-
ists and otherwise interested persons drove out from Montreal to
Lachine to witness the laying of the corner stone of the main dam
and power houses of the Lachine Rapids Hydraulic and Land Com-
pany. Montreal, by G. M. Burland, president of the company.
Among the visitors were E. McQuaide, New York: J. B. Fraser,
Ottawa; Dr. Ami, Ouawa: Jas. Davis, Corawall; John Yeo,
Prince Edward Island; Messrs. Coleman, New York ; Dr. Burland,
Florida; Robert Ross, San Jose, Costa Rica; Aldermen Lefebvre,
Stevenson, Costigan and Prevoneau, of Montreal, the mayor and
members of the council of Lachine, Verdun, Cote St. Paul, St.
Henri, Ste Cuncgonde, Maisonncuve, Westmount and St. Louvisdu
Milc End ; Henry Bulmer and Alex Robertson, of the Board of
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Harbor Commissioners; L. L. Bowin, president of the Chambrede
Coummerce; Mr. Marceau, superintending engineer of the Lachine
Canal; Sir Wm. Hingston, E. P. Hannaford, John Crawford, R.C.
Smith, W, WV Ogilvie, George Hague, A. Crombice, ]. S. Kennedy,
Victor Hudon, Alex. Ramsay, |. \W. Nelles, Lieut.-Col. Craw-
ford, George Kohl, D. Lockerby, R. A. Daunton, Dr. McPhail,
W. Lyall, E. K. Greene George A. Greene, Charles Mer-
ton, 13. Hal-Brown, Hon. Louis Beaubien, Dr. Roddick, M.DP.,
Rev. Taylor, William Strachan, Henry Hogan, F. B. McNamee,
B. J. Coghlin, W. H. Laurie, S J. Doran, |. M. Fortier, David
Burke, Robt Mitchell, Wm Angus, Wm. Abbott, Dr. Leprohon,
F. Crathern, W G. Turner, Alex. McArthur, J. D. Rolland, W. B,
Powell, James Brown, J. McLean, A. Cowan, Fayette Brown, D

A. Starr, | Hutchison, L. H. Heneault, F. Dagenais, Dr. Valois,
Major Blaiklock, Lieut.-Col. Massey, S. K. Paron, James Brown,
Geo. Kelpen, J. L. Galetti, R. E. T. Pringle, A. Dedman, Alex.
Pringle S. Lacaille, W. Kane, P. Kane, S. Carsley, George Brush,
J. P. B. Casgrain.

The extent of the work already done was surprising to many,
and gave silent evidence of the president’s remark that it was here
to stay. Already 200,000 yards of earth and rock have been re.
moved in the excavating process, and 3,300 feet of the wing dam
(which is to extend 5,000 fect) is already built. When this work is
complete the company will have a uniform depth of thirteen feet
of water 1,000 feet wide. Thirty-two car loads of machinery, con-
sisting of shafting, wheelsand yokes, and 5,000 yards of dimension
stone ready to be placed in position, are now on the spot.

In order to facilitate the distribution of power at the earliest
possible date, the company intend erect a sub-station and testing
room at the corner of McCord and Seminary streets, wherc
switchboards will be placed and the current received. The contract
for this has been let and the foundations arc now being put in. In
the words of the president, **\We are now all perfectly satisfied
that the power obtainable will be permanent and steady, that we
have solved the difficulty regarding anchor ice and back water, and
by the first of January ncxt, if rothing unforeseen occurs, we will
be in a position to supply thecitizens of Montreal with cheap light
and power.” After the inspection of the works under the guidance
of the directors, refreshments were served in a large tent pitched
on what was formerly the bed of the river, and speeches of
congratulation werc heard from Sir Wm. Hingston, Jno. Craw-
ford, Hon. Louis Beaubien, J. D. Rolland, G. Boivin and D. L.
Lockerby. William Keys and W. McKay were heard in favor of
the many men who needed work, and the vast number to whom
cheap light would be a permanent benefit.

Tus Superintendent of the Cornwall Electric Strect Railway
Co. (Ltd.), A. Porter, has resigned to take a position in Montreal.
The employecs of the company presented him with a gold watch
on the eve of his departure.
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NEW MOTOR TO BE TESTED.

The officials of the Westinghouse Electric and Manufacturing
Company are about to make a test to see if their new motor can be
used to haul trains on the New York clevated railcoad. The test
will be made at East Pittaburg, where the Westinghouse works are
situated, on a 2}-mile stretch of the Turtle Ceeek branch of the
Pennsylvania Railroad. The road has been divided up into sec-
tions, representing the average distance between stations on the
New York elevated roads, and other conditions have been made as
nearly as possible to correspond with those on the elevated, The
train of cars is made up of old railrond coaches, weighted to the
average weight of cars and trains on the overhead lines. The
locomotive is one of the new Baldwin-Westinghouse type, which
is not a locomotive at all, but a motor car. Its relation to the
train, however, will be simply that of the steam locomotive in
general use, it being equipped with all the appliances, air-brake
mechanism for the train, etc., that are found on the steam
engine. Two styles or methods of clectric traction will be
shown Messrs, Gould and Sage at East Pittsburg, both oo
the same road, for the stretch of track on which the trials
vill be made is fitted up with both the overhead trolley and
the magnetic contact systems, each distinct from the other.
Examples of the direct and the alternating current in electric trac-
tion will beshown, The new polyphase system of motors, invented
by Nikola Tesla, will be used for the first time in actual railroad
work. It is this system that it is promised will do away with the
disadvantages of the ordinary system. As adapted to traction work
by Mr. Westinghouse, it may be used with the overhead trolley or
the magnetic contact between the tracks, and with either the direct
or the alternating current. The chief advantage claimed for the
new motor is that the cost of construction, operation and mainten-
ance of roads equipped with it will be greatly reduced. A voltage of
210 under the new method will dothe work of 500 volts by thedirest
currentsystem. Thus the motive current can be carried on light
wires, while at present very heavy and expensive copper conductors
are required. Commutators and brushes, which are forever getting
out of order, being burned out,are done¢ away with, the armatu re
playing directly into a field. 1f direct current is transmitted to the
motor, it is there transformed into an alternating current, the power
of the latter being far greater than that of the direct. 1f the Man.
hattan company should elect to use the overhead trolley system
the current would be gathered in the same manner as it is gathered,
for the motors on surface roads. The other system, being new and
little understood, is most interesting. It is also said to be safer
than the overhead system, though with the low voltage required by
the polyphase motor the danger of persons being shocked to death
by contact with the wires is reduced to the minimum.

The method of construction which has seemed to Mr. West-
inghouse safest and most efficient is underground. The feed wires
are laid in conduits bstween or alongside the rails. At iatervals
about the length of  motor car are switch-boxes under ground.
Opposite them, between the rails, a trifle higher than the pavement
of the street for surface road work, are placed steel caps or buttons
about fourinches in diameter. These are placed one about a foot
from each rail. Under the motor car hang two long steel rods,
arranged to rub the buttons as the car passes over them. The cur-
rent enters the motor through one series of these contact rods and
buttons, does its work and passes back to the feed wire via the
other. The circuit is closed, and the current is in these buttons
only when the motor car is over them, wherein lics the great safety
of the system, for there is no possibility of one receiving a shock
from standing on the button. This safety is achieved in a most
ingenious manner. The motor car has got to pick up the current
from the feed wire through the button by a short magnetic circuit
supplied by an ordinary cell battery of two to four cells thut is part
of the equipment of the motor car. This battery is connected
with the intake rod by a fine wire. When the rod touches a
button the current passes down into the switch-box before
mentioned, magnetizes a  bar, which attracts another brass
bar lying below it in connection with the feed wire, they
come in contact, and the circuit between the feed wire and the
motor is closed. The heavy current passes up through the intake
button and rod to the motor, supplying the encrgy, and goes back
to the trunk wire by the outgo rod and button. When the motor
car passes the switch-box and button the short magnetic circuit is
broken, the attraction between the bars in the switch-box is gone,
the under bar fallsback automatically into its original position, and
the electric current passes through the box without entering the
button until another motor car comes along to gather the power.
The motor is handled by a crank the same as the motors on the
surface roads now in use. Mr. Westinghouse always has main.

tained that the question of speed must be decided by the railroad
wanagers and the traveling public. Electric lines using either the
direct or the alternating current can acquire any desirei velocity
if the motor cars are geared properly. This is one thing he
promises to demonstrate to Messrs. Gould and Sage  The demon-
stration will take place very soon. Mr. Westinghou-« .cels confi-
dent that he will prove to them the efficiency of his system for use
on the elevated roads of New York, and looks forward to being
invited to figure on a contract for equipping the Manhattan system
with all the electric apparatus nceded to:replace the steam loco-
motives.—Railway World.

THE ESTIMATES.

—

The following items of interest to our readers are taken from
the estimates presented ,to the Dominion House by the Laurier
Government ;—

Railways—
Intercolonial Railway.eveeeceiiiiveriieieenraeses.$372,.850 00
Canadian Pacific Railway .ccvevenvereiiiacenieeeas. 62,000 00
Canals—

Soulanges—Construction «...evvesscsriaievesssasas. 800,000 00
Cornwall—Enlargement...........oeeveeveene.... 285,000 00
Rapid Plat . tesesssesses 100,000 00
Galops " teteiseetetts sesetesassness 300,000 0O
St. Lawrence River and Canals., North Channel and

“esesesecssecsan

SUTVEYS tivvirnrectsseassssssssosassscssssssss 20,000 00
Murray—Equipment ......c.ccciveiieiirieciianse. 10,000 00

Trent—Construction., c.eeeceisreecrscsscscessesss 500,000 00
Sault Ste. Marie—Construction and equipment ...... 273,000 00
Lachine .ecviiineieiiiiiiains s ciereniencennneess 339,500 00

Lake St. Louis Canal—Straightening and deepening .. 45,000 co
Grenville—Enlargement.....cocoeeeeeeniarverceseaes 90,000 00
Welland—Improvements ........eeciviiieniiecess 5,000 00

“ Land damages, Grand River.....c.ccevv.. 3,000 00

North Channel —Deepening, widening and straightening 100,000 00
Rideau Canal—\Villiam Davis & Sons (final estimate

and interest) cuvieeevetiieresecsioiarcsciaaaaes 11,200 00

Lachine Canal—
SOPIOES cverirvrriieriticasiitinocensicnaaas eees 2,100 0O
Extending electric lights along canal ................ 4,550 00
Providing and planting boundary stone........... oo 700 00
To complete the electric light station, Beauharnois 3,500 00
Dredging shovel at upper entrance ..c..vcovveeuve. . 5000 00
Replacing cope stones on nine locks ................ 1600 00
Changing circuit of telephone from ground to metallic. 800 0o

To improve channel at upper and lower entrance,

Chambly ....iiiiviirieeorinreiniiceneeisaese 3,000 00
Build rubble walls along highway ......... ......... 2,500 00
Rebuild abutment walls, etc., Lock 8 .. ... tecaecane . 4,000 00
Gravel bank of canal ...ccoviuveiieennns  eeases . 1,500 00
Purchase half acre of land and build shed and fence .. 1,000 00
To build culvert under canal at St. Johns....... .... 6000 00

Carlton and Grenville Canal—

Build a set of spare lock gate .......c..... teeesenn . 2,00 00
To build boom piers and Stone eevevvveveve.aeveenen. 3,100 00

Trent Canal—

Build a new dam at Chisholm ...c.cccieeiievencness 5500 00
Remove rock in channel at Hastiogs «..ccvvveeeecoe 3,500 00
Build guard, booms and piers at Peterboro swing

bridge.. civiiiieiiciiiiitiitiiititiiicctiaaae. 2,500 00
Dredge channel at Katchanawan Lake . .. ........ 2,500 00
Build landing pier at Burleigh ...cocveeeiiiinnn.. .« 2,000 00
Remove rock in channel at Bobcaygeon... .......... 3,500 00
Provide hoisting engine and boiler ................ .« 1,000 00
To build a fishway at Lindsay ......ccveene o oon 500 00

Rideau Canal—

Construct bridge across by-wash at Smrith’s Falls .... 5,000 00

Complete sheet piling at Deep Cut, Ottawa .......... 8,500 00
Welland Canal—

Remove sand bars in Dalhousie and Port Colborne

RATDOTS ceveecotsnresseracssncstcecnicrsscses 4,000 00
Towards building superstructure of piers at Dalhousie 30,000 0o
Rebuild in cement walls of lock No 24 vooleveeneene. 25,300 00
Renew tow-path bridge ...ovveieiiiiiiiaiciciiiiil. 5,000 00
Renew one pair of lock gates and raceway bridge, lock

7,0ldcamele. . ceeitiiietiiietiincesiianacaissas 5,000 OO
Clean and deepen feeder back ditches covevvvveeneeees 2,000 00
Renew lock gates at Port Colborne oovvvevieeeeieess 7,000 00
Renew raceway.coeceteieeccsssaciasessessasccsasass 3,000 00
Renew swing bridge at Stromness..veeeeceerenn... .+ 1,500 00
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Farran's Point Canal—

To complate dredging of prism to original dimensions  $3,500 oo
Towards extending the pier at upper entrance and

dredging cbannel through Point Avoyon to alack

water in kmpey’s Bay, to secure g feet of water for

upward bound vessels.......ciiiieiiieeeiaiases 20,000 00
Repairs to glance pier and lock ........ccciiieiiies 4,000 00

Rapid Plat Canal—

Lowering miitre sills, lower recess, Lock No. 23, and re-

pairing foundations of breast and upper recess.. . 19,000 00
Gate lifter iciveiriiecisiiitristreitorasasssasesnss 4,000 00

Galop's Canal—

Dredging prism where required to original dimensions 10,000 00
New gates, lower recess, 1ock 26 «.vvvvvierersecieees 4,000 00

Iroquois Canal—

New gates, lower recess, lock 25 (re-vote) ...c.viveeee 4,000 00
To complete renewal of entrancepier «c........00000e 1,000 00
Cornwall Canal—
Repairs, new locks Nos. 15 and 17 (re-vote $4,000).... 7,000 00
NOVA SCOTIA.
Halifaxdrill ball .......oieiieiiiiiiiiiiieaciaes v 100,000 00
Lunenburg post office, customs house, etc.—tocomplete 1,000 00
Halifax immigration building—to complete (1e-vote) .. 7,500 0o
NEW BRUNSWICK. .
Marysville public building.......... ve teeeseseeses 8,000 00
Tracadie Lazaretto «.vvveveeiriectinetciionnionnss . 1,348 21
St. John Marine Hospital, pipe fence, grading, etc..... 2,000 00
MARITIME PROVINCES GENERALLY.
Dominion Public Buildings —renewals, improvements,
TEPAITS, B1C. +vviveertrrettattsacsscecanssasass 10,000 00
ONTARIO.
Dominion Reformatory ..coevvieieannnans ceesersess 30,000 00
Dominion Public Buildings—Renewals, improvements,

TEPAILS, ElC. . eveeruraaerisenacnaronasscansnsaas 21,006 48
Brantford Public Buildings—Settlement of city’s claim

for constructing sidewalks in front of the Dominion

building, and a sewer benefiting the same........ 932 34
Ottawa Printing Bureau—Fire escapes .............. 1,100 00
Public Buildings, Ottawa—Renewal of sidewalks in

front of Parliament buildings.................... 3,500 00
Toronto Dominion Public Buildings—Improvements,

renewals, repairs, €1C. «ooviciiet siiiiiaiiianss 8,000 00
Ottawa Public Buildings——Renewals of boilersin eastern

block «ceevienens Cesecaasesanes tasecsessssssas 5,000 0O
Arnprior post office, custom-house, etc., under contract 10,000 00
Kingston Custom House— Alterations to heating ap-

PArAtUS .« iuieerioracraionaaes ceenens 8ot 00
Grounds Public Buildings, Ottawa, new sidewalks and

r02dWAYS ciuecicrcaccinnsias Tesrstiaetecannes 17,000 00

QUEBEC.
Dominion Public Buildings—Renewals, improvements,

FEPAIrS, €10, coviieriieennen cetecrscneneanaae.s 12,604 13
Grosse Islequarantine station ........... cerenieaens 6,000 00
Montreal Dominion Public Buildings—Improvements,

alterations, renewals, repairs, etc. ...... ceesnane 12,000 00
Quebec Post Office— New wing, and repaits and altera.

tions to old building, furniture, etc...... cereseses 2,655 35
Richmond Post Office and Customsand Inland Revenue

Offices—Re-vote of $14,000 lapsed; to complete.. 14,000 00
Rimouski Post Office, Custom House, etc., site given

free of cost by municipality— Re-vote of $7.300

lapsed ; to complete ......c.iiiiiiiiiiit, 10,124 47
St. Vincent de Paul Penitentiary ..... Cevesenaen veees 7618 15
Quebec immigration buildings on Louise embankment,

and breakwaterand Queen’s wharf buildings...... 5,000 0o

MANITOBA.
Dominion Public Buildings—Rencwals, improvements,

TEPaIrS, €lCccee s cevenivsnrsocnsas tasarresane 5.171 20
Portage la Prairic Post Office, et¢ .........c....c0e. 20,000 00
Winnipeg Post Office—Renewals and repairs in con-

nection with heating apparatus...... (.. ....0.. 679 22

NORTH-WEST TERRITORIES.
Court-House, lock-up and police accommeodation .... 2,000 0o
Dominion Public Buildings—Renewals, improvements,

rePairs, CIC. ceevicerecrisnteitenittatacacnaaas 5,000 OO
Moosomin Court House—Additions, etc. ............ 3,000 00
Prince Albert Court House and Jail accommodation .. 13,000 0o

Regina Land Offico—Reconstruction of burat building 16,000 0o

BRITISH COLUMBIA.
Dominion Public Buildings—Renewals, improvements,
repairs, etC..veenirnanes .
New Westminster Drill Hall—Re-vote of $4,900lapsed.
Victoria Drill Hall and Accessory Buildings—Re-vote
of $2,000 lapsed c..vivviiiniiiiinnnn..
Victoria New Post Office +vevviiiieiiniirininnanes
New Westminster Drill Hall—Installation of electric
light..........
Williams' Head Quarantine Station—Fire protection,
fittings, painting, etc. ..., ......
ONTARIO.

Harbors and Rivers—
River Kaministiqua........coviiiiiiieones oo
Collingwood Harbor, Improvement of ..........
Rainy River, Improvement of navigable channel......

QUEUEC,

River St. Lawrence Ship Channel ..................

ecsare s setsancssanse

ceseesrece 4 000

BRITISH COLUMBIA.
Nanaimo Harbor, Improvement of south channel ....

ONTARIO.

Collingwood—Repairs to breakwater .....vccvvvvnenn.
General repairs and improvements to harbor, river and
bridge works ...c.iiiiiiiiiieiin.
Kingston harbor, Lake Ontario...ceeeesivniesnenans
Lake Simcoeand Couchiching—Regulation of waters of
Owen Sound Harbor—Dredging, etc..........
Toronto Harbor—Works at Eastern entrance, etc. .. ..
Burlington Channel—Repairs to piers ..........
Cobourg—Repairs t0 piers ......eveveveseeens
Goderich—Reconstruction of breakwater and repairs
0 PierS.tcaceitintiitieciianaansna,
Kincardine—Repairs to piers ........covieienniane
Kingsville—Repairs to landing pier....... ..........
L'Orignal—Reconstruction of wharf ..............0.
Port Burwell—Improvement of harbor, provided inter-
ested parties expend a sum of $50,000. cevveeeenns
River Thames—Dredging at the mouth of............

Thornbury~Repairs to wharf ..............cooat,
QUEBEC.

Anse a I'Eau—Tadousac pier ..... Ceeeenaeaas ceene

Etang du Nord—Repairs, etc. ......

Grand Riviere—To complete harbor of refuge by

strengthening and extending the wharf, etc. ......
General repairs and improvements to harbor, river and

bridge works ..........
Laprarie—Works in connection with ice piers, dredg-

ing steamboat channel, etc. ......
Phillipsburg pier, the municipality having contributed

$4.000 .cc0n. et
Piers, Lake St. John, including improvement of ap-

proaches......
River Richelicu—Beloeil channel guide piers
River St. Maurice—Improvement of channel between

Grandes Piles and La Tuque, dredging plant, etc.
St. Jean, Ile d'Orleans.......
Chicoutimi—Extension of whart
Coteau du Lac—Repairs of wharf ............
Coteau Landing—Repairs to wharf ......... ... ....
Grand Pabos—Repairs to breakwater...........
Kamouraska—Repairsto wharf......
L'Assumption—Improvement of river............ vees
Little Metis—Survey for harbor of refuge............
Lower St. Lawrence—Landing place for fishing boats..
New Carlisle—Repairs towharf ....eovvvnneniaii..

seessssans

sesececn s

D T R IR R AT P

ceceease

DR TR RN

Port Daniel—Repairs to wharf............... ceeens .
Riviere Ste. Anne de la Perade—Repairs to protection

WOTFKS tevenennreaceoecnasannacansecssasans
Ste. Anne du Saguenay—Extension of wharf to shore..
Ste. Famille—Repairs towharf............... .
St. Irenee—Repairs to and extension of wharf to shore.
St. Jean Port Joli—Repairs to wharf ... ..... cessees
Three Rivers—Repairstoice breaker c..ovveevenees..
Touladie River—Improvement of ..o vovnvvenaen.ns ©

NEW BRUNSWICK.
Gardner's Creek—New wharf ........
Nego Point breakwater—St. John harbor .......
River St. John, including tributaries ................
Anderson’'s Hollow—Repairs to breakwater

R T RN
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St. John Harbor—Repairs to and exiension of protec-

tion work at base of Fort Dufferin .....cecc0e0ee $3,400 00

Herring Cove—Repairs to breakwater...........veves 1,000 00
PRINCE EDWARD ISLAND, ’
General repalrs to piers and breakwater............ 6,000 00
Kier's Shore~ Extension of piers, repairs and dredging. 2,500 00
Souris—Reconstruction of breakwater at Knight's Point 37,500 0o
China Point—~Repairs to piets covvvveeiiiirniionenne 500 QO
New London—Repairs ...c.coene ciivvnnrnennianss 750 00
Port Selkirk—Repairs to wharf ...........c..cc000s 600 00
Summerside—Harbor protection works . .......... 7,500 00
Tignish—Repairs to breakwater .......c.evieieeess 2,500 00
NORTH-WRST TERRITORIES,

General repairs and improvements to harbor, river

and bridge works, including approaches.......... 5,000 00

MANITOBA.

General repairs and improvements to harbor, river and

bridge works .. viieieiiiiiiiiie seseieeiese. 3,000 00
Wharfs on Lake Winnipeg.....co..e0cvivvivninenies 8,500 00

MARITIME PROVINCES GENERALLY.
General improvements to harbor and river works .... 10,000 00
NOVA SCOTIA.
Boularderie—\Wharf at Ross’ Ferry....covovevveeiaes 2,800 00
Church Point—Extension of breakwater.............. 4,000 00
Hantsport—Wharf .......oco0e ciiiiiiiiiieeaass 6,000 00
Margaretville—Reconstruction of pier ... .¢vv.c..  5.000 00
Morden—repairs to whar{ ........ .......cc0iiias 4,000 0O
Oyster Pond-—Repairs 10 breakwater cooovvveaieasans 700 00
Port Hood—Repairs to wharf ...........ciivieeeees 1,500 00
Port Maitland, Yarmouth Co.—Repairs to breakwater. 3,500 00
Trout Cove—Repairs to breakwater .......o.ceeve.e 4,000 00
Yarmouth Harbor—Repairs to protection works...... 3,000 00
Arisaig—Repairs towharf...oeiiiieriiiieieianenns 100 00
Digby—Pier ...iiiiiiiiiiieneiiiiiiiises cevieess 2,800 00
Georgeville—Extension of wharf ..........coceviuees 1,800 00
Grand Elang...eoeeeeuvicasscsccsacnacsscasasesas 3,000 00
Margaree—Beach protection {to complete) .......... 200 00
Seaside wharf . ...ovviiiiiirieniiteiissiisecacess 5,300 00
BRITISH COLUMBIA.

Columbia River —Improvement above Golden........ 4,600 00
Victoria Harbor —Dredging in inner harbor ........... 10,000 00
Fraser River—Improvements of ship canal .......... 25,000 00
General repairs and improvements to harbor, river and

bridge WOrkS o veievereiiaceetiricaaiaereaassss 3,000 00
Skeena River e .vieiireicaseereniroecarecnsasacass 3,500 00
Columbia River—Protection of bank at Revelstoke,

Government of British Columbia contributing like

AMOUNL evvvrenceveccosss seessssessssacnsss 10,500 0O
Columbia River - Removal of rocks above Revelstoke 2,000 oo
Columbia River—Increased facilities for navigation pur-

poses at the foot of Kootenay Rapids ; re-vote, $800 1,000 00
Duncan River—Improvement of ccc.. ceeeevrieieaes 3,000 00
Okanagan River—Improvement of ...coooeuvniiiaisne 500 00
Williams' Head Quarantine—Repairs to wharf and

improvement of water service .......c...ivueie. 2,000 00

SOIE HINTS ON RAILWAY PRACTICE.*

BY W, J. CLARK.

We all know that in street railway operation there is not the
necessity for the full and consiant study of standaydizing rolling
stock that is being carried on by the master car builders and master
mechanics of the steam roads, for in their case the continuous in-
terchange of cars between various lines has necessitated an almost
universal standard of draw-bars, couplers, etc., and a close approach
to a standard in car body construction. With you this interchange
of rolling stock only existstoa slight extent, these, of course, under
such conditions that it makes no particular difference what the
height of a car body is, the length of its wheel base, the style of its
trucks, or what any other of its mechanical details are.

It is also true that the conditions and service of no two electric
railways are alike, and that the necessities of one road as to char-
acter of car body, style of truck, type of motors, kind and size of
engines and generators, may be entirely different from-the road next
toit. So from the steam road standpoint standardization would be
impossible, but in the practical operation of a street railway, differ.
ent conditions exist from those met with in operation of a steam

* Abstract of paper read before the New Yotk State Strect Railway Con-
vention.

road, so you must view the special {eatures of your business from a
different standpoint than they. Unquestionably it would operate
to your advantage, as it would most certainly to the clectrical
manufacturer, {f some definite positive rule for the rating of all of
the electrical apparatus were fixed. It makes but little difference
what this basis of rating i3, provided it is universal, well understood
and thoroughly insisted upon by street railway men.

No one can suffer from such an arrangement, which is entirely
just to both the manufacturer and user; and with the adoption of
such a rule the little remaining mystery concerning the'practical
side of electrical apparatus would disappear, as it should do.

The electrical manufacturer, while justly entitled to much
credit for the advancement of the science and the making of elec.
trical railroading practical, has many sins to answer for under this
heading of mystery, and the only power on earth which can absolve
him from his rewmaining sins of this description is the united action
of the users of his product to define distinctly and clearly what his
product shall be called. And it makes no difference to him whether
some particular article of his production is called a horse or an
clephant, providing his competitors' production which should do
the same work, is similarly designated. But if he uses the term
horse and his competitor that of elephant, he is of course at a great
disadvantage, while the purchaser who may not be thoroughly con-
versant with the different terms as applied may supposedly buy the
larger animal, and when too late, discover that he has secured only
a moderate sized pony.

The manufacturer who has used the larger term is nof alto-
gether to blame either, for no class of machinery has ever yet been
produced which was susceptible to =0 many different methods of
rating as electrical apparatus, and all of which may be considered
honest, all such methods being entirely dependent upon the stand-
point from which its producer views the matter—as, for instance,
one producer may say, * I will rate a certainsized generator so that
it will give a product of 300 kilowatts continuously, and never rise
to a dangerous limit of heating,"” so hecalls this a 300-kw. macbhine.
Now this very machine would, for instance, develop say 400-kw.
capacity for a period of two hours without rising to a dangerous
degree; so some aother manufacturer says that in practical opera-
tion no generator ever had a continuous load up to its rated capa-
city ; so a safe basis to go on is to rate the machine at what it will
do for two hours, and he calls it a 400.kw. machine., The natural
sequence is that some one buys a machine that is either larger or
smaller than what they supposed they were purchasing,and if they are
fortunate enough to escape paying more money than they should
for a certain capacity machine, they are exceedingly liable to get
tangled up on the proper sized engine unit to go with the machine,
and following in the wake of the transaction is the old story of en-
gines being found too large or too small for the generators which
they are coupled with. For this trouble our brethren of the en-
gine trade are not by any means guiltless; for, as some of you
have learned by experience, methods of engine rating are about as
flexible as those followed on generators; and I trust that I will not
be accused of giving away state secrets when I say that instances
bave come within my observation where the engine man and elec-
trical agent have stood in together to make it appear to some pro-
spective purchaser that he was getting, at least, all that he paid for
in both engine and dynamo capacity. These evils have, of course,
not troubled the larger roads, with their skilled engineers, so much
as they have the smaller roads and the newer ones which were
about to begin business ; yet, it is unquestionably wise and just
that all opportunities for mistakes, misunderstandings and misre-.
presentation on such features should be forever done away with.

What bas been said on generator rating applies with equal or
even greater force to the rating of street-car motors; for even
greater differences exist in defining their capacity than is met with
in generator practice. In fact, the varying features necessitated by
the construction of motors for various characters of service renders
greater opportunity for mystery than in connection with stationary
machines, and the best of engineers are occasionally imposed upon
by misused terms in connection with some particular class of motor,
consequently some definite rule is even more necessary for their
rating.

For both generators and motors it is imperative that there be
some prescribed rule as regards the character and method of their
insulation. In natural sequence to the question of motors comes
that of car wiring. 1t is customary with all the manufacturers of
car equipment to furnish aliberal quantity of good material for this
purpose, and as to a great extent the work of instailing the same is
done by the railway companies themselves, troubles from this
source are not nearly so numerous as formerly ; yet there are cases
where installation is done by manufacturing companies, car
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buildersand outside contractors, which would never pass inspection
were the wiring done in any building of our larger cities. \hile
the necessities for good work in this particular are of course far more
apparent on a car body that is subjected 1o all sorts of movements
and motions than in connection with the wiring of a building, the
need of preparing for the last class of wiring was apparent years
ago and has been strictly followed ever since, so no argument is
needed for the fixing of standard wiring rules.

On standardizing switches, circuit-breakers, bus.bars, etc., I
can offer no better argument than to state that your er.gineers well
know the carrying capacity of certain weights of copper on their line
of work, and on the articles which I have mentioned the tesults
should be as well known and established as any other feature in the
transmission of current.

In conclusion, a word should be said on the important feature
of protection against ligtning  No detail of electric railway cquip-
ment costs so little, and upon which so much isdependent, as upon
its lightning arresters  Defects in this particular may cause many
thousands of dollars' damage within an instant, so this question
cannot be too carefully scanned and considered by your associa-
tions, and some standard fixed upon which will effectually protect
your machinery.

On every feature of the business, the manufacturers will gladly
conform to your actions and requests, and to sum up the whole
situation in a nutshell, they exist for your benefit, not you for theirs,
and that they now look to you for suggestions instead of making
them to you,

LONG DISTANCE AND HEAVY DUTY ELECTRIC
RAILWAYS.*

BY F. W, DARLINGTON.

This subject may be treated at length from two standpoints, the
scientific and commercial, either of which, to (ully discuss, would
take up more of your time than I feel justified in doing to-day. 1
will, therefore, occupy you with glances at both sides of the sub-
ject, and call your attention to a few of the important thoughts
which I deem pertinent to the times, and of supreme interest to all
of you who have roads, suburban, interurban, and local, to operate
and earn dividends from.

There are already in operation many long distance, and also
some heavy duty. electric railvays. The majority of these roads
do not fairly come within the scope of this paper for the reason
that they have been built as ordinary trolley roads, with roadbeds
insecure and unsafe for high speeds. Our subject refers more pro-
perly to roads designed to supplant the steam locomotive both for
high speed and heavy freight service.

Some few roads have been built, which, though not longer
than ten or twenty miles, and consequently not long distance roads,
yet are convincing proofs of the ability of the electric motor to
perform all work demanded of a steam locomotive. These roads
have been installed as eaperiments, and by such corporations as
the P.R.R. Co.; the N.Y., N H. & HR.R. ard the B. & O.R.R,,
and with all the success obtained on these, the corporations named
are yet unconvinced of the advisability of adopting clectricity for
their entire systems.

This incredulity is not prejudice in favor of steam, as asserted
by many writers, for the men at the helm of affairs in these big
comnpanies are tco broad-minded and too alert for the companies’
interests to be blinded by prejudice. Their slowness to be con-
vinced is to be attributed more to the lack of proofs of its desira-
bility from their point of view, as handlers of heavy trafiic,

The first electric railway motors were designed to supplant
horses in street railway work. And from this point the advances
have been made by meeting and overcoming difficulties long since
met and overcome by the stzam railroadman. For it must not be
forgotten that the first 1ailroads were horse roads and when the
steam locomotive was put upon them it had to undergo changes,
and its use necessitated alterations in the construction of cars and
roadbed. Does it not seem absurd, therefore, to ask stcam railroad
men to go backward some fifty years and begin over again, for this
was the proposition advanced when they were asked to take hold of
the subject in the shape it was only two years ago. Itis to the
method in which the question has been taken hold of by thesc men
that is due the credit of the advanced position the electric motor
holds to-day as a rival of the steam locomotive.

So far as the motor alone is concerned there is no longer a pos-
sibility of doubting its ability to do the work of a steam locomotive.
1t can make a car move as fast and faster. It can pull heavier
loads by reason of its power being supplied from some exterior

* A paper read before the Penasylvania Strect Railway Association.

source, and hence, having practically an unlimited supply, it can
climb steeper grades, and it can reduce expenses. Can more than
this bo asked of it? 1 think not,

There remains, however, the guestion of how to transmit the
clectricity from the stationary engine and boiler plant to the motor
on the car. It hias been proved beyond doubt that power can be
developed in a stationary power housc at a very large saving of coal
and other expenses. Of this fact, and that of the ability of the
motor to do all the work demanded of it, there is no difficulty in
convincing the steam railroad man. But the inability to prove
beyond a doubt that the power can be transmitted satisfactorily
for long distances is where the failure lies. This is the one point
to be worked out and demonstrated before there will be any gencral
adoption of electricity for long distance roads.

There have been many theories advanced and systems pro-
posed, but as yet but an insignificant number of them have been
tried, and they only for very short distances.

This question must be solved, and all are looking for the
solution in the alternating current system, but whether this
or the direct current system is the solution is still an open
question. There are many who think that the only solution
is to come from the alternating current, but in the meantime
devices are being added to the art that tend to making the
direct 2~ rrent more and more of a success in overcoming long dis-
tance. Ultimately, no doubt, the ideal alternating current systcm
will be at our service, and by the ideal system I mean that one
requiring no actual current.carrying contact between the car and
the track; in other words, some modification of the induction
system. But unless this system is developed and made practical
before long, it will find theolder direct current system so well estab.
lished and so generally in use that it will be difficult to have it
adopted except for new roads, for it must be borne in mind that the
depression in the financial situation for the last two years is the
reason more than any other that steam roads have not been changed
to electricity. So that with the country enjoying even moderate
prosperity, there is sure to be extensive and widespread experiment
in this line, and it is nat too much to say that 1n five years time
there will be such a change in the minds of financial and railroad
men that there will be a rush to obtain the benefits of the reduced
operating expenses to be derived from using electricity.

This assertion may seem wild and romantic, but any close ob-
server of the thought and the attention given this subject by the
large steam railroad companies, will bear out this statement. It
does not mean that people will go wild over it, for that period in
electric railroad history is past, and all should be tl:ankful for it.
But it does mean that with money available there will be a general
start to equip both long and short roads, and the start once made,
the work will be pushed on increasing numbers of roads, which,
taken altogether, will constitute the equivalent of a rush.

The same conclusion is reached when it is remembered that
the very conservatism of the steam railroad man, of which so
much is said in electrical circles, will keep him and has kept him
from adopting electricity until that same wonderful power shall
have demonstrated its ability to do, and do continuously and satis-
factorily, all of his work. This demonstration once having been
made, and made in the manner those engineers abreast of the
times are confident it will can and be made, that is, to prove be-
yond all possibility of doubting that money can be saved by dis-
carding the stean: locomotive for the electric motor—even when
such change requires an enormous outlay of new money—then the
conservatism must give way to progress, and all will be only too
anxious to obtain the advantages to be gained.

What has all this to do with suburban and interurban railways
as existing to-day ? It is a question of vital interest to all those
companies operating such roads. For all managers of local roads,
whether they be running between towns or are purely local, if they
in any measure parallel steam roads, have this fact staring them in
the face, thut it is only a matter of time, and a short time at that,
before they will have real competition from those same roads whose
territory they so profitably invaded.

They (the local managers) must know that a trunk line supplied
with such power as it will require, can be tapped at any point to
run a local road or branch line, at but small expense in comparison
with that required to operate the local road independently. Then,
too, let him think what it would mean to him to have a competing
line with frequent service, and maintaining high speed on safe
roadbeds.

All these things must be faced sooner or later, and while the
above statement may seem alarming, yet it need not be so to the
wise manager vho will keep his eyes open and prepare himself in
the time at his disposal.



Just what this preparation consists of will have to be worked
out by cach individual. But it is very safe to say here that one of
the most important points he will have to consider will be that of
expenses ; he will have to reduce coal bills and bills all along the
ine. He will also have to guard well his policy of management,
but as this point is not included in the scope of this paper, it will
not beclaborated upon, though there are interesting points for dis.
cussfon which might be brought out.

The question of expenses 1s mentioned here for the reason it is
safe to say that at least seventy-five per cent. of the dlectric rail-
roads in this State are paying too much for their power. By power
is meant available power at the car axle. Some develop power
cheaply and waste it on the line; others may develop it at high
cost while they distribute it, and utilize it economically ; wl
others again may be losing at only the motor end of the line.
Then again, some roads may he so full of heavy grades that they
may be eating up their earnings in maintaining them,

At any rate,lthe fact remains that few, if any, are paying divi-
dends, and many are in the hands of receivers, when it would be
possible to make all pay, excepting, of course, those wildcat
schemes floated to fleece people of their good dollars, The sooner
these latter are weeded out or reorganized on a more reasonable
basis, the}better it will be forall. There is one thing very sure,
and that is, that there is no excuse for any electric road, not saddled
with interest for imaginary moncy spent, to spend more in expenses
(which includes salaries and interest) than its receipts amount to.

The reports obtained from many roads vary to such an extent
that it is impossible to assume any given amount at any’given
place without knowing the conditions existing there. It might be
stated here that a car mile should be produced for a given number
of cents, based on these reports, and nothing of real value towards
the solution of the question at hand would be gained, for all thecal-
culations and reports made on power questions have been based on
results at the power house, or at the switchboard, which is only a
part of the proof, for they take no account of interest or line losses
and motor repairs, which are all necessary fordetermining definitely
as to the cost of a car mile  For of what use is it to calculate your
power in kilowatt hours at the power house, and in that calculation
consider only your coal, water, supplies and labor, when you omit
all account of your interest except asa lumpsum? And of what
use is it to define your motor repairs and car expenses in car miles
when here, too, you lose sight of interest ?

How can you tell how these several items compare unless
you base them all on the same unit? This unit should be in
car miles, for expenses of every description, and when they
are so calculated you have the true basis, for all expenses are in-
curred for the one object of propelling cars a certain number of
miles.

By this means the manager can_determine the value of each
department under him, and when econom’es must be undertaken
he knows_exactly where to turn to accomplish themsi. It would
also; enable the manager to tell at all times in what shape his
engineering force was, whether his engineer was competent, and if
he was attending to his duty. Again, he would be able to caleu-
late to a nicety what_each improvement would_cost and.in what
way it would benefit him. His receipts, being readily reduced to
carnings per car mile, would enable him at a glance to determine
the prospects of his road.

All these points are of importance to know in order that the
manager may keep himself posted as to the working of his
system as a whole. The managers who do ais are not many,
and why they do not is to be attributed to the fact that the
necessity for so doing has not been made clear to them. There
are many who keep claborate books with the expenses divided up
into different classes, when they are principally only of value to
keep the book-keeper busy, and really do not enlighten anyone as
to the scientific conditions of the road.

“This association can broaden its scope of usefulness to its
members, and at the same time advance the interests of all electric
roads by appointing a committee to gather data irorp its me‘mbers
and tabulating them, by numbers, not names, for it is not wise or
of value to publish the names of roads making reports, and it is not
necessary.

“This committec can then digest the reports and each year draw
impersonal conclusions for the beneﬁt. of all. '.I'his same method
is employed by the National Electric Light Association,and though
it has been in usc only a few years, it has proved a great bencfit to
those desiring 10 avail themselves of its lessons.

It will be well to return once more to the subject of grades and
curves, to say that both are expensive luxuries, not only because
they cost more to maintain than straight level roads, but also because:
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they are more expensive to operate, and are the cause of greater
original investment. And as we have seen in the case of the
Columbia and Donegal R R., they may be the source of many and
expensive damage suits.

Suppose A and B ecach build a road from X to Y, and A builds
his with long radius curves and as little grade as possible, say a
maximum of 1 per cent, while B does not appreciate the gain in
this method, and so has some heavy curves and some heavy grades.
What will be the result? Itis well known that it takes more
power to climb the hill than to run on the level, but you say that
the motor on the lovel averages the same power for the whale round
trip. That is true, but here is the poiat, for A can do his work
with smaller motors, which will be running more continuously and
will be calling for a more even supply of power from the power
house, which in itself will be a source of economy both at the
motor and at the power house. B will be drawing power intermit-
tently and creeping up the hills to rush down the other side at
great risk. B's motors will cost more than A's because of their
larger size, and B's engines and generators will have to be larger.
His feeders must be larger. Just what these several items will
amount to can be determined, and 1 maintain that they shouid be
calculated before a road is built, and the economical grades fhigured
out.

\When it comes to competing with the steam roads as they exist
to-day, the electric road attracts local travel because of its cars
being run at frequent and regular intervals, whereas a traveller
must consult a time-table before taking a train on a steam road.
Again in summer time the electric road offers the additionalircuce-
ment of a cool, clean ride, while on the steam road if one opens the
window for fresh air he is treated to a shower of coal dirt, cinders,
and dust, to such an extent that when the journey is over the pas-
senger is more uncomfortable than when he started.

All this is destined to change, however, for the undoubted ten-
dency of steam railroad travel between large cities is to move
trains at more regularand more frequent intervals, This is indi-
cated by time-table records for some years back. The clean travel
will come when electricity is adopted.

The question of the real meaning of the difference in number
of trains running on competing roads is shown very clearly on the
roads operating between Philadelphia and New York Of these
two roads the Pennsylvania gives by far the most trains, and the
result is that it gets the most of the travel. This is natural, for the
reason that a man bound to New York from Philadelphia will buy
his ticket by the route that will give him the greatest choice of
times to start on his return. Carrying the comparison farther,
suppose an electric road was built between the two cities and built
so that it could land passengers in New York as quickly as the
steam roads, and a train service every fifteen minutes or a half
hour be maintained, there is no doubt that it would get the bulk of
the travel.

As for speed, if a speed of seventy-two miles an hour can
be obtained on a«oad seven miles long and maintained for three
milés, as has been done on the electric road installed by P.R.R.
Co. in New Jersey, it certainly would be no more difficult to obtain
a speed of eighty to ninety miles an hour on such a roadbed as
possessed by the P.R.R. on its Philadelphia-New York line. As
for the length and weight of train, the same road has demonstrated
that it can handle a train of three cars, i.e., motor car and two
regular Pennsylvania day coaches as trailers, and fulfil its schedule
requirements.

I have observed with interest the fact that the majority of
trains leaving the Broad stieet station, Philadelphia, are composed
of a combination car and two or three trailers and that trains of
more than four trailers are not frequent. It, therefore, seems to
indicate that a motor car of sufficient capacity to draw these trailers
at the desired speed could be made a standard and do all the
work. This might necessitate making two sections of the through
trains, but this would prove a benefit to the traveler, especially if
the two trains were scheduled to run at different times.

Right here it might be inteiesting to consider what we are to
have in the place of the steam locomotive. It can be demonstrated
conclusively that when we discard the steam locomotive, the inost
economical and convenient methad will be to put the motor under
a baggage or combination car, for if we attempt to follow steam
railroad practice and carry enough weight on an electric locomotive
to provide traction for a train, we will have to add useless weight,
and one of the chief sources of economy of the electric system over
the steam is from the reduction of the weight of train. The weight
can be done away with because of the fact that the even-pull, at a
tangent to the circumference of the motor armature, produces an
apparently greater- possible traction effort per ton of weight, agd
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in addition reduces the tendency of the wheels to slip at starting.

This feature of the electric motor is the one above all others
that establishes the fact that it has come to stay, no matter what
developments may be made in air, gas or other motors which have
to convert a reciprocating into a rotating motion.

And the fact that an electric motor supplied directly from a
central power house gives to that motor a practically unlimited
supply to draw from, puts it far ahead of any motor which carries
its supplies on its back, whether it be in air tanks, storage batteries,
oil reservoirs, or coal and water bunkers. Any storage reservoir
must be refilled and this takes time. And all time used in this way
is dead loss and means that the motor can not make as many miles
1 a day.

One more point in favor of the clectric motor is that where
they are equipped with double motors and two controllers, there is
no one thing that can happen to prevent the motorman from getting
his train to its terminus, for with the modern apparatus he can cut
out the motor or line giving trouble and proceed with one motor.
To be sure his speed will be decreased, but still he will bec able to
move his train, whereas in any of the above cases there are a
number of accidents, and trivial ones, that may happen to cause
the train to wait for a naw motor. Of course, the question of the
supply iine, or feeder system, is ignored in this statement ; but with
the advent of electricity on steam roads, will undoubtedly come a
feeder system practically impossible to interrupt.

The question arises when considering cars for high spced work
as to what kind of motor trucks should be used.

The advocates of maximum traction trucks refer to the steam
locomotive as their model, but there are soine principles in use on
the steam roads which we must avoid, and this is one. The steam
locomotive is of necessity a maximum traction machine, but it has
been demonstrated that acar can b started and propelled with less
power when the trucks have a motor on each axle (i.e, four motors
onan cight-wheeled car), than where equipped v:ith a motor oneach
pair of axles (i.c., 1wo motors to an &,,".2-wheeled car), and this too
when the four motors are of greater weight than the two larger
maotors.

These so-called maximum traction trucks with one pair of
small wheels are lately provided with some kind of device to hold
down the small wheels to keep them from jumping the track. This
deprives the truck of most of the efficient traction obtained by put-
ting the weight nearer the axle of the larger wheels, so that the
results obtained are practically no better than were the light
wheels made the same size as those carrying the motor and the
weight of the car placed centrally over the truck.

It will be naticed, too, that a2 maximum traction truck rides
more roughly than a regular truck, this for the reason that the car
support is placed morc over one axle than the other, 2nd thus gets
practically the same hammer motion that the motor does, and does
not get the relief given by cqualizing and dividing the motion of
both axles, ¢35 found cn regular trucks. In this question of trucks,
as we approach nearer thepractice of steam roads in other respects,
we will find it to our advantage to be guided by"their experience,
and not attempt to drag with us the crude ideas heretofore held.
It is only just t0 say here that most builders of trucks have recog-
nized this point since the building of these roads mentioned at the
beginning of the paper. and have been trying to educate their cus-
tomers to this belief, and with some measure of success.

In closing, I will remind you that the area of long distance
high speed and heavy duty electric 1ailways is at hand, The first
cxpeniments have becn made and steam railroad men are awake to
the facts And those of you having roads that must come in com-
petition with them must bear in mind that the steam railroad men
will bring to the subject an experience of great value, and that there
are certain matters in connectioa with your roads that will bear
your closest inspection. such as power house, distributing system,
motor repairs, track, grades and trucks.

NEW IDEAS.

HOSPITAL CARS ON RAILWAYS.

“The Plant System of Railways in Florida has in operation a
hospital car for use at accidents It has all the facilities for surgery
and medical treatment that the larger city institutions contain, it
is expected that other roads will Go likewise, as the effect of imme.
diate surgical attencance at railroad wrecks will save many thousands
of dollars.

HEADLIGHTS

Theo. N. Ely does not look with favor upon electric headlights,
which seem to be gaining ground on some lines. He has been
reducing the size of the present oi! lights from 3o to 16 inches,
which, view:d from the engineer’s standpoint, is better, as the tem-

porary blindness inflicted on them when approaching a headlight
requires several minutes to be dissipated. The longer distance the
clectric light rays are visible is of very litile value when the road
has many sharp turns.

INCANDHSCENT ALCOHOL LAMPS.

A late German invention is an incandescent gas lamp fed with
alcohol, the temperature of the flame being caused by intermingling
alcoholic vapor with air, as in a Bunsen burner. The mantle is
probably similar to those of the Welsbach gas light. The idea of
using alcohol is to curtail the consumption of petroleum in Ger-
many, which must be imported from the United States or Russia.

CHAINLESS BICYCLES.

It is said that chhinless bicycles, in which two pairs of bevel
gears are substituted for the chain, have proved their superiority
in dynamometric tests, and actval runs amounting to over 39,000
miles.

A LARGE ELECTRIC LOCOMOTIVE,
There was shipped recently to Elkhorn, W. Va, the largest
electric mining locomotive yet constructed. It is 200 h-p. and
weighs 44,000 pounds. (The largest motors were 8o h.-p.) It isof
Westinghouse manufacture,

PUSIBLE PLUGS FOR HOILERS.

** Reading the other day of fusible plugs for boilers, called tomy
mind an incident which is said to have happened several years ago
in a place where an old-fashioned haystack type of boiler was in
use,” says a writer in Cassier's Magazine. ** Onone occasion a rivet
was blown out at a point difficult to get at for repairing, and asa
makeshift the engineer put in a pine plug, driving it into the hole
from the inside. 1t is not remembered how long this plug lasted
but at any rate it tided over an emergency. The plug, it was found
later, burred off until the leakage through it was just sufficient to
prevent further charring, and while it was in operation, no doubt,
perlormed the part of a safety plug, for, had it become uncovered,
it would, in all probability, have given way with quite as much
celerity as the ordinary fusible plug.”

1S ALUNINUM POISONOUS?

A correspondent describes the following experiments in the
columns of the London Aforning Post: Recently two healthy and
robust physicians, aged 26 and 35 years, were sclected by the 1t
perial German Health Bureau to undergo an interesting experi.
ment. These two gentlemen, in order to test the non-poisonous
properties of aluminum, volurteered every morning for onc month
to swallow 15 grains of aluminum tartrate with their lunck. At
the end of the trial neither of them had lost flesh or appetite, or
experienced the slightest discomfort during the entire period of
their metallic lunch. It is found that the metal is not adapted to
contain for a lengthened period brandy. whiskey or wine, asaftera
time these turn turbid.

ELECTROCUTION.

The Ohio Legislatute passed a law, operative after July 1,
making clectrocution the capital punishment. Bids were asked for
alternating clectric apparatus, but none received, as no concern
wishes to have their apparatus considered deadly. even when lifc is
legally taken by it. The only means of obtaining the machinery is
by strategy, such as was resorted to when New York State adopted
clectrocution.

AUTOMATIC ELECTRIC ELEVATORS.

Automatic electric elevators for residences are now made so
that they can be operated with absolute safety, a single pressure on
a push button at any floor being all that is necessary to bring the
car to that landing. Eatering the elevator, a push of any of the
buttons on the plate (one for each floor) will cause the elevator to
descend or rise to the desired place, provided, however, the door is
closed. Should any person on a landing desire to use the elevator
while in operation, until the doors are all closed in every floor the
elevator is inoperative.

LATHR PRACTICE.

A machine-shop lathe hand was noticed to chuck a piece of
cast iron in a lathe, set an old file with onc end down on the lathe
carriage, put the butt of a tool agaiost the file and force the flat
face against the casting. The file took hold and a stream of iron
dust pourcd out, more iron being cut than with a tool. \When
spoken to about it he said: **1 often do it. Don't matter which
end’s up. Sometimes it wont work. Don’t know the reason.
Always bites into soft iron, and wont work on anything but cast
iron.*~AMfackinery.

STEAM TURDINES. .

Rotary steam engines arc popalarly known as **steam chew.
ers,” and when spoken of for practical use the speaker is gencrally
jeered, but reports of a 300 h.-p. DeLaval steam turbine directly
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coupled to t 4o Desrozier's dynamos (8 poles) by gearing one on each
side of the turbine shalt, show a very good comparison with a great
many high-class reciprocating engines, This plant is installed at
the New York (City) Edison Electric Co.'s plant. The steam
pressure was 145 lbs, to the inch, and a vacuum of 26 inches ; the
stcam consumption was to be not more than 18.7 lbs. per brake
h.-p. per hour. The turbinedisc was about 2934 inches in diameter
and ran at a speed of about 9,000 revolutions per minute: the
dynamos were geared to run at 750 per minute. The space
occupied by the entire plant was 13 feet 3 inches long, by 4 feet
3 inches wide. The efficiency at full load was 17.3 Ibs. water per
brake h.-p., or 19.27 Ibs. water per electric h.-p. hour,
ELECTRO-CHEMISTRY.

The United States, Canada and England are far behind
Germany and Francein the important branch of electro-chemistry-
For literature on that subject one must go to the latter-named
countries, and in German and French universities chairs of that
branch have been established, and in England but two professor.
ships exist, one each at the Technical College, Finsbury, and one at
the Municipal School, and they are devoted to plating and the
application of electro-deposition rather than research. Electro-
chemistry is fraught with interest and the field is capable of rapid
development.

ELECTRIC CURRENTS.

Herr Gold, in Zcit. f. Elek., Germany, mentions that when
using an alternating current for producing an arc between electrodes
of carbon and iron, that a strong continuous current flows from iron
to carbon. Owing to the chance of error from using a magnetic
needle he used a copper voltameter. The electrodes were vertical,
the carbon being above. When the alternmating current was 5, 6
and 7 amperes, the continuous current was 3.2, 4.05 and 4.75, re-
spectively. Similar results were obtained when the clectrodes
were placed in other positions. He does not mention the voltage
of the induced continnous current or the alternating current, that
would throw a great amount of light on the question. He offers
several explanations as to the cause. (As a suggestion, could it not
be a thermo-electric effect of a carbon.iron couple 2)

THERMO-RLECTRIC GENERATOR.

The Cox Thermo Electric Generator, as described in the Elec-
tric Engincer, shows an advance in Thermopiles. Older types
gradually became unworkable by the oxydization of the joint. In
the above-m=ntioned one this is obviated by a gradual alloying of
the clements.  Alloys of antimony-zinc and copper-nickel are used
for the clements, each couple giving 0.08 volt. A cell haviag an
output of 1z.5 watts, consumes 2.5 cu. feet of gasan hour, and
better results are said to be obtained. Mr. Cox is an Ameri-
can, and perfected his invention on this side. but preferred to go to
England to promote the sale of the article. His laboratory is at
St. Albans.

ELECTROLYTIC IRON.

Electrolytic iron has been found to be like steel in its behavior
in a magnetic field, for where soft iron may be * saturated ™ with
10 units, clectrolytic iron requircs over go; the retentiveness,
permanent magaetism, cf the clectrolytic iron was high, about 65
per cent. of the temporary. The plates were thin, only a few
millimeters thick, and it was thought that if the plates were quite
thick the *permanent™ magnetism wounld approach 100 per cent.
A 5 per cent. nickel iron atloy (clectrolytic) had the highest perme-
ability on record, viz.: 1830 units.

The Enginecring and Mining Fournal, Aug. 29, announces that
M. Patin, of Paris, has devised a new process for producing
calcium carbide. but does not state whether 1t is clectric or not.
A plant is operating this process at a cost of $40 per toa and with
water power $30 or $35.

ACTION OF THE SIPHON.

A correspondent at Purdue University, La Fayette, Ind., takes
cxception to Mr. Perry’s cxplanation, which appeared in our August
number. Our correspoudent says: It is ncws to know that
cohesion of the particles draws the water from the shorter tube
into the longer, when one would naturally suppose that a cohesive
force would tend to retaia the water in the shorter tube. Had he
suggested repulsion, instead of cohesion, the case would have been
more simple, and probably equally as truthfal.”

From Gage's Elements of Physics: **The pressure at cach
opening of the siphon is equal to onc atmosphere, less the weight
of the vertical colamn of water in that side of the siphon. The
pressure will neeessarily be Teast at the moath of the longer tube,
and the water will flow in that direction.™

Agndustrial ates.

Tur hub and spoke works, Sarnia, Ont., are now being rebuilt.

A NBw passenger station will be built by the G.T.R. at St.
Henri, Que.

A new Roman Catholic cathedral will be built at Nicolet, Que.,
immediately.

Tue Queen City Oil Company, Toronto, is being incorporated,
with a capital stock of $200,000.

Ruobrs, Curry & Co., Amherst, N.S., are turning out 1,500
car wheels for the Intercolonial Railway.

T. Reip, of Hamilton, Ont., has secured a Canadian patent
for a gasoline motor for horseless carriages.

Tue Goldie & McCulloch Co., Galt, Oat., has recently sup-
plied a 400 h.p. plant to the Lang Tanning Co., Berlin, Ont.

Tue old boiler shops of the Rathbun Company, Deseronto,
are being torn down, thereby removing one of the old landmarks.

Tue Jenckes Machine Company, Sherbrooke, Que., is working
night and day on orders of mining machinery for British Columbia.

Tue G.T.R. is preparing to construct a new iron bridge near
Timothy street, Bradford, Ont. It will be 65 feet loog, with a clear
span of 55 feet.

.. THE underwriters have ordered the town of Welland to put in
a $50¢,0c0 system of waterworks or incur 2 penalty of 50 per cent.
rise in insurance rates.

Tsue saw mills of A. Cushing & Co., Union Point, N.B., are to
be enlarged, and a considerable amouat of new machinery put in,
says the St. John Sun.

Jacksox & Cocuraxk, Berlin, Ont., have recently shipped a
large consignment of wood.working machinery to a furniture com-
paany in Seaforth, Ont.

CoxsnaZrar Josern McVey has finished a steel bridge, at
Seal Cove Creek, vnd 2 stone bridge at Newton's Brook, Grand
Harbor, Grand Manan, N.B.

Dg. Bryce, Pravincial Health Officer, has approved of the site
of the sewage interception works in Hamilton, Ont., and advised
similar works for the west end.

R. Dirrriza, of Cleveland, O., will manufacture strect car
fenders in the works of St. John & Co., St. Catharines, Ont., says
the Evening Fournal of that city.

Parrssoro, N S., town couacil bave engaged Prof. W. R.
Butler, of King's College, Windsor, to finish a survey, make plans,
etc., for water supply for that town.

Ritoves, Curry & Co., of Amherst, N.S,, have been awarded
the contract for erecting a new building at Campbeliton, N.B.,
for the Bank of Nova Scotia, to cost $15,000.

Tue new concrete foundation for the Rideau rink, Ottawa,
Ont . will be built by John Faley. The Canadian Bridge Co. will
supply the steel pillars and A. Sproule the steel work.

E. J. Lexxox, architect of the new city and county buildings,
Toronto, has recommended the letting of contracts for the steam-
fitting, ventilation, plumbicg, and electne lighting, amounting to
$150,000.

Praxs may be seen at the Public Works Dapartment, and at
the office of C. E. W. Dodwell, C.E., Halifax, for the construction
of a hot water heating apparatus in the immigration buildiag at
Halifax, N.S.

Jouxsox Crexcu, county clerk, will receive teaders for build- |
ing an ivon bridge in the village of Grimsby, Ont., to be 20 fect
wideand 30 feet long, with stoac abutments. Tenderers to furnish
their own plans.

Oxe of the three boilers of Pettit Bros.’ hoop and stave mill,
ncar Comber, Ont., cxploded an Sept. 17th, killing the night fore-
man, Alfred Jacobs. He was about 28 years of age, and was to
have been married shortly.

C. F. Dacev, contractor, N.Y., asks for a winding-up order
against the Montreal Water and Power Company. M. Dacey's
claim is for $9,500, amount of balance due him on account of con.
struction of the company's reservoir at Cote des Neiges,

Arex. TnoMrsoN has received contracts for a brick round
bouse and frame repair shop on Garth street, Hamilton: cost $10,-
000 and $4,000 respectively : frame station at Bartonville and a

station at Stoney Creek, on the Toronto, Hamilton & Buffalo Rail-
way.
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Tug C P.R car-shops at Carleton Place are now working full
time.

James A Crosk, brickmaker, Woodstock, Oat., has made an
assignment.

Louis Boucnarp, Bay St Paul, Que., has commenced the
construction of a steam saw mill in that locality.

L.aneLLe & Paverre, Montreal, have obtained the contract
for laying the foundation of the new C.P.R East End Station,
Montreal

Tug Brotherhoud of Locumutive Firemen, recently 1n sesston
in Galveston, U.S.A., has setected Toronto for the next biennial
convention

JaMES Mcrris, C.E, 'embroke, Ont, has prepared plans for
the proposed sewage system of Arapriur, Ont., which call for an
expenditure of $21,000.

Tueg Beeton, Ont, World says that the old woolen mill site is
to be used for the purpose vl manufacturing wire nails. A joint
stock company will be formed and machinery will be put in at
once.

McNamee & Simrsox, Toranto, have secured the contract for
piling and filling over the goo feet of conduit pipe in Blockhouse
Bay, Toronto, where the sand covening has been washed away by
the action of the waves.

Tue sixth annval convention of the Association of Railway
Superintendents of Bridges and Buildings will be held in Chicago
on the 20th inst. The association will be in session for four days,
and a most interesting series of papers will be read.

H. J. PoweLL, the architect of the new Presbyterian Church in
Palmerston, Ont., has been investigating the machines for producing
acetylene gas from calcium carbide and water, with a view to using
the new illuminant in the church, i {ound practicable.

R. PREFONTAINE, M.P, C J. Q. Coursol, J. N. Hickey, Louis
Legat, C.E., T. F. Moore, Chas. Lionais, C.E., Montreal, are ap-
plying for a charter as the Moto-Cycle Co of Canada, to manufac-
ture and scll horseless vehicles in Montreal ; capital, $150,000

Texpers for the coustruction of an aqueduct are being re-
ceived by the sccretary-treasurers of the villages of Chambly
Basin and Chambly Canton, Que : the enginecrsare E 1. De La
Vallee & Cie., civil engineers, 17 Place d'Armes Hill, Montreal.

WALKERVILLE, Ont , is improving its water serice for fire pro-
tection by putting in a new waterwarks pump of a capacity of
3,000,000 gallons, two new steel boilers of 150 horse-power each,
besides laying = number of new water mains in the principal streets.

A TEST which cannot fail to be of great advantage to the
manufacturers of asbestic wall plaster 1n Canada was a trial by the
officials of the Supervising Architect’s office, Washington, U.S.. cf
the qualities of this new material. It was found theroughly fire-
prout, as well as most elastic, and 1t 1s said the Umted States Gov-
ernment will call for its use in future specifications.

It is said the Canadian 1’acific has 1n view the erection of large
shops for the manufacture of their own rolling stock. and that with
this purpose Sir \Villiam Van Horne, president; Vice-President
Shaughnessy and Master Car Builder Abbs, have been visiting
different sites in Ontario. If the shops are built, the company will
manufacture passenger coaches, as well as freight, flat, cattle and
coal cars.

THE St. John Rolling Mills and Bolt Works Company has
purchased the Coldbrook Rolling Mills and the St. John Nut and
Bolt Works, and has applied for letters patent. The bolt works
proprictors are at present operating both establishments. A large
amount of moncy has been expended on the works since they were
acquired by the new company. The combined establishments will
cmploy from 100 to 150 men.

CariTaLIsTs have undertaken the re-building of the St. Law-
rence Hall, Montreal, onc of the most famous hotels in the Do-
minion. The new building will occupy the site of the present one,
and will consist of two distinct structures. One will contain the
offices and stores and will be twelve stories high ; the other will be
the hotel proper and will be fourteen stories in height. The archi-
tects are G. F. Hammoad, of Cleveland, Ohio, and Maurice Per-
rault, Montreal.

Tue Intemational Fatent Bareau —composed of George O.
Freeman and Robert A. Kellond—of Toronto, is in no way con-
nected with the International Patentees’ Agency, a concern against
which inventors have been wamed, Messts. Freeman & Kellond s
being a Canadian firm, with Hasseltine, Lake & Co., 48 Chancery

Lane, as their London correspondents, while the other company's
headquarters are in England.

CoxtracTOR BourQus, of Hull, is now engaged in building
the new bridgs across the Desert River at Maniwaki, Que The
bridge is to be of iron, with stone piers, and is estimated to cost
$20,000.

Tue Dominion Paving and Contracting Company is applying
for incorporation, with a capital of $25,000. Headqurrters,
Toronto. The provisional directors are: D. Van Vlack, C. A.
Masten and ] Kilgour.

Tue contracts for the erection of new G.T.R. car shops at
London, Ont., have been awarded, the tenders submitted by J. Mlls,
of Hamilton, having been accepted by the general manager. Work
will be proceeded with immediately. The company is under penalty
for every day the works are uncompleted after May sth, 18y7.
None of the $100,000 bonus voted by London becomes due till the
company has spent $65,000 on the work.

Tue Wm. Hamilton Manufacturing Company, Peterboro, Unt.,
has recently completed fur the Sault Ste. Marie Pulp and Haper Co.
eighteen sets of gearing for its pulp mills. The company turned
out an order for twenty-five sets of these gears last year, and the
order this year is simply one given to complete the equipment of the
large pulp mills as originally planned. The \Wm. Hamilton Com-
pany has also built reccr;lly a complete sawmill that goes to
British  Columbia, and another complete mill that goes to
Mania, N.B.

Tue board of the Toronto Technical School met recently, A.
M. Wickens in the chair. Ald. Thomas Davies, Dr. ]. O. Orr,
Messrs. F. B. Polson, W J. Wilson, D. J. O'Donoghue, Robert
Glockling, E. J. Philip, A. F. Wickson, W. A. Longton were
present. The work done by John McGowan, who has resigned,
was divided between the other teachers, Dr. McMaster and Mr.
Hull and Mr. Milne, as follows: Dr. McMaster taking arithmetic
and mensuration, Mr. Hull taking trigonometry, Mr. Milne taking
mechanics junior. Dr. McMaster was re-engaged at his former
salary.

AT the annual meeting of the Canadian Furniture Manufac-
turers’ Association, which was held in the Caledonia rink, Toronto,
Sept. 7th, there was a large attendance of manufacturers from
various points in Canada, and matters of interest to the trade were
discussed. The clection of officers took place, with the following
result :—J. S. Anthes, of the Anthes Manufacturing Co., Berlin,
president ; Mayor Sam. Snyder, of \Waterloo, vice-president. J.
Baird, Plattsville, treasurer, and J. R. Shaw, sccretary and
solicitor.

Tue management of the Londonderry Iron Co., of London-
derry, N.S., has recently turned its attention to the development
of new departments of its business. Ve learn that they have re-
cently completed a contract for turned and bored pipe fur water-
works for Moncton, N.B ; more are in progress for St. John, N.B.
The company has also established a new department fur the manu-
facture of valves, sluice gates, hydrants, and general watenwork
fittings Their machine shop and foundry have been working
overtime of latc to complete a large coke oven and condenser plant
for the People’'s Heat and Light Co., of Halifax, N.S., and on
general orders  The blast furnace will probably be shut down in
a few weeks for the winter, as a new lining is necessary, and other
improvements are in contemplation.

ining ||latters.
T. Cross, Madoc, Ont. is dsveloping a gold mune in that
neighborhood.
AppiTioNaL deposits of hematite iron orc have been discovered
at Hazzard's Corners, Madoc, Ont.

Leasincron. ONT., is included in the oil-producing territory
which is undergoing development at present.

ATTEMPTS to find petroleum are to be madc in Muskoka, and
in Pakenham township, Lanark county, Ont.

Junce RouvLErau is owner of the gold mining plant put in by
F. M. Mahan, on the Saskatchewan, near Edmonton, N.\W.T.

McDoxaLp Bros., the owners of the mine on Lake Mem.
phremagog. which was opened up last April, are showing some
excellent copper.

Jovatiax NoseworTHY, who, with Geo. Bearns, possesses
*eieitory on the west coast of Newfouadland, containing deposits
of petroleum, have cngaged overseers and bought machinery to
develop the property, says the Twillingate Sun.
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A Gase of men under |. Holmes, is operating the Adams mica
mine, Burgess township, Lanatk, Ont., says the Perth Eaposilor.

I1 is stated that the Canadian Pacific Railway is runuiong over
a bed of gold at Bruce Mines, Ont , where copper used to be mined.

Bog ore of fine quality is being mined near Bannockbura,
Ont. A few carloads have heen smelted and it turned out very

well

H. C Brckerr, Hamilton, recently showed his friends a
sample of ore taken frim the Sawbill, Oat., mine, at the yo fuot
level, assaying $400 to the ton :

Wiuiar is said to be the richest find of gold yet made in Nova
Scotia, is repurted to have been made by 2 man named Dunbrack,
near Bridgewater, Lunenburg Co., N.S,

Hox RosperT Drusivony, editor of the Fournal-News, Stel-
larton. states that in all probaluhty the outpur of coal from the
mines of Nova Scotia during the present year would exceed that of
any previous year by 200,000 tons.

‘Tne extensive deposits of feldspar at Carp, Carleton county,
Ont., are to be worked by J \W. Taylor, of Ottawa, and W. B.
McAllister, of Peterboro, says the Carp Star. The mineral is ex-
tensively used in the manufaciure of porceiain.

Tue Dominion Government has given offigial noticeof itsinten.
tion to extend the time for the free entry of mining and smelting-
machinery into Canada to July 1, 1897. Thisgives those interested
in mining a year longer to bring in their machinery.

NoTicg of application for incorporation has been given by
Messrs Power, Culton, ¥alconer, Davies and Mc onald, of Stel-
larton, and others, to be called ** The Listle Liscomb Gold Mining
Company,” with a capital stock of twelve thousand dollars; the
office of the company will be in Stellarton, N.S.

THERE is no boom in the Bothwell oil region, but a mast ex-
tensive development of oil-bearing properties is going on.  Within
the last {ew months ten new wells have been put down, of which
only one is reported a failure. The owners of the successful ones
are Hiram Walker, F. |. Carman, A. M Elliott, and the Detroit
Oil Company.

Cor ExcGLEDUE, an Englishman interested in the Rainy River
mining region, writes Arch. Blue, that he learns from Mr. Pickard,
an engineer, that the bromo-cyanogen process of extractin.g ore has
been used with great success in Australia  There recently 300 tons
of tailings were treated in 20 hours, leaving only 10 grains per ton
of gold in the refuse, the cost of treatment being only 35 10d. per
ton, and that in a country where fuel and labor are very dear.
Mr. Pickard is roing to apply the process to the arsenical gold ore
to be found in Hastings county, Ont.

A.J G. Swinsgy is manager of the Canadin Gold Fields
Company, Ltd., Delorv, Ont., operating 1in Hastings and Peter-
horough counties. Mr. Swinney says that his company had been
at work over a year; they have all the capital they require, and
with a new process which they employed they had got the most
satisfactory resuits, extracting from go to 95 per cent. of the goldin
the ore  The company is composed entircly of Old Country capi-
talists. and their property covers an area of more than 10,000
acres.

A. P. Corexnas, of Toronto University, jvriting from Fort
Francis to the Department of Mines, Ont., says that the Sawbill
mine looks well and yields quariz in which gold is easily found. He
comments favorably on the fact that this mine is in what is known
as * hornblende granite gneiss ** of the Laurentian, stating that it
means a great cxtension of the possible gold bearing area. The
Lake Hcrald and Foley mines are reported prosperous, free gold
coming up in buckets from the latter. Mr. Faley has ordered anew
20-stamp mill and has put on an extra force of men.

Tue Edmnnton, N.\V.T., Bulletin reports gold mining on the
North Saskatchewan thus: ** Potter’s gold mining scow is worked
by a five-horse power engine.  The length of the scow over all is 43
fcet. There are two spaces between the platforms in which the
scoops work at the back end of the scow. The chain from the
scoops works over a block on the derrick to an iron take.up roller
provided with slip knuckles, to which levers are attached to operate
it The chain passes under a gate situated below the dernick which
holds the chain down in the rives.  As soon as the scoop s full.
this gate opens automatically. and the scoop rises to the dump box
where the dirt is dumped Water is raised by a Chinese pump,
from which there arc two tabes to conduct the water over thedump
voxes. There are three feeders on each of these tubes to start the
derrick, and a scries of small holes provide a spray of water
to thoroughly wash.the dirt before it passcs over thegrizzly."

‘I'ng T'ruro Daily News says that Mr. Parker, of Ambherst,
N S., is epening up a copper mine in New Annan, N S, for New
York capitalists.

GeoRrGE ALexanner wants Kaslo, B.C., to exempt him from
taxes for ten vears on a 240.ton samphing works he proposes to
«®rect in that city.

Tue Bell Island hematite iron mine, Newfoundland, employing
threc hundred men, which selis most of its output in Baltimore,
Md . has closed down for twelve months, owing to the unsettled
condition of affairs in the Uanited States.

Tue Roche Percée Coal Co. has been incorporated to do a
general coal mining and manufacturing business. The incorpora-
torsare: H E Mitchell, C H. Cordingly, T. H. Gilmore, C. B.
Deacon, Winnipeg and R Rodgers, Clearwater, Man. Capital,
$50,000.

Tur Kootenay Mine Exploratiun Cu. has been incorporated to
develop mining properties, capital, $200,000, headquarters, To-
ronto. Incorporators or directors are: G. Goocderham, T G.
Blackstock, J. W. Beatty, D Fasken, Toronto, and R. H. Pope,
Cookshire, Que.

Tue Kingsion School of Mines gives instruction both by practice
and by precept. During September a party of studeots were taken
out to camp in the mineral bearing regions north of Kingston for
three weeks. The advantages of such a progressive method of im.
parting instruction are obvious.

‘Tne Gold King Mining and Milling Company has been incor-
porated in Fairville, St. John county, N.B. The capital is to be
$500.000 and the incornor—rors are E. G. Evans, Hampton, N.B.,
E C. Elkin, C. T. Ba'i aud T. Warren, St. John, N.B., and M.
Gallert, Waterville, Munue, U.S.

AT the first regular meeting of the British Columbia Associa-
tion of Mining Engineers, which was held not long ago, in Nelson,
B.C., there were present, the chairman, R. C. Campbell-Johoston,
the secretary, G. F. Monckton, and several members of the society.
including R. R. Hedley, A. H. Holdich, Howard \Vest and others,
After the formal business was concluded, G. ¥. Monckton read a
paper on * What Constitutes Mineral*, and Howard West (of
New Denver, A.R.S.M.), a paper on the '* Valuation of Mineral
Claims.”

Tne Nova Scotia Steel Co. is rapidly developing its valuable
hematite mine on Bell Island, Nfld. They have obtaned splendid
results from the use of the ore at Ferrona and the Nova Scotia
steel works. This company may try its luck in developing what is
believed to be a valuable coal area near Fort Hood, N.§ Two
good scams of coal have already been exposed and favorably
reported upon by an expert from the office of Emerson Bainbridge,
M P one of 1he lcading English mining engineers. If this mine
should be opened the company could obtain their supplies of fuel
by barge within five or six hours' tow of their works.

j{a.’ilwa.g @’cers.

Tue Ottawa, Amprior and Parry Sound Railway is to be
completed in November.

Tue Toronto, Hamilton and Buffalo Railway Co. wishes to
build a line to Ridgeville, Ont.

Tae C.P.R. is, it is said. preparing to go on with the proposed
Montrcal and Ottawa South Shore Railway.

Tuk Grand Trunk Railway is laying new steel rails, 96 pounds
to the yard, on theline between Cornwall and Montreal.

Tue Dartmouth branch of the Intercolonial Railway at Hali-
fax is now complete. This will be the only construction work
carried out by the-1.C.R. this year.

TuE contract between the Midland Railway Compasy and the
Dominion Government for the construction of a railway between
Truro and Windsor, N.S.. has been signed.

CoxxracToR McCARTY, Sherbrooke, Que., who is grading :he
Stanstead extension of the Boston and Maine Railroad, is to have
the line ready for laying the rails October 15th.

Tue T.. H. & B. issuestickets to Toronto, travelling by way of
-the T., H. & B. to Hamilton, thence across that city in street cars
to Stuart street depot, and by G.T.R. to-Toronto.

Tue Quebec Central Railway shops are to remain in Sher.
brooke; Que., as tbe city has deeded a piece of land to the compapy
and given an cxemption from taxes fora term of years.
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Tug Drummond County Railway is to apply to Parliament for
power to construct an extension of its railway from St. Hyacinthe
to St. Lambert, and for power to bridge the St. Lawrence to Mon.
treal,

It is stated that the Canadian Pacific Railway intends building
a line from Rrantford to \Woodstock, Ont, in the near future,
This would give the C.P.R. a through line from Detroit to Niagara
Falls.

BeLL & WILKIR, surveyors, Almonte, Ont., have made a pre-
liminary survey of the proposed new line of railway from Carp
to Almoate. Almonte and Carp business men subscribed funds for
the survey.

AT the annual meeting of the Canada Eastern Railway Co,,
held at Fredericton, Alex. Gibson was re-clected president and
manager, and Jas. S. Neill, E. B. Winslow, Alex. Gibson, jr., and
Chas. H. Hatt, directors.

Tue Crow's Nest Pass Railway Company is applying for an
act of incorporation, with power to build a railway from Lethbndge,

Alberta, through the Crow's Nest Pass, to connect with the railway |

at Nelson, in the Kootenay district.

Tue engineer of the Huron and Ontario Railway has com-
pleted his report on the proposed route of the line, and has for-
warded it to Miller Bros., of New York, whoare expected to under-
take tlie construction of the railway.

THE contracts for the Quebec, Montmorency and Charlevoix
depot have been awarded as follows: Masonry and brickwork, F.
Fackney ; painting, J. M. Tardivel; heating, plumbing and roofing,
P. P. Giguire. S. Peters is general contractor.

1. A. LockuarT., at Chubb's Corner, N.S., not long ago,
offered for sale the Central Railway. The property consists of 70
miles of railway and $6S80.000 worth of bonds. The railway was
oflered at the instance of Clarke & Co., of Philadelphia. No bids
were made.

Tue township council of South Elmsley has repealed the by-
law passed some years ago, granting a bonus to the Kingston,
Smith's Falls and Ottawa Railway Company. The Federal Gov-
ernment recently gave an extension of time in which to begin the
construction of this line,

THe Amherst Newes says that the line of rails on the ship rail-
way have been laid to within three miles of the Tidnish end of the
line. The further laying of the rails had to be suspended until a
temporary bridge, which had been washed out, had been repaired.
The pumping out of the dock at Fort Lawrence is being vigorously
pushed forward.

A RECENT issue of the British Columbia Gazette containsa
notice of application for incorporation of a company for the purpose
of constructing a railroad {rom Kaslo by Kootenay Lake to Lardo,
thence to Upper Kootenay Lake and head of Duncan River, with a
branch beginning at Lardo River to and by Trout Lake,and thence
into Lardo on Arrow Lake.

A DEPUTATION consisting of James Conmee, Algoma; Geo. T.
Marks, mayor of Port Arthur ; John McKellar and Geo. Hodde, of
ort William, has visited Ottawa to urge upon the Government the
desirability of extending a subsidy to a projected line of railway from
Port Arthur to Rainy River. The line will ultimately run through
to Winnipeg, for the purpose of affording competition to the Cana-
dian Pacific Railway, butit is only for thc portion between Port
Arthur and the Rainy Riverthat they now desire the subsidy.

AT the annual meeting of the New Brunswick Railway Com-
pany, the following directors were clected for the ensuing year:
Robert Mecighen, president: Sir Donald A. Smith and Mr. Joha
Turnbull, of Montreal; Messrs. John S. Keanedy, Samuel Thorne,
H. O. Northcott, J. Kennedy Tod, vice-president ; D. Willis James,
of New York. E. R. Burpee, of Bangor; H. H. McLean and John
Mc)Mlillan, of St. John. Alfred Seely was appointed secretary-
treasurer, and W. T. Whitchead, 1and agent.

V. SutHERLAND TAYLOR, treasurer cf the C.P.R., has issued
the following circular to all agents of the road : ** Thiscompany's
bankers have notified me that hereafter they will refuse to receive,
cither for deposit or otherwise, silver coins which have been muti-
lated or defaced, or which are light weight or worn smooth.
Station agents and others making remittances will please note, and
in future refusc from customers and others all such mutilated and
defaced silver coins, whether Canadian or United States coinage.
All Newfoundland silver coins must also be refused, as our bankers
will not accept them on deposit.  Agents neglecting these instruc-
tions will be responsible for the loss which will be incurred
thereby.”
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Tug C.P.R. station at \indsor sireet, Montreal, isto be en-
larged in accordance with the original plans. A wing will be built
on Osbhorne street.

Tug extension of the St. Lawrence & Adirondack Railway
between Beauharnois and Caughnawaga, which has been in pro-
gress for some months, isnow complete to connect with the C.P.R,
at Cavghnawaga,

Tur St. Catharines and Niagara Central Railway Company
will seek from Parliament the right to issue new bonds, and to ex-
tend its line to meet the Toronto, Hamilton and Buffalo Railway to
a point east of Smithville.

Sik Josern Hicksox, ex-president of the Grand Trunk Rail-
way, Montreal, and D. G. Griifith, Watertown, N.Y., have been
selected as two of thie three arbitrators in the traffic dispute between
the Kingston & Pembroke Railway Company and the Bay of Quinte
Railway and Navigation Company. ‘

Tur Syduney & Louisburg Railway has lately received for the
Dominion Coal Co, from the Rhode Island Locomotive Works,
Providence, N.S, an unusual locomotive. Its whole structure,
engine and tender, is built as one machine, its water tank or tanks
being on either side of the boiler and above its driving power or
machinery. Its cylinders are 24 x 36 inches, and it has eight driv.
ing wheels.

Tug St. Hyacinthe City and Granby Railway Company ap-
plies for incorporation, with a capital stock of $100,000, headquar-
ters at St. llyacinthe, to butld a railway to be worked by steam,
electricity, or other motive power, from Bringham, in the county of
Brome, Que,, to the city of Hyacinthe, with branch lines in said
city. The applicants are: Paul F, Payan, H. T. Chalifoux, M.
St. Jacques, H. Pugnuelo, of Saint Hyacinthe.

AT a meeting of the stockholders of the Manitoulin & North
Shore Railway Co., held in Toronto recently, the following directors
were elected. Peter Ryan, president; W. P. Chapman: E. S.
Townsend ; David Isaacs, vice-president ; R. H. Bowes, secretary ;
David Phillips, treasurer ; and John Ryan. The company will con-
structa line of railway from Manitoulin Island to a junction with the
Canadian Pacific Railway's Soo branch. The building of the road
will open up an extensive timber country and a rich mineral district,
and afford an outlet for the farming community of Manitoulin
Island.

Tue Vancouver, Victoria and Eastern Railway is asking the
Dominion for a charter to build from Vancouver across the munici-
palities of South Vancouver, Richmond, Delta, Surrey, Langley,
Matsqui, Sumas and Chilliwack, thence across the first mountain
range by a pass lately discovered, thence across Nicola valley,
Okanagan valley, through the Boundary Creek and Kettle River
country, into the great mining district of Kootenay : with power to
extend acioss the continent to some point on the Atlantic seaboard,
with branches to New Westminster, Victoria and Nanaimo.

It was believed that the Hamilton and Dundas Railway would
soon change from steam to electricity, but the Dundas council
failed to meet the views of B. B. Osler, president of the road, and
so the steam line is to be rejuvenated at once, and in a couple of
months the ** Dummy " will have a new track between Hamilton and
Dundas, and a large force of men will be put to work at once at re-
constructing the road. Al the sharp curves will be done away
with and the grade improved. lLeather & Wilson have received
the contract for supplying the rails, spikes, bolts and fish-plates for
theroad, and these will be shipped at once.  The ties are already
on theground. The rails will be 65 pounds.

——

eWS.

Tur St. John, N.B.. harbor improvements are progressing
rapidly.

J DoxxeLwy, jr., of Kingston, has repaired and relaid the
Rathbun Co.’s marine railway at Deseronto recently.

Praxs have been prepared by the Department of Public Works
at Otiawa for the scows required in connection with the harbor
improvements 3t St. John, N.B.

AFTER holding the position of harbor master at Toronto for
sixteen years, Morgan Baldwin has resigned, and his deputy, C. W.
Postlethwaite, has received the appointment.

Tng Stulwart Shipping Co., of Yarmouth, N.S.,is applying
for incorporation. Capital, $10,000: provisional directors, G. G.
Sanderson, G. H. Guest, and G. B. Cann, of Yarmouth.

Tue Dartmouth, N.S., Ferry Commission has decided to pur-
chase a ncw steamer, accepting the offer of John Shearer & Son,
Glasgow, for a steel boat to cost, delivered, {11,950 sterling.




THE CANADIAN ENGINEER,

183

Jouxn Girries & Son, Carleton Place, Ont., have had a suc-
cessful season with their oil launches, and have supplied a number
to citizens of the United States making their summer home in
Canada.

ConnoLLy's old plant, used at the dry dock, Kingston, is to be
sold. The plant is not good enough to take over to Philadelphia to
be us~d in the contract there, as the duty would amount to more
than it is worth.

S. Peagrson & Sox, contractors, \Vestminster, London, have
sent the new dredger * Mexico” from Vera Cruz to Halifax, N.S.,
to take advantage of the excellent dry dock there to have extensive
repairs made. The ** Mexico™ was built last year at a cost of
$175.000,

Tug steamer ** Baltic* was burned to the water's edge at Col-
lingwood, Ont., recently, and the crib work on both sides of the
slip was burned, as well as a few cords of wood owned by Craig &
Darling, whose tug was burned a few weeks ago at Michael's Bay.
The boat was completely destroyed. She was insured for $15,000.

Tu Bridgeburg and Black Rock Ferry Company, Ltd., is ap:
plying for incorporation, with a capital stock of $30,000, chief
place of business, Bridgeburg, Ont.; provisional directors, B.
Baxter, E. Baxter, J. Bethune, J. Moss, P. P. Miller, W, H. Davis
and E. Maythan.

IT is said that the success of the car ferries between Conneaut,
Ohio, and Port Dover, Ont., has induced the Columbus, Sandusky
and Hocking, one of the principal coal roads in Obio, to extend its
domain into Canada. The company is said to have chartered sev-
eral large car ferry boats now operating on Lake Michigan, and
will run them from Sandusky to some favorable_point on the Cana-
dian shore of Lake Erie, probably Rondeau.

THERE was a meeting of the board of directors of the Richelien
& Ontario Navigation Company in Montreal recently, at which
there was present the Hon. L. J. Forget, president; W. Wain.
wright, vice.president ; R. Forget, Colonel F. C. Henshaw, Joseph
ilouis, E B Garncan, Quebec, C. O. Paradis, Sorel; William
Hanson, Montreal. The president submitted the financial state-
ment of the company on Sept. 1. It showed a highly satisfactory
state of affairs, and a very large decrease in operating expenses,
coupled with an increase in ecarnings over the previous season.
The president emphasized this with the statement that altbough in
the beginning of the season the weather was uafavorable to heavy
travel and the usual depression accompanying the general elections
both in Canada and on the other side of the line, had also been an
adverse factor, the management were happy to be able to announce
the usual ha¥f yearly dividend of three per cent. which would be
payable on Nov. 2. Thecondition of the company's finances was
held to justify the construction of two new boats, to run between
Toronto and Prescott, for the better accommodation of the Royal
Mail service. It is the intention of the directors, as expressed at
the meeting, that the two boats will be of steel, of 275 feet in length,
side-wheelers, and rivalling anything of the kind yet known in
Canadian waters The speed of these boats must be twenty-two
miles an hour.

lectric

la,shesf.

Duspatyx, Ont., people are discussing the advisability of light-
ing their town by clectricity.

Tue Hull electric railway has bought grouna for a new park

ast outside of Aylmer, Que.

Tace City of St. John, N.B., is replacing its arc street lights
with incandescent lamps, at a considerable saving to thecity purse.

Tue Nanaimo, B.C., town council has given a third reading to
a byJaw authorizing the expenditure of $3,000 for a fire alarm
system.

Tue power-house of the Brantford Electric and Operating Co.
is being constructed rapidly. The company is spending $30.000 in
improvements.

Taue Hull-Aylmer Electric Railway Company did not get its
charter modification through the Railway Committes, as the differ-
ent provinces were interestéds’

Tue Mather Bridgeand Power Co. hasgot its bill passed by the
Railway Committee, and may be soon expected to enter the market,
if its promoters realize their cxpectations.

Tus Lamont Glass Company, of New Glasgow, N.S., mana-
facturers of glass chimneys, fruit jars, bottles, is said to be about
to begin the manufacture of electric light bulbs and shades.

Paris, Ont., wants an electric road to Brantford.

Tue Montreal Park & Island Rallway Co.’s line to St. Laurent
is now in operation.

Thng Beaverton Electric Light Co. is adding a 250-light Edison
dynamo to their present plant.

THE new flume of the Chaudiere Electric Co.'s power-house,
Ottawa, Oat., is nearing completion.

Tue Consolidated Railway Company, of Vancouver, has in-
stalled a 150-kilowatt monocyclic generator.

Tue Canadian General Electric Co. has sold a 150-kilowatt
monocyclic generator to the Hull Electric Co.

P. MclIxTtosn & Sons, Toronto, have purchased a 3oc-light
plant from the Canadian General Electric Co.

J M. Camraecr, Kingston, electrician, is preparing plans for
the electric station and plant at Peterborough, Oat.

Tue O'Keefe Brewing Co., of Toronto, is installing a 500-light
direct connected vnit. The Cavadian General Electric Co. has the
contract.

Tue New Glasgow Electric Light and Power Co. is installing
a 75-kilowatt alternator of the Canadian General Electric Com-
pany's monocyclic type. .

Tue Hamilton Radial Railway Compaay intends to extend its
line from the power house to Port Nelson, and next spring it will
be extended to Qakville, Ont.

At Toronto the loss to the street car company, owing to the
bicycle, is set down at $300 per day. How great a loss will result
from the advent of the horseless vehicle ?

Tue Ontario Government is said to be considering the instal.
ling of an electric light plant at the Central Prison, Toronto. The
question of putting in a plant at the asylum at Brockville is also
being considered.

Tue St. Jerome Power and Eleztric Light Company is being
incorporated, with a capital stock of $50,000, to take over the elec-
tric plant now being opcrated at St. Jerome, Que., together with
the water power and mill privileges. Head office. Montreal.

AN electric railway is to be built at once, it is said, from Liver-
pool, N.S., to the pulp mill at Milton, to carry its products, as well
as passengers, to the seaport. In the meaatime, uatil a suitable
electric plant can be obtained, the cars will be run by steam.

Tue Chambly Water Power Co. has awarded the contract for
the construction of the cement dam of the wheel-house and of all
the works of excavation to Peter Lyall & Sons, of Montreal. The
work will csst between $300,000 and $400,000, and will be begun
at once.

AT thetwenty-seventh annual meeting of the Dominion Telegraph
Company, Thomas Swinyard was re-appointed president, Sir Frank
Smiith, vice-president, and Fred. Roper, secretary and treasurer.
A pleasing feature of the meeting was the presentation to President
Swinyard by his colleagues of a very valuable service of silver plate,

Tue Lachine Rapids Hydraulic and Land Co. has closed a
contract with the National Undergrowmd Conduit Co., of New
York, for five hundred thousand feet, to be completed about the r5th
November, work to be commenced at once. The duct isa cement-
lined pipe, embedded in concrete, acd in this will be placed the
cables which are to carry the current.

Tune Niagara Falls Park and River Electric Railway will, it is
said, be extended from Chippewa to Fort Erie,and from Queenston
to Niagara-on-the-Lake. The company may also develcp and sell
power. It istbought that road, if operated more nearly in connec-
tion with the Gorge Railway on the United States shore, would be
a profitable investment for its shareholders, which it has not
hitherto been.

Tur Hamilton Street Railway Co. reduced the wages of its
employces on October 1st.  Motormen and conductors, upon enter-
ing the employ of the company, formerly received r234¢. an hour,
which has been increased at intervals at the rate of half acent an
hour till it reached 15c. Most of the present employess are now
receiving 15¢€. an hour, but the new maximum will be 1334c. and
the minimum 12}4c. an hour.

Tue new chimney in congection with the extension of the
boiler house of the Montreal Street Railway Company will be 255
fsct high, andis claimed to be not only the largest, but also the
most medel structure of its kind in Canada. It has a base of 54
feet square, and before the top is reached, over two million bricks
will have been brought into requisition. The whole of the work
has been superiniended by the construction department of the
Montreal Street Railway.
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Texpers in connection with the ¢'actric light plant at Gode-
rich, Oot., have been accepted as follows. Goldie & McCulloch,
Galt, engine, 10 x 14, $1,400; Packard Electric Co., St. Catha-
rines, transformers, $576. Rogers & Co, London, inside wiring of
stores and houses, cleat work, $1.50, and concealed work, $2 per
outlet.

Tug Bell Telephone Company has completed a new line be-
tween Ottawa and Arnprior, Ont , in order to give direct connection
to Pembroke and intermediate points. They have alsoa direct
wire from Ottawa to Brockville, at which point Kingston, Prescott
and other towns on the St Lawrence can be reached. A new
copper line by way of Metcalf and Winchester to Morrisburg is
now nearly completed and will give an alternative route to these
towns.

Tue Hamilton Radial Railway began to run cars on Sept. 7th.
Among those who had the honor of having the first trip on the
road were Alexander Turaer, president of the company, Thomas
E. Leather, vice-president ; Wm. A Wood, treasurer, John Moodse,
sen., Adam Zimmerman, Jas. Dixon, T. H. Watson, J T. Barnard,
Robt Griffith, Percy Do nville, anl John Patterson. J. G. Laur-
ance, of the Canada General Electric Company, Torunto, ran the
car, and T. Foster was the conductor.

Tus town of Maisonneuve, in October, 1891, contracted with
the Royal Electric Light Company to furnish all the plant and ap-
pliances necessary for an electric light service for the municipality
for the sum of $9,300. The company were stopped, first by an in-
junction after beginning the work, and when the inju ztion had
been quashed by the courts, force was used to stop the mployees
of the company from working. The main contention was that the
contract which had been given was not within the charter powers
of the town to grant. Judge Pagnuelo recently held the contrary
view and found for the company, giving them judgment for $4.861,
with interest and costs, against the town.

ersonal.

ExGiNeER PoweLL has returned to Hamilton after five months’
absence, spent principally in the United States investigaung elec-
tric railways.

CHiEF ENGINEER JAMES MCMuURraY, of the steam dredge
*“Canada,” has been promoted to the charge of the new steam
dredge lately built at Quebec

R M. HaxxaForn, late engineer of the G.T.R., has resigned
bis position and will be connccted with G. H. Allan in the insur-
ance business in Kingston, Ont

R. M. Waxzer hasretired from the Wanzer Lamp Manufactur-
ing Co., Hamilton, Ont  William \Woods, formerly with \Valter
Woods & Co., has succeeded him

Jous Cocoix, engincer at the power-house, Moncton, N B,
will losc the use of his right hand through injuries recently re-
ceived while in discharge of his dutics.

Ross Mackryz1g, manager of the Niagara Falls Park and River
Electric Railway, whe has been ill recently with congestion of the
brain, has resigned the managership of the hne.

Jaues Crarke, manager of the Ontario Peat Fuel Company,
ncar Welland, Ont., recently caught his foot in the machinery,
maogling 1t so badly that it is considered impossible to save it.

W. WaINWRIGHT, general assistant manager of the Grand
Trunk Railway system, denies that he has been offered and has
refused the position of general manager of Government railways

1. S. Mack, president and general manager of the L.akewool
Transportation Company, of Cleveland. Ohio, who died recently at
his home in that city. was a nativeof Kingston and began life as a
sailor.

Tue many friends of City Engincer Keating, of Toronto, were
exceedingly sorry to learn of the death of his second daughter,
Harrict, which occurred suddenty at Gosport, England, on Scptem-
ber 20th.

J. LaNsiNG, who for years was private secretary to L. J. Sear-
geant, general manager of the G.T.R,, and who has been at St.
Agathe, Que., for his health, all summer, has returned to Montreal
much impreved in health,

IT is said that the position of secretary to President Sir
\Vm. Van Horne, of the C.P.R., will be filled by E. Alexander, a
Hamilton man, who was formerly in Charles St1ff°s office in the
old Great Western Railway.

ForrusaTgLY for their widows and families, Engincer Facer
and Fireman Johnson, who were killed in the T., H. & B. accident
recently, had each $2,000 life insurance.

Tue Erie & Huron Railway Company has presenied George
Gilbert, of Sombra, Ont., with a free pass over their road in con.
sideration of services rendered in saving the depot from destruction
by fire recently.

Cuas. M. Havs, general manager of the Grand Trunk Rail.
way, has settled his family in Montreal. 1t is said that Mr. Hays
intends to buy a summer residence near Gananoque, Ont., in the
Thousand Islands.

GeorGE A. McDoxaLn, who for several years past has acted
as secretary to the president of the Canadian Pacific Railway, has
been appoirted stationery agent in place of W. A. Grant, who has
resigned his position.

E. IncERsOLL, engincer, has completed his work on the Ham.
ilton radial ratlway, and will make St. Cathacines hus home for a
short time. He 1s to have charge of the work of construction by
the Cataract Power Co.

Avrrep BeLe, of Parry Sound, Ont., lost lus hie while adjust-
iog a belt in Battrick s saw mill, Byng Inlet He attempted to
grasp the belt while 1t was still running at a high speed, though it
was thrown off the pulley.

Tuos MacrarLave, Chue! Dominion Analyst, has returned
from Europe, where he wvisited by the Governments instruction
leading cities of England, Scotland, France and Germany. to ex-
amine 1ntv methods for disposal of sewerage ot large cities.

Frank Lenmox, engineer of the Malleable Iron Works, Toronto
Juncton, was badly burned about the face whilst * firing up** re-
cently. It appears that he put some coal oil on the fire to get up
steam more quickly, when the flames burst forth from the dour of
the furnace.

R. G. Brack, son of G. \W. Black, of the Great Northwest
Telegraph Company, Hamilton. Ont., was visiting in Hamilton
recently for a few days. He is now in charge of the electrical
engineering in connection with a new three-million dollar water.
works system which the city of Pittsburg, Pa., is putting in.

Mg. NEWEL, bridge inspector of the G.T.R., Stratford, Ont.,
has been removed to Palmerston, his position having been filled
by Mr. Nichol, of Palmerston : Mr. Sanderson, of Niagara Falls,
has been appointed foreman of the car shops at Stratford, and Mr.
Crawford has taken the position of assistant bridge inspector which
was formerly held by A. J. Bailey.

Tue Grand Trunk has placed William McNab in charge of the
engineers’ drawing office in Montreal. Robert Armour 1s made
assistant enginecr of the castern division, and \V. P. Chapman
becomes assistant engincer of the northern division; while H B.
Hollinshead and George Masson takesimilar positions oo the middle
and western divisions respectively.

11 C.StaxLey,, M1 C.E ,chief railwayengineer of Queensiand,
Australia, is on a tour for the purpose of studying economical railway
construction He will be in Canada about two months, visiting all
the principal cities, and will afterwards go to Colorado, returning
by way of Chicago, Detroit, and New York. From there he will
go to Great Britain, Belgium, and Germany, and in these countries
will inspect all the great engineering works.

AT a meeting held at Rat Portage, Ont., Sept. 16th, 1896, for
the purpose of organizing a mining exchange, at which were pre-
seat a large and representative attendance of the leading citizens,
the following resolution was passed, the mayor being in the chair.
Moved by D. C. Cameron, president of the Ontario and Western
Lumber Co , and seconded by C. W Chadwick, ** That this meet.
ing extends its hearty congratulation to R. H. Ahn, upon the
success which has attended his operations in this district and the
business-like methods and ability he has shown in helping forward
the development of our mineral resources.” The motion was car-
ricd unanimously.

FIRES OF THE MONTH.

Sept gth.—]. \V Howry & Son's sawmills, Fenelon Falls, Ont.;
loss, $40.000 ; insurance, $22,000.——Scpt t1th.—G. E. Pinco’s
foundry, Berwick, N.S.; loss, $6.,000: insurance, $1.200.— Sept.
r2th.—F. F. Dalley & Co., manufacturers, Hamilton, Ont.; loss,
$2.500 — Scpt.  15th.—Plant of the Palmerston, Ont.. Electric
Light Co.: insurance, $1,600 — Sept. 20th.—The Moncton, N.B.,
Sugar Refinery; loss, $200.000.— Sept. 23rd.—T. B Tait's
shingle mill, Burk’s Falls, Ont.; loss about $3.000.——Sept. Gth.
—Sicily Paving Company’s buildings, Mill sireet, Montreal:; loss,
$15,000 ; no insurance Inches & Moulton's planing mill, Sud.
bury, Ont.; loss, $3.500; no insurance.



EXPLOSIONS OF WATER-TUBE BOILERS.

The fact that explosions in this class of boilers are more fre-
quent than they were formerly, indicates that in some of them a
departure from sound mechanical principles has been made. 1t is
not a suflicient answer that, as higher steam pressures are used,
the liability to explosions has increased. This might account for
leaks, or the rupture of single tubes; but the fact is, that in this
type of boilers some of the accidents that have ozcurred have been
so general in their effects upon the boilers themselves and in their
destruction of adjacent life and property, that they are, and ought
to be, called explosions. The Practical Engincer describes such an
explosion on board the French ironclad * Jaureguiberry,” one of
the finest and latest additions to the French navy.

The stecam on this vessel is furnished by twenty-four water-
tube boilers of the Lagrafel-D'Allest type. The vessel had gone
for a twenty four hours' trial trip uff Toulon on June gth. Up to
the twentieth hour everything went on satisfactorily, and then,
without any warning, an explosion occurred in one of the boilers,
which blew open the furnace doors and sent a rush of steam and
flame into one of the siuhehulds, su severely scalding nine stokers
who were in it at the time that six died within a few hours.

After the disaster it was found that one of the tubes had
drawn from the front tabe plate and burst, in addition to which a
large number of the other tubes were drawn and bent. Why the
tubes should have failed in this way is not satisfactorily explained
The fact, however, that one of these water-tube boilers should
have given out the first day on raising steam, with such disastrous
results, reveals uncomfortable possibilities to those who have so
strongly advocated water-tube boilers for use in the British navy.

This will prove a damaging blow to the commercial exploita-
tion of the type of boiler named, which rival interests will not fail
to make the most of.

It is worth while to enquire whether the safety that has been
claimed for water-tube boilers has not depended much upon the
conditions of their use prior to their adoption for marine pur-
poses.

As stationary boilers on land, they are usually provided with
ample space, with egress for attendants on the same level, in wide
contrast to the limited room that can be allowed for them on board
ship The escape of attendants is thus rendered more easy and
probable, should a local rupture occur, than it ever can be on board
ship, where escape from a stokehold usually means the climbing of
stairways ot ladders,

But the condition of the boiler above referred to shows that
there was a more eatensive wreck than the mere rupture of asingle
tube permitting a gradual efilux of steam.

The precise cause for the occurrence has not been explained ;
but it is evident that, if the boiler is of a character that permits the
rupture of one tube to do all the mischief stated, its construction
involves wrong principles, and it is an unsafe steam generator for
marine service. Inst#ad of independence, therc must be some sort
of mutual interdependence of the tubes that renders the rupture of
one of them the cause for the eflects produced upon the others,
The anxiety to mgke the weight of water-tube boilers 2 minimum
and to increase the rapidity of their action when fired, has, we
believe, led to ignoring points essential to salety and durability, not
in this particular construction alone, butin other water-tube boilers
that have claimed to be superior to fire-tube “boilers for use on
ships.

This sort of thing is as liable to occur on a warship in action
as at any other time, and it might well determine the issue of a
naval encounter Clearly, we are not at the end of developments
in the attempt to substitute this new system for the old one, which,
though not free from faults, has a record of reliability in service
that water-tube boilers, as a class, will b long in acquiring.

LITERARY NOTES.

We have just received the 20th edition of the Gas, Water and
Electric Lighting Companies’ Directory and Statistics, published
by Hazell, Watson & Viney, Ltd. (t Creed Lane, London, E.C).
In former years the departments have been separated into two
volumes, but this year we have onc convenient §vo. volume. It
includes a general index of the officials of gas and water companies
in all parts of the world. The various companies are ranged under
the headings of the towns to which they belong, and beneath them
is given the total pepulation, the number of consumers, the condi-
tions of capital, rate of intercst paid, cost of production, estimate of
output, actual capacity, officers, etc., and an asterisk indicates the
limited liability companies. Manufacturers of gas, water or electric
plants will no doubt find in this a useful book of reference. The
price is 10s.
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Tug oftices of The Colliery Engineer Company. proprietors of
The Colliery Engineer and Metal Miner, Home Study, and The
International Correspondence Schools, in the Coal Exchange
Building, Scranton, Pa., were partially destroyed by fire on Sun-
day morning, August 3oth, 1896. Fortunately the printing plant
was in another building, and they had reserves of all instruction
and question papers, drawing plates and other supplies and station-
ery used in the schools instill another building, so that the business
will not be scriously interfered with. The Colliery Engineer and
Metal Miner and Home Study were out within a few days of the
usual time, and they are conducting the instruction in the schools
as usual  Quarters have been secured on the three upper floors of
the new Mecars Building, corner of Washington Avenue and Spruce
Street, Scranton.

Tue National Builder (Chicago, $2 a year) for this month sus-
tains its character for appearance and general interest. It announces
various new features, and one is that the original plans and per-
spective views of new houses will be printed in several colors.
Every month is published a sheet containing all the plans necessary
for building a residence, with a careful estimate of cost , and it also
generally contains some useful articles on interior decoration and
the means of securing beauty and comfort on almost * nothing a
year.” Its instructions are in the plainest language, and it shows
a handy man how to do much for himself.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

C.A.S.E., No. 15, Brockville, Ont , has held a number of most
interesting and instructive meetings since the convention in Kings-
ton. The meetings take place on Monday and Friday in each
week. President Franklin is not able to be present regularly owing
to his duties at the waterworks, and in his absence his duties are
ably performed by Past-President Chapman.

At a regular meeting of the Kingston Branch C.AS.E., on
Sept. 15th, the annual instatlation of officers took place, as follows:
"ast-president, S. Donnelly ; president, F. Simmons ; vice-president,
J. Taudvin ; trcasurer, C. Selby; secretary, A. Macdonald ; door-
keeper, R McDonald ; conductor, R. Bajus; trustee, John L. Orr
and S Donnelly A number of congratulations were received from
delegates who attended the recent convention, on the excellent
manner in which the delegates were received and entertained while
here. Aft~r paying all expenses in connection with the convention
the local lodge has a handsome surplus left in the treasury. It cost
the city lodge over $400 to entertain the delegates.

THE LATE H. Q. C. KETCHUM, C.E.

On September gth H. G. C. Ketchum, C.E., who is widely
knowa through his connection with the Chignecto Ship Railway,
and other works, died suddenly at Amherst, N.S. He was born at
Fredericton, N.B,, in 1840, and was a grandson of Col. Ketchum,
of Woodstock, N.B. Mr. Ketchum was educated at Old Kings Col-
lege, which 1s now the University of New Brunswick, and entered
upon the study of civil engineering. His first engagement was as
draughts nan on the old Europcan and North American Railway,
which ran from St. John to Shediac. After remaining here for
some time he went to Brazil, aud for a number of years was engaged
in railway building. Here he was engaged in running the grades on
the San Paulo Railway from the coast to the tablelands of San
Paulo. a work which brought his full professional powers into play.
He returned to Canada and was engaged during the construction of
the Intercolonial Railway in running the road from Painsec to the
Missiquash River. In 1873, he first suggesied the idea of a ship
railway across the Isthmus of Chignecto, and since that date has
been a constant promoter of the enterpnise.  Mr, Ketchum married
in 1866, Sarah, daughter of the late Christopber Milner, Esq., of
Sackville, who survives him. ’

W R Trirrin, of the G.T.R. staff, at London, Oat., goes to
Montreal to act as assistant to Mr. McGuigan.

Wat. Saiti, engincer, was terribly scalded by the blowing out
of a stcam valve in the G.T.R. workshops in Montreal recently.

James Bovray, of Sharbot Lake, Oat., who was disabled by
blindacss, has received the sum of $3,000 from the Brotherhood of
Locomotive Engineers, of which he was a member.,

D. C. Puirrirs and J. C Phillips, brothers, who run the Wood-
stock Wire Mattress Company, Woodstock, Ont., recently pleaded
guilty to the charge of giving cheques on the Malsons Bank and
Bank of Commerce, knowing that they bad no funds. The Police
Magstrate allowed them to go, as they were held in gaol for ten
days.
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RAILWAYS IN JAPAN.

The Japanese are evidently nut guing tu remain content with
building railways and using imported rolling.stock and plant.
They are taking steps, says the Iudian and Eastern Enginecr, to
supply their uwn sants  Arrangements have been made for the
cunstruction of a arge steel wourks, which should supply a good
deal of the material required for railways and for shipbwilding
Viscount Jhouye Masaru, ex-chief of the railway board, sup-
ported by well known hnanciers, is making arrangements for
the erection of large works for the construction of locomutives
and railway stock generally, and they calculate from some
experience which they have already had in the matter that they
will be able to turn out engines and wagons at a much lower cost
than they can import them from England. Some of the Japanese
papers, indeed are already picturing the immense trade which
might come to Japan if the Japanese could not only supply their
own wants, but also those of China  lL.vidently the Japanese are
determined 10 do their best to win for themselves the name of the
Britons of the East In the meantime, however, the Britons of the
West must not allow themselves to fall behind in efficiency, and as
the world grows older, probably it will be found that there is room
for both.

PNEUMATIC TIRES.

In connection with the coming use of mutor carnages, the con-
structian of the wheels is very smportant  The pneamatc, full
rut.ber and iron tire, su far as the effort of tractiun 15 concerned,
haive relative values, in round numbers, of 100, 13u and 133, show-
ing a generalecuniumy fur the pneumatic of abuut 30 per cent. But
besides this econumy in puwer reyuired, there are other and im.
portant advantages in the use of the new wheel, and these are the
reduction of the «ffect of sharp shuchs, and the marked decrease in
noise. and the wear and tear on the sehicle itself  As to this {ea-
ture of nuise. it may be renarked that the pneumatic tire on a low
wheel of the bicycle ty pe is nuw quite cummoun amung the cabs of
Paris, and over the smuoth wouden ur asphalt rvadways ot that
city these tires make so little nuise that, for the safety of
pedestrians, an ordinance has been passed requiring the owners
of cabs to put bells upon their horses. In this way, while the rattle
of carriage wheels 1s much reduced, the jingling of bells is substi-
tuted for it But the person using the carriage gains decidedly n
comfort, and the low wheels have advantages in getting into and
leaving the vehicle The wearing part of the rim is heavily armed
with rubber, and inquiry failed to find any cases of punctured cab
tres  The fact that pneuwnatic tires were actually used titty years
ago, and they practically differed very little in construction from
those now placed upon carriages, will be new tomany of our readers.
BBt just as the bicycle, or velucipede, was intruduced over seventy
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years ago, and then laid aside and forgotten, so the condition of
our streets and highways, in 1846, was not favorable for the im
proved carriage tire  The modern development of the bicycle, and
now the motor carriage, is a direct resultant of the improsement
nf our roads, and good roads and more of them will always be an
important factor in the growth of all efforts towards cheaper and
more rapid transit upon them.— Engincering Netws.

A curious freak of lightning is reported from l:ast Gloucester,
Mass., by Supenntendent of Waterworks J. W. Moran. Dunnga
thunder shuwer there on September 6 hightmng struck the water
main on Mount P’leasant avenue and broke it 1n nine places o a
distance of 2,000 feet. These breaks were all that were evident
after the storm, but a fuller examination will be necessary to
ascertain the exact extent of the damage ~Engmeering Record.

I7 having been reported that an officer of the Russian Govern-
ment, assigned to duty as inspector during the manufacture of
armor plates at the Homestead Works, had become acquainted
with the secret processes of manufacture, and had given them to
his own government, with the result that no more orders for such
plates could be secured here, the report was later denied by the
superintendent of the works, who stated that none of their secrets
had been stolen, and that the truth is there are very few secrets to
steal.

It was reported this week that John D. Rockefeller is endeavor-
ing tu cunsolidate the Pennsylvania and Ohio pig iron furnaces for
the purpose of pecfecting ultimately an organization similar in plan to
the Standard Oil Company, and that many of the larger companies
had agreed tu it through fear. The anion of the 1ron tterests s a
difficult undertaking, and some doubt as tuits accomplishment, even
by Mr Rockefeller, is to be entertzined. A prominent authority
upon the iron market has suggested to us, however, as a reasonable
conjecture, that it would not be strange if the Carnegic and
Illinois Steel Companiesand the Ruckefeller mining interests should
prove to be working in harmony and should effect an arrangement
controlling the price uf rails, etc., perhaps of structural material. As
usual, inactivity has characterized the metal trade.—American
Machinist.

WANTED - By a qualified engincer holding a 3rd class marine license, also
an expericnced stuam-fitter, charge of a stationary plant heating appar.
atus  Apply ** ENGINEER,” care of the CaNADIAN ENGINEZR.

FOR SALE (good as new)

20,000 fect 3-in. Boller Tubes; 20,000 foet 4-in. Bollor Tubes
large qlunnt.lty St~~m Plpe 1-fn. to 9-in.; large stock second-hand
Ralls; "ulllo 's, Bangors, Shafting, Valves, Gauges, Horcules Bab-
bitt Metal,

1der, etc.

FRANKEL BROS,,
METALS, SCRAP [ROR, COTION WASTE, €10, 116130 Ceorce StReey, TORONTO

GOLD MINES,

ROSSLAND

We have stocks for sale in the
followirg well-known Mining Com-
panies :—

JOSIE

MONTE CRISTO
ST. ELMO
CREAT WESTERN
CALIFORNIA

BIC THREE
EVENING STAR
MUCWUMP
SILVERINE
ALBERTA

RED MOUNTAIN
CRAND PRIZE and
OLD IRONSIDES

Correspondence Solleited.

A. W. Ross & Co.,

MINING BROKERS
Mineg and Mining Stocks
4 King St. East, Toronto
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If your local dealer does not handle our goods, write our ncarest house.
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With Hot Water
Combination if Deslred.

h ) Qur...
=2 Famous Florida
For Coal.

with steel dome, low steel radia-
tor and threc utect flues, is con-
structed on the principlc of &
bascburner stove, and is as easily
regulated as one,

voVvVvVveeot

Thedistance the hest has to travel
compels its utmost radiation, and con-
sequently insures great heating power
with economy in fuel,

WE HOLD HIGHEST TESTI-
ceizsn. MONIALS FROM USERS.
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Tonronre, WiNNIFse,
Vancouvvza.
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