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STREET PAVING NATERIALS.

BY ). J. BELL.

It is clear that the experimental stage has not yet
been passed in determining what is the best material for
street paving. So many points have to be considered—
durability, facility of repair, noise, sanitation, cost, etc.,
that it is difficult to determine what material combines
these qualities in the greatest degree. What is suitable
for one kind of traffic may be unsuitable for another, what
isa success in one climate may be totally unfitied for
another, a cost which is possible on a great business
thoroughfare, or a fashionable residential street, may be
out of the question on the poorer streets, where property
owners cannot afford an expensive pavement. A good
deal has yet to be done in the way of experiment, and the
material employed must vary according to local con-
ditions.

Wood and stone are the two natural materials which
suggest themselves for street paving. The noise produced
by traffic over a stone pavement precludes its use on resi-
dential streets, except in the form of macadam, while
wood, so far as used hitherto in this country, is not suffi-
ciently durable for heavy traffic. There is, however, a
growing tendency to go back to wood in European cities,

especially Berlin, and it is said that before long three- .

fourths of London will be surfaced with this material. The

- wood employed there is the Australian jarrah, which has

displaced all kinds of wood except Baltic fir, which it is

- rapidly driving out. Jarrah is an exceedingly hard wood

PRICE, 10 CENTS
81.00 PER YxaAR,

——

and is said to be equal in wear to granite. It is impervious
to moisture, and being a species of eucalyptus is antiseptic
and therefore no objection can be urged to its use on sani-
tary grounds. Another Australian wood, karri, is second
only to jarrab, and the Tasmanian blue gum has stood very
satisfactory tests in Glasgow. Of course none of these
woods are likely to come into use in America, as it would
cost too much to import them, where other suitable
material is so abundant. .

The experience of cities on this continent seems to
point to asphalt as the best all-round paving matenal, cost
being the principal objection. Laid on concrete it is
durable, clean and easily repaired, and heavy traffic seems
to harden and consolidate it. It is liable to rot from
water lying on it, but this may be overcome by giving the
roadway sufficient crown to allow the water to run off
freely and by substituting stone or other material for
gutters next to the curb. Asphalt will not answer for
track allowances or the strip close to the rails, where the
jarring of the cars rapidly disintegrates it, but with granite
blocks, or better still, so far as bicycle traffic is concerned,
scoria or brick on the tracks, asphalt makes an almost
ideal street. Au objection is the tendency of horses or
bicycles to slip. With a thin coating of ice or snow, or
in muddy weather, they are liable to do so, but there are
comparatively few days in the year when such conditions
exist to an extent to cause incouvenience. An intcresting
test of the merits of different pavements for slip was made
in London, England, some time ago, when a record of the

. accidents for 50 days showed asphalt 1,066, gianite 719,

wood 542. On streets of steep grade asphalt cannot be
employed. In Halifax concrete is used on grades and
asphalt on the level. In New York asphalt is being sub-
stituted for granite on some of the streets, the asphalt
surface being laid over the granite just as it is, instead of
removing it and putting down concrete foundations.

So far as sanitation is concerned, an interesting fact
is stated with regard to Buffalo, N.Y., which has niore
asphalt pavement than any city in the world. It is’ *
asserted that since the introduction of asphalt the death
rate has decreased, especially among children. This, if
verified by the experience of other cities, should go far to
encourage the use of asphalt.

Next to asphalt in favor as a permanent paving
material, and rapidly winning its way, is brick. In
Toronto it is somewhat cheaper than asphalt, and could a
good vitrified brick be supplied at a reasonable figure it
would come into general use in replacing the cedar blocks
which were so extensively laid down some years ago and
which have proved such a failure. Brick is somewhat
noisy, but it is not so slippery as asphalt, and is easily
repaired and durable. A section of brick pavement at the
intersection of six streets in_Richmond, Indiana, which
has been down for six years, and subject to heavy traffic; .
has not cost a single cent for repairs, and looks as if it was
good for six years more. Asphalt and brick are likely to
be the two favorite paving materials for city streets in the
future.

Macadam will always be employed more or less for
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roadways. Heavy traffic cuts it up, but by the use of
broad tires this difliculty may be obviated to a great
extent. No matter how well constructed, the stones are
liable to work out, and it is dusty or muddy according to
the scason. By the use of trap rock, instead of granite or
limestone, the highest perfection of macadam may be
attained. There is a large deposit of trap near St. Joseph’s
Island, on the north shore of Lake Huron, which costs
little more than the expense of quarrying. An experiment
in its use was made at Cleveland several years ago. Two
miles of road was made in one of the parks, which has
worn well. The foundation is crushed limestone ten inches
deep, then eight inches of trap in three layers—coarse
screenings, fine screenings and dust—all well rolled. The
road cost $3.10, $3.19 and $3.65 per square yard according
to grade. Trap is extensively used in Germany, where it
has proved very satisfactory. There are extensive layers
of trap rock on the St. Lawrence near Kingston, conveni-
ent for loading on vessels, and therefore easily available
for use in cities situated on the great lakes.

A very unlikely material for paving has been employed
in the vicinity of the stock yardsin Philadelphia. It is
supplied from a plant set up at Norfolk, Virginia, to
manufacture the grass that grows in the salt water
marshes 1nto paving blocks. The grass is subjected to
enormous pressure, and then cut by circular saws into
blocks 5% inches thick. These are treated in three tanks
containing different kinds of oil, which renders the fiber
supple. A wire helps to hold each block together. The
pavement is seid to be smooth, noiseless and free from
slip. The most remarkable paving material which the
readers of this journal probably ever heard of is molasses !
In the process of sugar refining in the Southern States
large quantities of molasses are produced, which is a waste
material, sometimes difficult to get rid of. The head
chemist of a refinery in Chimo, Cal., bethought him of a
means to turn it to account, and he had a walk, 1,000 feet
long, constructed of slabs of molasses mixed with sand.
It dried quickly, became hard and was not affected by the
sun. A slab two feet long and one foot wide was tested
by being placed on supports for a couple of inches at each
end. When struck with a heavy hammer it showed no
sign of either cracking or bending.

As cost is a very important factor in paving, a state-
ment is appended showing the approximate cost per square
vard of the pavements in general use in Toronto. The
relative cost will be much the same in other Canadian

cities. The figures are for a roadway 24 feet wide :
Heavy asphalt, 6 inches concrete, 2)4 inchesasphalt ...........$2 70
Light asphalt, 4 inches concrete, 2 inches asphalt......coco.uee 2 30
Brick on jinches concréete .......ceveeneceaneas Ceser ne veee 1 6O
** on brokenstone ......eeian.nn Ceeteecesecanass vececees 145
* ongravel co.iiiiiiiiiiiieiiaa. S eeecierreareranaans 130
Cedar block on 6 inches concrete ...oivueniveneirniennncnanass 1 40
. on 6 inches gravel (wooden curb)....vvniennnnn.. 70
Macadam..eeerenvecarannnns Ceteiesesttitienatncntteananns 1 20

THE WHITE SLAVES OF THE PASS.

—

That there is no slavery under the British flag
has been our boast for two generations and we have
looked not uncomplacently upon the people of the United
States, who by law made all men free and equal, yet for
many years bought and sold their fellowmen in the open
market. Itis no longer lawful for a man to sell himself
into bondage, or his wife or children, to pay his debts, but
in Canada we have discovered recently that men may be
decoyed into the waste places of the earth and there forced
to toil their lives out in misery at the pistol’s mouth. We
quote one paragraph from the voluminous report of the

. years.

commission appointed by the Dominion Government to
enquire into the subject : « We note some special facts,
such as, for instance, the fainting of men on the works ; the
refusal on the part of teamsters, whose wagons were
hardly loaded, to give a ride to wounded men, such as
young Joseph Bourgignon and Theodore Lambert; some
threats of Noble, one of the foremen, to kick them; the
alleged bad trecatment by the same foreman of men who
had had difficulties with the company, and who were dis-
charged one day after they had returned to work; the
refusal of food generally to all men discharged or quitting
work, and the hardship experienced on account of this,which
caused one Weir, for instance, to faint, and others to feel
very weak, three men having to subsist for a whole day on
one onion ; a pinch of salt refused to men leaving camp,
which they asked for in order to salt fish they might catch
with a fish-hook given them by one of the men. All this
when they were at distances ranging from 70 to 150 miles
from, and having to walk to McLeod, often having no
money, and, even with money, being unable to obtain
food, and having sometimes to rely on remnants thrown
away on the road.” We do not repeat the tale of horror
which recites the death from most painful disease of men
who passed their last hours under such conditions of
exposure to hunger and cold that their companions who
were in health could not have avoided freezing except by
the most continuous exertions.

The president of the Canadian Pacific Railway when
interviewed on the subject is reported to have said that the
contractors could not provide feather beds for the laborers.
When a public complaint was brought to the attention of
Sit Wm. Van Horn’s fellow-countrymen, that other great
United States railway dictator, Jay Gould, he said, ** The
public be d——d.” The question which should be con-
sidered by every thoughtful Canadian is whether we are
governed according to the B.N.A. Act or the C.P.R.

SANITARY EXPERIMENTS AT COLOGNE, GERMANY,

BY W. M. WATSON.

The city of Cologne, Germany, reframed its plumbing
and private drainage by-laws, some years since, to comply
with the fashion of the times, ordering back-air vents on
all fixtures, and also traps and breathers on the main line
house drains, but, after giving them a few years’ trial, it
was proved that the advantages of the system were not
equal to expectation, or even so good as the method pre-
viously employed, which was erecting the appliances with
as much simplicity, coupled with good workmanship, as
possible, and a short time since the city fathers appointed
a committee, together with Herr Maniewski, the leading
architect, and Herr Unna, the noted sanitary engineer, to
make a thorough investigation of the whole system.

The committee erected sets of soil pipe and drains
made from glass; they also had a variety of water-closets,
traps and small waste pipes made from the same material,
and fixed them to a temporary erection, consisting of three
flats, in the most public place in the city. They also got
permission to cut out and examine a number of the oldest
back-air vents in the city. They had been in use several
Having lately finished the investigation, their
report has been published in detail in No. 4 and 5 of the
Gesundheits Ingenieur for 1898, a German engineering
journal, and as the experiments are of great importance,
the report has been republished in the English-speaking
papers. This report relates that all the old back-zir pipes
the investigation committee cut out were choked up with
either grease or coffee grounds, or cobwebs, which would
of course prove that the vents had been useless, on several
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grounds: 1st, Because none of the traps to which they
were attached could ever have been in danger of being
siphoned, or the back-air pipes would have passed down
air to break the vacuum in the waste pipe, and to relieve
the draw or suction on the water seal of the traps, and if
any air had ever passed down thz vent pipes there would
have been no cobwebs choking them. 2nd, That they
create complications, expensive intricacies and obstruc-
tions, interfering with the smoothness of the waste water
flow, and are liable to become blocked up with the most
poisonous and dangerous part of the sewage, viz., the
frothy scum odors.

In the experiments the committee noted the influences
of the sewage and air on various sized soil pipes at various
grades and inclinations, also in vertical and horizontal
position, and studied various sized traps, back-air pipes
and connections, and depths of water seals. The influ-
ences on the flow of sewage, when the soil pipe was
extended through the roof and the end left tull open ; when
only partly open; also when the head of the soil pipe was
totally closed up, and when the heads of the soil pipes and
the back-air pipes were enlarged ‘n the usual way immedi-
ately before passing through the roof. Also the action and
influences on the private drains when main line traps and
breather pipes were used. They found that a solid piston
or column of water was only formed when the waste water
from the fixtures was passing through inclined and hori.
zontal pipes. And we know that when a piston is formed
that there will be a suction of air or a vacuum behind the
column that would siphon the trap or a number of traps,
under certain conditions; but as such conditions never
occur when the plumbing is installed by a competent per-
son and used properly and in an ordinary way, it is a
waste of money and is contrary to sanitary science to use
back-air vent pipes.

They appear also to have proved that there is a limit
to the pressure of the suction and the vacuums caused by

rapidly discharged down a fixture there were 174 cubic
feet of air carried down with the water. Supposing the
four pails held two cubic feet then it would prove that the
water carried over eight times its own bulk of air with it
down the soil pipe into the drains. When water was
poured in at the top of the vertical soil pipe the moisture
of air sucked in was only half the amount that was drawn
in when discharged into the soil pipe through a branch.
When the head of the soil pipe was partly closed the num-
ber of threads was reduced proportionately, and the seals
of the traps showed signs of agitation, and when the top of
the soil pipe was closed altogether and the four bucke.s of
water were poured down quickly the water did not break
up in threads, but formed a piston which siphoned the
traps of all the fixtures except those that branched into a
secondary line of waste pipe that had an open end above
the roof. When the sewage was flowing through the
horizontal sewer it formed a concave surface which largely
increased friction and reduced the speed.

When any of the small waste pipes were extended at
the upper end and the end left open so that air could pass
Jown when required, the same result wasobtained as when
experimenting on the soil pipe.

It was shown that when a main interception trap was
used, that it not only modified the speed and partly
obstructed the flow of sewage, but it prevented any of the
air carried down by the soil and other waste water pipes
from discharging into the street sewer where its aerating
functions are so necessary to commence the purification of
the sewage in the drains and assisting in preventing sewer
gases generating in the sewers. It was also shown that
when the main interception trap is omitted there is a
superior and self-cleansing flow of sewage, and that large
volumes of air pass forward to the street sewer, creating a
healthy atmosphere and circulation of air down the soil
pipe through which the fluid is passing, and up other soil
pipes that are at the time standing idle.

{% water pistons, which can be overcome by arranging the These experiments, especially those that show that
R plumbing so that no inclined branch can be longer than  air is carried down with waste watersand that the main
2% 39 inches, or by increasing the depth of seal in the traps, trap is a dangerous obstruction, fully explain the reasons
ﬁ and by increasing the size of the waste pipes to about three  why those towns that do not use back air pipes and that
: ‘“}, times the capacity of the strainer or the mouth of the inlet.  extend their soil pipes from the crown of the drains to the

3 But our experience has proved that all risks can be avoided highest point of the roof and which make every rain water
~ by making the branch from each fixture as short as pos-  leader and waste water pipe to pass to the street sewer
: '53 sible, and branching them direct and almost level intoa  without any obstructing trap or sharp angles or interrup-
. % line of waste pipe that is extended through the roof, and  tions of any kind, are almost free from odors in the houses
3 the end left opened, so that the air can be drawn down and streets, and free from diseases that can be traced to

sewer gas poisoning. While, on the other hand, those
cities which have adopted the principle of interception,
traps, back air ventilation pipes, with all their intricate

when necessary. See illustration and full explanation in
the issue of this journal for April, 1897.

.

FRINN

4

o

a
)

S
A g b
{ i

" .0:“
:

5

The committee found that there was no advantage in
increasing the size of the head of the soil or ventilation
pipes as is customary at present, except it was possible
to decrease the interior by hoar frost in winter, and this
they were unable to demonstrate. When water was
poured down one of the smaller fixtures it dashed against
the opposite side of the vertical soil pipe, and at once
resolved itself into fine, single threads, as if delivered
from a sprinkler, and the number of threads increased
in proportion to the amount of water poured down, unti
the bore of the soil pipe was entirely filled with thread,
which acted as an air injector into the sewers and aerated
the waste water passing down at the commencement of its
flow towards the sewer mouth. In order to gain a knowledge
of the amount of air sucked into the soil pipe an anemome-
ter was carefully fixed on the mouth of the soil pipe above
the roof, and one bucket of water was poured down a
fixture when4he anemometer showed that three cubic feet
of air had passed down, and when four pailfulls were

complications, are often quite the reverse,and of disease a
great deal is found among the inhabitants who happen to
live in the modern built houses where the obstruction
system has been installed. And this is in spite of the fact
that the same towns often spend .large sums of money in
flushing drainsand artificially ventilating the street sewers,
a thing which is never necessary if the sewers are laid
down properly and the straight uncbstructed system is
adopted. The city of Cologne has now had enough of the
complicated system of plumbing and draining and in future
will avoid such expensive luxuries and again allow their
sewage water to leave inhabited premises with as much
expedition as possible, and secure all the aeration 1t can
tLroughout the journey to the outfall, without .making
itself a nuisance to the public. o
The Cologne investigation has a bearing on sewage
purification. It will be remembered that more than twenty
years ago Dr. Pasteur, of Paris, and Dr. Warrington
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declared that sewage contained the necessary organisms
for its own purification. Dibdin, of London, England,
has shown us the way to compel sewage to clean and
purify itself.  Adney, of Dublin, has proved that domestic
sewage requires three times its own bulk of air regularly
and evenly snpplied and distributed to every particle or
atom of the sewage to enuble the friendly buacteria to
destroy the poisons, etc., the sewage contains, Lowcock,
Birmingham, has shown us a method of applying the
atmospheric air to the sewage, and Reid, of Staffordshire,
recommends that all sewage shonld be purified while fresh
before putrefaction sets in or sewer gas begins to generate
The fathers of the city of Cologne have shown us by
their experiments that the sewage will split up into
fine threads of spray and take up atmospheric air
in larger quantities even than Adney tells us is
needed during the time it is falling vertically down
the waste pipes. Therefore the bacteria can secure
all the oxygen needed for a short period and when the
sewage is in a fresh state. If every house rain water
leader and waste water pipe were made to form a street
sewer ventilator, and the water coming down each of the
pipes will bring down four times its own bulk of air, which
will go a long way towards providing all the air that is
needed to do the necessary work of cleaning the sewage,
and in that case the public sewers will be changed from a
gas generating chamber to a receptacle for the aeration
and purification of sewage and dirt> filters, in that
case they would be harmless. While under obstructive
plumbing by-laws and private drain arrangement of inter-
ception traps, no aeration of the sewers can take place,
therefore putrefaction immediately sets up and sewer gas
is generated abundantly, which poisons the dwellings and
the atmosphere of dense populated towns.

The Cologne investigation has demonstrated that most
sanitary appliances can and ought to be made of glass,
that all soil pipes and lines of waste water pipes should
finish with an opening outside, that no rain water leader
should join to soil or waste pipe until it reaches a point
below the inlet of the last branch pipe coming from the
Jowest sanitary fixture.

The German scientists are reliable, and their experi-
ments and judgments can be acted upon with safety, and
the expensive experiments they have made may be ireely
taken advantage of by other towns,

THE QUEEN CITY OIL COiPANY.

The location of business houses in Toronto has been undergoing
considerable change of late years, and the tendency of trade bas been
towards concentrating on Yonge street, as near King as possible.
Among other well known firms which have moved with the times js
the Queen City Oil Co., which has just transferred its extensive busi-
ness from 30 Front street east to the handsome new Lawlor Building,
corner King and Yonge streets, Toronto. The offices occupy the
whole of the flat, a dimension of 6o x go feet, with 14-foot walls, and
are the finest in Toronto for ventilation, light and convenienre. They
will be aoccupied by a staff of twenty-five, the hands employed in
Toronto, the headquarters, numbering about 200.

The phenomenal progress made by this organization during its
history of ncarly a quarter of a century is largely due to the tireless
energy, conspicuous business ability and unswerving integrity of
Samuel Rogers, the founder and present manager of the ccmpany.
When Mr. Rogers started in the oil business in 1876, he fcund diffi-
culties confronting him in every quarter. But armed with an iron
will, and a resolve to be second to none, he overcame the obstacles one
by one. From the very first he determined to encourage Canadian
industry, and he has resolutely persevered in that course, to the
advantage of the people at large, as well as of the large force of men
in his employ.

With the firm, Fairbank, Rogers & Co., he opened a refinery at
Petrolia, which has since been merged into the refinery at Sarnia, now
the largest in Canada. Altbough be is now over sixty years of age

Mr. Rogers has not relaxed his efforts in one particular, and he is still
the central moving spirit in the largo and successful company of which
he is the founder. He has now associated with him in the company
his two sons, Albert S. Rogers, secretary and treasurer of the com-
pany, and Joseph P. Rogers, manager of the lubricating department,

The Queen City Oil Company, besides the works on Princess
street, Toronto, has branches established in all of the principal towns
in Ontario, and sells in Canada the products of the Standard Oil
Company. By care in treating the oils they have been able to furnish
a product at least equal to the best American oils, and the company has
gained the confidence of the public wherever its goods have been
offered. The various oils are too well known to need extended mention,
Among the best known are the Sarnia \White Burning Oil, and the
Peerless Oil for farmers’ use, one of the best lubricating oils on the
market.

Altogether Mr. Rogers is to be congratulated upon the success
which has crowned hic labors during the past quarter of a century.

METAL IMPORTS FROM GREAT BRITAIN.

—

The following are the sterling values of the imports of interest
to the metal trade from Great Britain during May and the four
months ending May, 1897, 1898 :—

Five m&nlhs ending
ay.

A

Mcnth of May.
-y

1897. 1808, - 1897. 1898.\
flardware a1 3 cutlery ........ £7.730  f£2a31 f£25647 £10,243
Pig iron «oi.eeeeeinene teeees 563 569 1.018 5793
Bar, etc. «oiiiieiiiieniiiaaas 316 1,143 4.205 5,110
Railroad ceeveeeees ceiiees . 6,935 . 20,286 6972
Hoops, sheets,etc.... .. ... 5.436 6,122 16 445  11.592
Galvanized sheets .....eocovee 3,975 6.909 15998 20980
Tin plates....coeoeevaesrenn.e 80652 21,423 80972 61,963
Cast, wrought, etc., iron ...... 3,880  3.408 14,965 13.658
Old (for re-manufacture) . .... .. .. 606 572 1,504
Steel cerieniiananen.. REPTRPOS 3493 4877 18,480 24,208
Lead civieeer vo voroeen vue 3,672 3,745 4-454 8,050
Tin, unwrought +....... .... 1,609  3.157 8.923 9.087
Alkaliceiiieiiiiiniiiannes 3.533 5379 11.722 16,737
Cement .......ceviien oo .. 1 825 2,771 4.778 8,262

SEWAGQE DISPOSAL.

Editor CanapiaN ENGINEER @

My attention has been drawn to a letter pullished in the
June issue of the CanabpiaN Encixeer signed by “Expert,”
which is false, malicious and libelous in its statements, [

hereby ask “Expert” to be manly cnough to come out in his |

own name and repeat his statements so that I may have an
opportunity to meet him in the open; I will not brand him
as a coward yet until we sce whether or not he will have the
manliness to sign his own name as requested.
Yours respectiully,
JouN MACDOUGALS..
635 Cass Ave., Detroit, Mich,, June 22nd, 1898.

LEditor CANADIAN ENGINEER :

There 1is an article in the June issue of your valuable
periodical signed by “Expert,” which contains misrepresenta-
tions of the sewage and garbage disposal processes mentioned
tirerein which I consider to be injurious to the Company repre-
scented by John Macdougall, thercfore, in justice.to that com-
pany, provided his statements are truc, the writer of the
article should have had the manliness to sign his own name
instead of a nom de plume. My knowledge of the International
processes of sewage disposal and of Warner's garbage destrue-
tor, which has been obtained from a long period of study of
such subjects, as well as from a personal examination of many
works of that character in Great Britain last ycar, has com-
pelled me to arrive at but one conclusion, namely, that the
above-mentioned processes for the disposal of sewage and for
the destruction of garbage have no equal either in Europe or
America for efficiency and cconomy in their operations, and I
am backed up in that opinion by many of the leading sanitary
scientists in those countrics, especially in Great Britain. Let
“Expert’” come out like an honest man under his own name,
which he should do if his statements are true.

Yours very respectfully,

J. A.%Surrn.
Windsor, Ont., June 27th, 1898
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CANADIAN ELECTRICAL ASSOCIATION.

EIGHTH ANNUAL CONVENTION.

The cighth convention of the Canadian Electrical Associa-
tion was held in the Windsor Hotel, Montrecal, on the 28th,
29th and goth June. On the firs¢ day, the meeting, which was
the best attended in the history of the association, was called
to order by the president, John Yale, manager of the Guelph
Light & Power Co., shortly after 10 o'clock. After the
reading of the minutes of the last mecting by the secretary,
C. H. Mortimer, Mayor Prefontaine, of Montreal, was intro-
ducéd, and welcomed the convention to Montreal. The presi-

. dent said that all were pleased to receive the greeting of the

Mayor of Montreal, and called upon A. A. Wright, of Ren-
frew, to support him in his statement, which he did in a
neat three minutes’ speech.

The president then read his address as follows: “I beg to
give you all a hearty welcome to this the Sth convention of the
Canadian Electrical Association. The aim of the association is
to gather together the members of the Eleetrical Fraternity.
and allied interests for the purpose of mutual discussion, and
to learn from cach other’s experience. In this way we try to
benefit the whole business interests with which we are all con-
nected.  An organization of thi~ kind confers upon its members
benefits from the reading of papers, and the discussions which
take place disseminate infermation with reference to the meth-
ods that are constantly being tried by different members in the
practical conduct of their cveryday operations and business
methods. This association affords the means for members to
become acquainted with one another. The friendships here
formed should be used for the purpose of mutual protection and
advice when difficulties arise. A free and friendly correspond-
ence tends very much to strengthen, stimulate and encourage
many of us in our daily struggle with difficultics. It is a
matter of satisfaction to me that during the last two years you
have honored me with the office of president, goog progress has
been made in the direction indicated; but there is still room for
great improvement.

It is now almost four yecars since the last meeting of the
Canadian  Electrical Association was held in the City of
Montrcal. During the interval conventions have been held
on-¢ in Ottawa, twice in Toronto, and last year at Niagara
Falls  On each.occasion matters of current interest and im-
portance have been presented for the consideration of our mem-
bers. There are many reasons why our mecting, again this
year in the cast, and particularly in Montreal, should be at
once a source of both pleasure and profit to the members
of this association. The intervening four years have done much
for the Dominion of Canada, for its national life and the
devclopment of its material resources. In no department of in-
dustry has this progress been more marked than in the clec-
trical field, in clectric lighting, in electric railway work, and
in the clectric transmission of power; and the work must not
be forgotten which has been done in extending the use and
improving the service in the older branches, the telegraph and
the telephone. From this development of the great modern
industry in which we are all proud to have a share, no part
of the country is likely to rcap greater benefits than the City
of Montreal and its vicinity.

The Dominion of Canada, at least, so far as Ontario -and

Quebee are concerned, while otherwise abunde itly dowered
with mineral riches, has been deprived of coal deposits, until
recently an essential factor in manufacturing and industrial
development.  To-day, however, the possibilitics of electrical
transmission have rendered available as a substitute to tvrn
the wheels of our factories, the heritage which both pro:inces
possess in their abundant water powers. It will be our
privilege to inspect what has been done in this direction by
some of her far-sighted and enterprising citizens for *the City
of Montreal. We shall first sce that great enterp.ise, carried
out in the face of difficulties and discouragements, the success-
ful utilization of the power of the St. Lawrence river by the
plant of the Lachine Rapids Hydraulic and Land Company.
Of equtal interest and importance will be the opportunity given
of inspecting ti ¢ plant and-equipment of the Chambly Manu-
facturing Company on the Richelicu river at Chambly, which
will vic with its great rival in the beneficent work of supplying
cheap light and cheap power for the citizens of Montreal. Tt is
to be hoped that a fair dividend will be the reward of the share-
holders of the two companies for their enterprise. It is proper,
Lefore cntering on the work of this convention, we should
glance bricfly over the progress of the past year. A marked
featurc of eclectric progress in the Dominion throughout the
years 1897 and 1808 has been the inception, and, in some cases,
the completion of a number of important plants for the long
distance transmission of power. In the Province of Quebec
there are besides the two plants already mentioned, the Mont-
morency plant, which has been in operation for several years,
and is no doubt familiar to most of you, and the North Shore
Power Company, Three Rivers, a 16 mile transmission, 12,000
volts, delivering 500 k.w. In Ontario there is the Cataract
Power Company of Hamilton, the distance to be transmitted 33
miles, pressure 25.000 volts with a capacity of 6,000 h.p. This
plant, it is anticipated, will be in operation by August 1st next.
In British Columbia a transmission installation of 1,500 h.p.
capacity is being crected to supply energy for the Electric Rail-
way, lighting and power industries of the City of Victoria, dis-
tance 16 miles. The West Kootenay Power Company recently
started with an initial capacity of 2.000 h.p., pressure 20,000
volts, distance 30 miles. This power will be used for the opera-
tion of machinery in the mining districts. We have already
referred to the enormeus development under way in the vicinity
of Montreal.

The only point at which satisfactory progress cannot be
reported is at Niagara Falls, where, unfortunately, the tying up
of the greatest water power in the Dominion in the hands of an
alien corporation has prevented its development for the benefit
of the pcople of Ontario. This state of affairs, we trust, will
be removed before another ycar. Besides the important plants
mentioned which are cither in operation, or in course of con-
struction, a large number of similar enterprises ar¢ at present
in their initial stages and may be expected to reach their com-
pletion within the next year or two. Altogether, it is difficult
to foresee at the present moment the benefits which our Cana-

dian manufactories and industries gencrally may derive from thc.

utilizing of the water powers of the country, scattered without
number from the Atlantic to the Pacific. In clectric railway
work the development of the ycar has been maiuly cenfined to
the extension and the better equipment of existing city and
suburban roads.
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In the ficld of electric lighting, in which a majority of the
members of the association are more particularly interested, a
reasonably satisfactory condition ¢ *affairs exists. That industry
is on a fairly solid basis, at least, in so far as a distribution of
crrrent for incandescent and power purposes is concerned, as
rendered cvident by the failure of the much-talked-of illumin-
ant of the future, acetylene gas, to make any inroad into the
ficld of the lighting companies. A large majority of the plants
now in operation are cquipped with reasonably modern and
cfficicnt machinery, and the rates at which current 1s supplied
are, it is safe to say, if taken on the average, the lowest in the
world.

We will have before us the report of the Committce on
Legislation. From this you will sce how far the efforts made
since our last meeting have been successful in the direction of
sccuring cquitable protection of private investments. It is to
be hoped that the work of the association during the conven-
tion will be helpful to the members and that they will recognize
the value they receive from their attendance here with respect
to the papers which have been prepared for the convention.
You will sce their practical and helpful nature, and T trust
you arc ready to criticize and discuss the views set forth in the
light of your own experience. One thing more I feel should be
mentioned, and that is, the appreciation of the cfforts of the
different companies and individuals in Montreal who have so
heartily co-operated for the success of this meeting. The pro-
verbial hiospitality of our metropolitan city is known to you all.
A pleasing feature at our last convention, was the regular and
prompt attendance of members at all sessions and the keen
interest taken in the proceedings. This commendable practice
will, T trust, be kept up at this our eighth convention, now open
for business.

The president then nominated B. H. Reesor, Lindsay: A.
B. Smith, Toronto. and C. B. Hunt, London. as a committee
to snggest the names of the Standing Committees.

A. A. Wright. of Renfrew. then read his paper on “ How
to Overcome Some of the Difficultics Encountered by Central
Station Men.”

HOW TO OVERCOME SOME OF THE DIFFICULTIES
ENCOUNTERED BY CENTRAL STATION MEN.

BY A. A. WRIGHT, RENFREW, ONT.

In treating this subject I shall do so from the standpoint
of one who has to deal with customers living in a town of
moderate sizc, and not from that ot the owner of a plant in a
large and populous city, because the circumstances would ba,
in many respects, quite different, and the requirements, as well
as the mode of arranging the service, would be altogether
different. I shall take it for granted that the cesntral station
is equipped with an arc and incandescent plant, that the pro-
prietor not only does commercial lighting, but supplies light
to the corporation as well,

1st. Let us take up arc lighting on the street.  This
brings us at once jato contact with the corporate fathers, many
of whom know nothing of arc lighting, cxcept that it is not
only necessary, but their special duty, to appear wise in order
that they may look well after the interests of the town.

And now let me make my first suggestion, and that is,
that you leave municipal politics cntirely alone. If you have
an inordinate craving after politics, which you have not the
power to restrain, let your light shine before the throne of the
Legislative Assembly or in the chamber of the House of Com-
mons, but restrain yoursclf from meddling with manicipal
politics, lest you make to yourself enemics who will be sure
to avenge themsclves, sooner or later, in crippling your light-
ing contracts with the corporation. I do not wish you to infer
from this that you should not exercise your franchise when
the day for voting comes around, but on the contrary, let it
be known that you and your employces always vote for the
progressive and enterprising men of the town, and as every
aspiring alderman will want your assistance, you if you do not
make too much noise, will generally manage when he is
clected to get his. Be careful not to make political enemies
but to have as many of the town authoritics with you as you
possibly can. In most towns the contracts for street lighting
are made annually, and not as in citics, for a term of years.
See to it then, that your contract is so arranged that it shall
terminate on the 1st of March. You can do this by informing
tlie proper authorities that your books are so arranged that

your Electric Light year begins on that date, Then sce that
the following harmless looking saving clause is insertéd ncar
the closing part of the contract. “And it is further agreed
that cither party wmay terminate this leasc at the end of its
term by giving the other thirty days’' notice in writing prior
thereto, and in default of such notice this agreement shall
continue in force after the termination thereof, for one year,
and upon the same terms and conditions as are herein ex-
pressed, and in like manner thereafter, unless such notice is
given at least thirty days before the corresponding date in
cach succeeding year, a like rencwal and extension of this
lease from year to year shall be considered as made and
exccuted by and between, the parties hereto.” Furthermore
have your payments fall due quarterly and on the 1st of March,
June, September, and December. You know that in Ontario
at least, our municipal clections are held at the beginning of
the yeer, and as most of the aldermen will be aspiring to re-
clection, and would like to have your assistance to re-clect
them, they will quite naturally forget, as the term of their hold-
ing office is drawing to a close, to give notice of the desirability
of terminating that contract, and you almost invariably escape
that threatened danger from the outgoing council. Then the
new council docs not assemble till the last of January and as
very little business is done at the first mecting and many of the
members are new ones, Electric Lighting is not thought of till
your quarterly account is presented in March, when it will be
too late to give the required notice, and so your contract runs
on in this manner from year to vear, rencwing itself without
any trouble whatever. Another difficulty, which you are almost
sure to cncounter, is the height of the poles on which your
lights are placed on the streets. Some will want so ft. poles
some 75 ft. and some cven  Thigher than ecither of these.
When your contract is made be sure and have the clause
worded in this wav. “That the hangers from which the lamps
are suspended shall he——feet from the natural level of the sur-
face of the ground at the foot of the pole,” and not, that the
lamp shall he so manv feet high, as you will notice that this
makes an important difference in your favor. It is well to
have it so arranged that you need not run vour arc plant on
moonlight nights, not merely ou account of the direct saving
that therc is in this, but it sometimes is very convenient. if
there are accidents. in giving you an opportunity to make
needed repairs.

And now as to your commercial lights. Have your con-
tracts made with your customers on a yearly basic. with same
rencwing clause that there is in your contract with the town.
but with this difference. that the pavments in this case be
made to you wecekly. and then sec to it that you make your
collections in this wav. for a man will frequently pav you a
small sum weekly. when he would not pav tne same amount
if paid quarterly. Tt may not be amiss to mention that in all
these contracts. when stating the candle nower of the lamne
you are to furnish. that you should be sure and emplov the
words “nominal candle” power. as it mav save you. under
certain circumstances no small amount of trouble also.

And next., as to your incandescent service. This will, of
course. he largelv. if not entirelv. a commercial sarvice. Yonu
will have all manner of peonle to deal with and vonw mav ex-
pect. in many cases. to have your patience sorely tried

Then to beein at the beginning. Never under anv circum-
stances do free wiriue. Bv that T mean that vou should never
undertake te wire a house for nothing. in arder that vy might
thus get a customer for vour ciurrent. Of course von shon'd
do all primarv work as low as nossible. hut not at a  lose
Tf vour power is at all limited. or if you run by steam, vou will
find. in mv oninion. that vou will make more hv runpnine
vour lights on the meter svstem than you will be givine a
flat rate unless vau get an execentinnally onnd nrice far them.

T understand that in manv places it is customary to take
the readings of vour maters auarterly. as it thus saves a goo-
deal of time in takine the readinas. makin~ out the accounts
collecting them. ete. In this. as in other thinge. the ald adace
holds good that “Short accounts make lone friends” and hv
no means should you allow vour accounte to pase more than
onc month without heing renderad. and it passible. enllected
Tt might not he so bad. in the short nithts of midetmmer. i
auarterlv collections were adooted. but in the end it will amoly
renav vou to take vour readings an the Srgt day of cach month,
and make your collections on the 2nd.

?’ll
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And now as to the location of your meters. We were
instructed when installing our plant to locate them in some out-
of-the-way place, where they would not be seen, and high up,
so that they would not be meddled with. Now this may all be
very good advice in its way, but my advice to you is, not of
course to put it in the parlor, or in such a place as to cause
it to be an objectionable feature in the household, but, be
sure and place it low enough that your man can get at it
with as little trouble as possible, and also in a place where
there is an abundance of light, so that the readings may not
only be taken quickly, but accurately. When you have a large
number of readings taken mouthly, it becomes a matter of
some moment that meters be so arranged that the work can
be done quickly and accurately as well. You will be fre-
quently told by your customers that the meter is wrong—that
they know they never burned that amount of current. In such
pronounced cases as these, when the assertions are very strong,
I find it is better at once to say, “Well, it is possible as you
say that there is something wrong; you know we are none of
us infallible; we will see and have a second reading made at
once,” and look into the matter and at once, do as you have
p.romised, no matter though you feel almost sure that it is all
rightt You may find that there is an error, and if so you
should of course immediately see that it is corrected, but if
you find that the reading is correct, and that Mrs. Julius Caesar
still insists that that meter is no good, and declares that the
thing runs whether there are any lamps on or not, and tells
you in a most emphatic manner that she can hear the thing
sing like a rattlesnake, lights or no lights, and she knows that
1t runs on wheels, what then? Above all things do not allow
Y_ourself to answer back harshly, for doubtless she really is
sincere in her protestations, and it is not wise to contradict her
too rashly. I have found a good remedy in replying that of
course it is just possible that the meter is not absolutely cor-
rect, but that you feel quite confident that it is, and that to
cover just such cases as these the government has appointed
an electrical expert, to whom both parties can appeal, and if
she, after considering the matter over, still thinks there is
something wrong, that you will write and have the inspector
come up and examine the meter, and if he finds it wrong, that
you .will bear all the expenses connected with the inspection,
Put if it is correct that she is to bear all expenses. Tell her
just to thi‘nk the matter over and let you know, and so far as
my experience goes that ends the matter.

_ Another difficulty that you will doubtless meet when run-
ning on the meter system is in having your customers send
out of town for 5 c.p. lamps and when only one of these is
used your meter will not respond. This you will easily dis-
cern when at the end of the month you perceive that no cur-
rent has been consumed, and I may just here mention that this
18 another reason for taking your readings monthly instead of
quarterly. Such cases are not numerous, yet they do turn up
wheret the family is small and its members are contented to
do with a minimum of light. This difficulty can also largely
be overcome by making a minimum rate of say 50 or 75 cents
per month, which amount can be arranged according as the
circumstances of the case may require.

There are of course many other difficulties that central
station men have to deal with, but it is impossible to con-
sider many in an article of ordinary length, and the remain-
ing ones will be left for others to treat with, as they, in their
wisdom, may see fit.

J. F. H. Wyse, Brantford, said he had been much interested
in the paper. He had recently been through the mill in deal-
ings with the Brantford, Ont., municipal authorities. He found
the sending of notices, the third being an intimation that the
supply would be cut off by a specified time unless dues were
paid, was a very effective method of dealing with slow payers.
C. B. Hunt, A. A. Wright, B. H. Reesor and A. B. Smith
followed in much the same strain. C. B. Hunt then moved and
A. B. Smith seconded, a vote of thanks to the reader of the
paper and the meeting adjourned.

The members reassembled in the afternoon at 2 o’clock
when W. H. Browne, manager of the Royal Electric Co.,
Montreal, read Louis DeWitt Magie’s paper on the “ Electric
Utilization of Water Powers.”

ELECTRIC UTILIZATION OF WATER POWERS.
By L. D. W. MacIE.

The utilization of power going to waste in fast running
streams has commanded for many centuries the attention of
mankind. Regarded, on the whole, as “ wasted energy ”’ and
as power that could be obtained “ for nothing,” the question
of how to make it useful perplexed our forefathers, and is still
giving us some study to-day. Although it would appear that,
during the reign of Augustus, about 40 A. D, the first water
wheels were made and used by the Romans, the scientific devel-
opment of the water wheel appears to have been left until the
present era, for until within the last few years, comparatively,
the only devices used to convert the kinetic energy of streams
into effective mechanical energy were the various forms of
undershot and overshot wheels. Crude as were these instru-
ments, they have played a most important part in the world’s
history, for they have done much to develop countries with
natural resources. Manufacturers who sought cheap power
adopted the “ wheels ™" available and located their plants along
favorable streams, where these crude transformers of energy
were made to grind corn, saw wood, make cloth, etc. The
inventors of the present century awakened to the necessity of
improvement and have provided the present types of wheels.
To their higher perfection and adaptability is due the fact that
almost every power producing stream in settled districts of
the civilized world is utilized.

The harnessing of water powers is not an easy task, but
requires a great deal of thought, scheming, trying and fitting
by the engineer. The records of the stream have to be looked
up and studied into, with reference to high and low water, dur-
ing a period covering many years, and due provision made for
getting rid of the maximum flood of every season. The possible
storage capacity must be looked after, for oftentimes by a little
forethought and a comparatively slight additional expenditure,
a stream that naturally gets very dry at certain seasons can be
made, by properly arranged storage, to give a practically con-
stant output the year round. Again, by carefully arranging
the surrounding conditions, a stream may be made to give for
a comparatively short period, when power may especially de-
mand, double or triple its normal output capacity. Probably
one of the most important things to study, especially in locali-
ties subject to severe winters, is the question of frazile or anchor
ice. This is a condition which has caused hundreds of thous-
ands of dollars to be spent, either from the lack of knowledge
or want of forethought; in some cases the conditions have been
such as to make it almost impossible to successfully cope with
them, without expending such sums of money as to practically
ruin the enterprise. To overcome it successfully, the only way
seems to be to provide a large pond of still, water, extending
to-as great a distance as pnssible, even several miles, if attain-
able. Many other details must also be studied before deter-
mining the best location of the water motor power house, so as
to obtain the greatest available head with the least expenditure.
In the study of the question the natural conditions of the soil,
water and climate, all have an important bearing, on not only
the engineering success, but also on the financial success of the
enterprise.

As waterfalls cannot themselves be moved from one place
to another, manufacturers have had to locate the sites of their
plants at the falls. In many cases it is necessary, and in nearly
every instance very desirable, that the power be transmitted to
a certain distance. When the distance has been comparatively
short it has been accomplished by belting, gears and line shafts,
but when the distance extends beyond a few hundred feet, this
system becomes so inefficient, expensive or impracticable, that
some other way has to be found. Rope transmission has been
used quite suecessfully, even to a distance of a mile, and in a
few instances over that distance, but as the best practical
efficiency is not over 60 per cent., and the first cost, as well as
maintenance, is usually very high, this system has not yet been
so successful as to command its adoption very extensively.
Compressed air has also been used for the transmission of
energy with some success, more particularly in Paris, where
there is a large plant still in existence; but here again the
engineering cost has been great, efficiencies low, and mainten-
ance high, and consequently, like the rope transmission system,
has not met with general use and practice. The electric dynamo
and motor have given an entirely different aspect to the trans-
mission of energy. Although invented in the early part of this
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century, it is, however, only within the last few yecars that the
clectric dynamo and motor have been developed practically and
commercially, The success and high efficiency attained by
clectric transmission of energy is such that the “ waterfall ™ is
gaining prominence as a source of encrgy.

The pioncer work in clectrical transmission was done with
direct curreat system, and too much credit cannot be given for
achievements attained.  However, although in a few instances
the distance transmittted by the dircct current system has been
up to twelve miles, yet, on the whole, for commercial reasons
it has not been desirable to transmit power by direct curreunt to
a distance of over two miles, and even the advisability of this
is looked upon to-day doubtfully. The reason for this
is not because of the inability to transmit the power cflectively,
but because of the inadaptability of direct current apparatus for
use at high voltages. The construction of direct current
machines is such, having, as they do, so many auxiliary parts,
that at high voltages they arc very liable to break down,
especially at the commutator and armature cores, except with
very costly construction, and even then they are not at all sure;
at high voltages the brushes are liable to spark and cause trouble
at the commutator; and as the high tension parts require con-
tinual attention and adjustment while the machines are in
motion, they are dangcrO\US’to the attendants. Probably, how-
ever, one of the most important reasons for the inadaptability of
direct current machines for long distance transmission at high
voltages, is the inability to reduce the voltage to that at which
it would be safe 10 operate at the place of consumption without
the use of cxpensive and cumbersome as well as ineflicient
banks of motors. Such motors of high voltages, having parts
under high tension which require attention and adjustment
while in motion, could not or rather should not be used
cxcept under the care of expensive special cxperts in cvery
scparate mill or factory where such motors were installed. To
place them in the care of uneducated men wouid be unwise,
and, in fact, foolhardy. The highest voltage that D. C. unparatus
can be wound for, commercially and <afely, scems t be, as
universally adopted, from 500 to 607, volts. The reason tnat
power at this voltage cannot be trinsmitted great distances is
purely a commercial one. There is no electrical reason why
power by the neans of direct current might not be transmitted
to an indefinite distance, catirely effectively and successiully,
The amount of copper required for the transmission of power
is directly proportionate to the amount of power to be trans-
mitted, and also directly propcriionate to the square of the
distance for a given cfficicncy. This may be stated commer-
cially by the amount of copper required for transmitting, say,
100 h.p. for both one and ten miles, the loss in transmission to
be & per cent. and the voltage to be 500 volts. For cach leg of
a one mile circuit there would be required two No, 0000 wires,
or four No. 0000 wires, cach one mile long, weighing 15,312
pounds, which at 15 cents per pound would cost $2,300. Kor
cach leg of the ten mile line there would be required twenty No.
c000 wires or forty No. 0000 wires, cach ten mules long, weigh-
ing 1,531,200 pounds, which at 15 cents per pound would cost
$230,000; or the power would cost, at 10 per cent. interest and
depreciation on copper alone, $2.30 per hp, annum in the
first mstance, and $230 per h.p. annum in the second case. 1f,
however, the voltage be raised to 5,000 volts, and be used for
transmitting 100 h.p, for ten miles, the condition would be en-
ticely different, for instead of forty No. 0000 wires, cach ten
miles long, there would be required for each leg but one No. 4
or two No. 4 wires cach ten miles long, weighing 15,300 pounds,
which at 15 cents per pound would cost $2,300, or the same as
transmitting the sanic amount of energy only one mile at 500
volts.

From the above it will be scen that the transmission nf
power at 300 volts is not entircly prohibitive for short distances,
but as the distance increases it becomes one of vital importance,
for the cost of copper is not the only item of expense then to
be considered; the pole line itself becomes a very g.ave matter,
especially when we have to consider the weight of forty No.
0c00 wires, as in the example for only 100 h.p, and the cost
beccomes one that investors cannot afford, for the reason that
power can be obtained cheaper from other sources, so that
commercial transmission of power long distances by direct cur-
rent at practical voltages is not practicable. Although, as
stated before, considerably higher voltage than goo volts has
been used with some success, as at Brescia; the number of such

s
plants arc very few. It is a noteworthy fact that on this con-
tinent, where the transmission of energy is further advanced
than anywhere clse, there is not a single plant of any promin-
cnce that is transmitting energy by high tension direct current
system. It may be interesting to know that three or four years
ago, when the Chambly plant was first discussed, 2 European
firm planncd out and tendered for the construction of that plant
for transmitting the energy by means of this high tension direct
current systemn, but, for reasons as abeve discussed, that system
was not adopted.

How to mecet the problem of long distance transmission,
commercially and efficiently, has been left almost entirely to
the alternating current system.  Alternating currents  were
known about the same time as direct currents, or about 1831,
and were explained to the world by the great Faraday, who at
that time discovered the clementary principles. From that time
on, experiments were made by different inventors on inductiou
coils, but no matcrial progress was attained until May 22nd,
1877, when Jablochkoff obtained British patents for “a paw
process of producing and dividing the clectric light and appar-
atus therefor.” There were also other inventors at about this
time who produced “improved induction coils on secondary
generators,” as some of them were called, but all scemed to
have the idea that they could be operated with their primary
coils connected in serics, and that their sccondaries could be
independently controlled. In 1878 a J. B. Fuller, of New York,
suggested a system of using induction coils or transformers in
parallel, but no practical results seemed to have been obtained
in this direction until 1882, when Messrs. Goulard and Gibbs
cxhibited two induction coils at the Electrical Exhibition held
in Westminster Aquarium in London, which ran in operation
from the Siemens alternator. In the autumn of 1884, Messrs.
Goulard and Gibbs gave another exhibition at Turin. In this
case, the primary circuit was nearly 50 miles in length. A
scrics of transformers Wwere placed on this line, one being in the
Exhibition building, onec at the Turin Railway Station at
Verine Riesla; another at Lanzo, a small village in the Alps of
Sdvoy; incandescent and arc lamps were supplicd at the various
places. The first parallel systemn that was started on this con-
tinent was by Wm. Stanley, jr., in 1884, in the small town of
Great Barrington, Mass., where light was supplied throughout
the town by means of a parallel alternating current transformer
system. From about this time commenced the era of alternat-
ing currents, although as far back as 1849 alternating current
gencrators were devised. Commencing with 1885 the alternat-
ing current system nade great strides,

To employ waterfalls as sources of cheap power, high
potentials became necessary. For these conditions the A. C.
was especially effective; the ability to step up from low poten-
tials to high, and thus transmit power to a given distance, then
to step down to safe and convenient voltages, entircly effect-
ively, convenient and without the use of cumbrous and expensive
apparatus, rendered the transportation of the caergy of water
powers feasible and commercial. Probably one of the first
high voltage tc.’m,c.mission experiments on fhis continent was
in December, 189’!, and in January and February, 1892, at Pitts-
field, Mass., at which test the writer had the pleasure of par-
ticipating. The potential used was approximately 15,000 volts.
A transmission line about a mile in length was built in an
open lot a little way out of town, where a small experimental
station was built. The current was received from the local
Electric Light Company at 1,000 volts, raised to about 16,000,
sent out on the line, and thence returned, agdin lowered, first to
1,000 volts, and then again to 100 volts, at which voltage energy
was consumed in water rheostats. On the line experiments
were made with porcelain insulators, as well as the oil type of
msulators. At this time, of course, comparatively little was
known about clectric current at this potential, so that every-
thing had to be handled with gloves, as it were. The experi-
ment proved to be not only useful and satisfactory, but highly
successful, and gave considerable encouragement.  Although
cxperiments were commenced, and discoveries made pointing
ta the advancement of A. C. motors in 1879, still practical results
of any rcal value were not obtained until in the year 1890 to
1801, when the poly-phase systems were introduced. From
that time it can be truly said that water powers could be
utilized for the gencral distribution of power at distant locali-
ties. One ol the first and most notable exhibitions of this kind
was made at the celebrated Frankfort Expcsition in 1891,
which proved not only interesting to the town of Frankfort,
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but to the world at large, for it taught lessons and set aside
errors that would have taken years of toil and hard labor to
have done otherwisc. Poly-phase generators having a total
capacity of 300 h.p. were installed at Lauffen and operated by
water power. From these, the current was transmitted a dis-
tance of 110 miles to Frankiort; several voltages were tried on
the transmission line during the experiment, the highest of
which was 31,000 volts; in the exhibition grounds weré arc and
incandescent lamps and small akernating current motors, atl
provided with current from the hitherto ** wasted energy " of
the streams of Lauffen, and with a loss of cfficiency in the line
of not more than 25 per cent,, which, at that time, was certainly
a most noteworthy accomplishuent.

During the next two or three years manufacturers spent a
great deal of time and energy in periecting their systems. The
induction motor has been perfected to that of an ideal, and the
uscfulness and necessity of synchronous motors have been
established. For a few years following 1891, an occasional
poly-phase plant was put up in different parts of the waorld.
They were subjected to all sorts and kii.ds of trials, depending
upon the character of the work to be performed at cach indi-
vidual installation, and although there was often much cold
water thrown upon them at the start, and obstacles placed in
their way, still they always camec out ahead and proved a suc-
cess, not only from the engincering point of view, but to the
financial backers. When we stop to consider that it has been
only within the past six or seven years that a complete system
has heen devised for the utilization of distant water powers, and
that all of the important transmission plants have been put in
during that time, it is no wonder that there are yet some
sceptics. But perhaps worse for healthful commercial develop-
ments are those who make a wild rush for some transmission
scheme, without first considering all of its surrounding condi-
tions, thinking that because somcone else has made a certain
project successful, their project must be also. It falls upon the
engineer to bring the sceptic to lines of true reasoning and to
teach him facts in their true light, so that he will see and be-
lieve, that with such resources at his command, great things
are possible; the engineer must also hold the enthusiast in
check and prevent waste of money in impracticable undertak-
ings.

The primary or fundamental question is to ascertain the ~

point at which transmussion of water powers will be a source
of profit to the investor. Many pecople think that because
water strictly follows certain given laws of nature, and in doing
so continually and constanuly exerts energy, therefore the
cnergy obtained thercby costs nothing. People with such ideas
ave fortunately gradually growing less as time progresses, al-
though the enginecer often cucounters men who have a few
hundred h.p., or oftentimes when the true facts present them-
selves, only 25 or 30 h.p.,, that they wish to transmit five or
even ten miiles, in hopes of making vast sums of money by the
use of this transmitted power in some small town for lighting
and power. The cost of electrically transmitted pQwer is repre-
sented by the interest on the capital invested; the depreciation;
the maintenance; the operating expenses and numerous other
small contingencies, and besides, in some cases, the amount vuf
money that has to be expended for water and land privileges.
The svzi of these accounts per year, divided by the amount of
h.p. actually sold, will be the actual cost per h.p. for the case
in question. Probably the greatest competitor to clectric power
is stcam power. In a few instances, power derived from gas
or petroleum engines may also compete. The cost of producing
steam power in any given locality is a fair criterion by which to
dctermine how much clectric power should cost. The cost of
power produced from other sources can usually be disregarded.
The cost at which steam power can be produced in a given
locality being ascertained, it can be determined what cost per
h.p. may be expended on the construction of an electrical trans-
mission plant to make it profitable to the investor, provided
agzain a sufficient market can be obtained for power. When
clectrically transmnitted power does not cost more than $100 to
$140 per h.p. installed, the investment is apt to be a profitable
one, providing, of course, it is properly managed.

But what skould-it cost to. harness and utilize wate~
powers ? This is a question that has to be figured out for cach
individual- case, for there are hardly two plants where exactly
the same conditions exist. The first item of expense is amount
required for water privileges. In some cases this is rather an

unimportant consideration, while in others it is the chief
expenditure, for it may involve the buying of thousands of
acres of land surrounding the stream, because the snecessary
dams may causc to be submerged a great deal of valuable land,
or large tracts have to be bought for building storage reser-
voirs, or the right of way for pipe lincs, etc., have to be secured.
When land is cheap, these considerations are often not objec-
tionable, but where good farming land, or land valuable for
other reasons, has to be thrown to waste, the question is often
a perplexing one. The cost of the dam, power housc and
hydraulic machinery is, as a rule, dependent almost entirely on
the characteristics of the strcam being utilized. Entering into
the question is the amount of water in the stream, both under
normal as well as abnormal conditions at various scasons of
the year; also the head or fall and whether it is dependent on
natural conditions or requires the building of large dams. Gen-
erally specaking, other things remaiuing cqual, generating
plants, comprising the power house, hydraulic and electric
machinery, as a whole cost less as the head increases, until
certain limits have been reached. When the head is low, as
ranging from 4 to 10 feet, it requires a comparatively large
wheel for a relatively small amount of power, and then slow
speeds can only be attained. Where large units are desirable,
a number of these wheels must be coupled together in order
to get the required power. The speed attainable can be raised
or lowered to a certain extent, depending on the size of the
wheel. If higher speeds at low heads be desired for large units,
many wheels must be operated together, requiring not only a
great deal of room, and consequently larger power house, but
considerable line sha’ing, gears, couplings, ectc,, which not
only increase the init.  cost, but increase expenditure of opera-
tion and maintenance of the plant, as well as introducing
another source of incfficiency. With higher heads a larger
amount of power can be obtained from fewer and smaller
wheels with higher spceds, and, therefore, cheaper generating
apparatus.

The cost of generating apparatus for a given capacity,
other things remaining equal, is almost directly proportional to
the speed at which it runs, and for this reason it is always
desirable to refrain from too low speeds wherever possible.
There arc many people who are imbued with the ia;a that it is
impossible to build a modern station without direct connecting
all of their apparatus, and that belting at no time should be
used. Although direct conncction is desirable, still it must not
be carried to extremes. A good engincer will bardly warrant
the expenditure of, say, $15,000 for a 300 k.w. generator to run
at a speed of say 75 to 100 r.p.m., when a8 machine just as good
in every respect, and somectimes better (because it is a stand-
ard size), can be bought in belted units for $5,000. Yet this is
sometimes done, burdening the plant with many thousands of
dollars on which it has to pay money, for no other reason than
that “so-and-s0's plant is dircct conneccted and I want a plant
just as nice and gc..d as his, and belts are always an awful
nuisance.” As stated before, direct connected units are always
desirable where conditions will warrant them, still it must be
borne in mind that belts have been in successful operation now
for a good many ycars, and there are many instances where the
maintenance of them has not cost 1 per cent. per annum, and
although their use involves a loss of efficiency of somewhere
hetween 2:and 3 per cent., at times of full load, still this loss in
a water power plant is not a critical amount, and in fact is
almost always inappreciable. .

The next item of considerable expense is the transmission
line—always rather an uncertain item, on account of its varia-
tions in cost for different distances and the conditions of local
distribution. The poles, with their appurtenances, exclusive of
wire, will cost between $250 to $500. per mile, varying according
to circumstances. Rights of way for the placing of poles may
often be expensive. The transmission wire must be consid-
cred scparately. Reference has been made carlier herein to the
voltage or size of wire. The voltage at whiclh it is practicable
to run now-a-days is reaching vast proportions. There are two
or three plants being installed in which 20,000 to 22,500 volts
will be used, and a plant is likely to be installed soon that will
use 66,000 volts. The use of high voltages in the past has becn
Yimited greatly by the insulators. The glass insulator has proven
itself insufficient for most climatic conditions. The oil type of
insulators was introduced some years ago, and a great decal
expected from them. They did give excellent results in the
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laboratory, but unfortunately the oil evaporates and the imprac-
ticability of renewirg the oil, especially when the line
is in use, soon put them in disfavor. Porcelain insulators ap-
pear to have solved the problem. The trouble at first was to
get them properly vitrified, but this Cifficulty scems now to be
overcome, and the insulators have proven all that can be desired
when  used with the usual voltages now employed.  As to
whether they will successfully cope with the higher voltages
now contemplated 1s a question yet to be answered. The cost
of the transmission wire is often the most important part, but
it is always different with each case, dependent, as it is, upon
the amount of power to be transmitted, the transmitting voltage,
distance, and the allowable loss. As a whole, it is always best
to keep the transmitting voltage as low as possible and still
keep within commercial conditions. Many people are carried
away with the idea that if they could only use high voltages the
cost of transmitting would be reduced to a minimum. It must
be borne in mind that with the use of the higher voltages the
cost of insulators increases, the electrical apparatus necessarily
costs more, and moreover, the risks are greater throughout the
system, and conscquently necessitates more skilled attendants
to look after the plant.

All of these items have to be carcfully considered before
looking into the possible saving of copger on the line, For
mechanical reasons, a wire smaller than No, 6 B. & S. should
not be used for line work. More cautious engincers will say
it should not be smaller than No. 4 B. & S. It is foolish to
attempt to use voltages whick allow the use of smalier than
No. 6 wire. \Where a shut-down would mean heavy damages,
it might be cven advisable to use a wire not smaller than a No.
2 B. & S. If these facts are alwzys borne in mind, the question
of voltage will oftentimes adjust itself, and the usc of very high
voltages will not be found necessary unless the transmission be
for especially long distances, and the amount of power par-
ticularly large. The permissible drop is dependent upon the
power obtuinable at the generating station and the an.ount to
be deliversd at the cnd of the linc. There are a few instances
where power is scarce at both ends of the linc, and where 1t is
desirable for this rcason to keep the Ioss of wansmssion as low
as possible, but such cases as a rule are rare, angd we are more
aften met with the reversed conditions. To get good results
clectrically, the loss in the line should not be more than 13
per cent. 1f it be more, it will. with the other losses that are
necessary in the rest of the apparatus, especially where the load
ir liable 10 be a fucivating one, render good service almost
impossible. The figuring of drop on transmission lines should
alwxys be left to competent engineers, for with A. C. the ques-
tion in many instancss is not a simple one, because it involves
othier conditions besides the ohmic drop. When alternating
current is sent through a conductor, it has to deal not only with
the electric resistance of the wire, but also with a resistance due
to the fact that the clectric magnetic stresses sct up at any point
of the conductor, create clectremotive forces at other points
of the same conductor, which oppose 2ud retard the passage
of the current, or in some cases, tend to shove it ahecad. As to
how far power can be transmitted, the engineer can conscicn-
tiously say to an indefinite distance, and he would be fully pre-
pared to figure out, and contract for, if necessary, the fulfil-
ment of his statement, but it rests with the commercial men to
¢ry halt. The distances attainable, however, on 2 profitable
basis, have been growing greater from year to year, as the
manufacturers have been prepared to cxtend the limit to which
they arc willing to build high tension apparatus. At Qrcscnl
it would appear that where the distance to be transmitted is over
73 to joc miles, no matter how chzap the hydraulic Qc\fclopmcm.
commercial competition is not practicable with existing power
where coal can be obtained for $2, $3 or even §4 per tor.

The step-down station and the distribution of power arc
the next items of expense, including the cost of the neccasary
switchboards, transformers, e¢¢.  The location of the stcp-dpwn
station and the method of the distribution of rower constitute
a very important qQuertion. Unfortunately, very often this sul'f-
ject is catircly omitted er overlonkzed by the promoter, but it
.s one to which should be given considerable thought. The
step-down station :tscli should be centrally ]ocatcd., so as to
make the distributing lincs as short as possible. It. is ot gen-
eraily advisabie that transmission lines of very high v?ltagcs
and large curreats be extended through thickly scttled com-
munitics where they might be liable to disturbance frem fire or
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accidents of similar character, in the immediate locality of the
line. In some places, to enable the distribution station to be
centrally locatéd, transmission wires are placed in conduits
underground, when they pass through thickly settled districts
so as to avoid the danger that would otherwise exist, but this,
of course, is expensive construction, and the cost of it must
always be balanced against the advantages of having the step-
down station centrally located, as against its being placed at
the outskirts of the town. All the various items require careful
study to obtain least cost and avoid unwise cconomies,

When all these various factors have been properly adjusted
and the resulting condition of the water power electric plant is
that the power available twenty-four hours every day is at or
about the cost of steam power in any given locality, the future
profitable operation will be, no doubt, assured, because the
popularity of electric power is not duz alone to the fact that it
can be produced cheaper than power obtained from other
sources, but also to its superiority in other directions. This is
evidenced by the fact that in mills and factories, where both
sources of power have been tried, clectric power is displacing
the steam plant. Owners having experience with both invari-
ably state that they would not be willing to return to their
former power plants, even if power could be produced as cheap
or cheaper than they are now obtaining it {or electrically. The
reasons for this are very numerous. The power is always on
tap day and night, year in and year out; there 1s no waiting for
boilers to be fired, nor shut-downs on account of strikes at some
distant coal field; less room is required, and consequently floor
space formerly occupied by belts and shafting can now be easily
sub-divided into any number or sizes of units, and thus inde-
pendent departments and machinery can be worked separately
instcad of from one big unit. Overtime work in any depart-
ment is much cheaper, for by having departmer.; separately
operated they can be gun independently at will, without runming
all the other machinery in the mill. The fire risks are less, and
rates of insurance less for mills operated clectrically than by
other means. Removal of so imany belts, line shafts, pulleys.
ctc., secures less danger to life of mill employees, and the mill
is lighter and cleasier, and consequently the health of operatives
Letter  On account of the extreme simplicity of the A. C. clec-
tric apparatus, anybody with ordinary intclligence can start it
in motion, and thus avoid depending on one or two men.
Morcover, with clectric power it is possible to maintain a closer
speed, which in many instances cnables the turning out of a
larger quantity of better product ~ommanding higher price; and
so on for most cvery department and branch of business, some
advantage is gained without anything lost. All of these advan-
tages are not évident to the consumer before or when he first
puts in clectfic power, and he often refuses to listen to them,
thinking that they are entirely imaginary, but a short experi-
cnce brings the conciusion that clectric power 15 “ cheap at any
price.” It may be interesting to note here that there is a pro-
ject now on foot in which it is contemplated to transmit 30,000
h.p. a distance of between 30 to 40 miles; the transmitted power
to be used in mills now operated through shalts, gears and
belting by water wheels, because of the advantages to be gained
by using electric power.

The use of clectric power is not confined to driving
machinery in mills or factories, for it is fast finding its useful-
niess in other directions. The use for “ electro chemical ' enter-
prises is fast reaching vast proportions, and there are plans
siow on foot for the utilization of at least 150,000 h.p. in this
way during the next two or th.es years. There are many
thousands of h.p. being used in he street railways, while the
big trunk lines arc seriously considering its use, and are con-
tinually asking the manufacturing coinpanies for plans and
estimates. Then there is the electric welding, the clectric
piaiing, the supplying of cnergy to horseless carriages and
clectric launches, to say nothing of the hundreds of thousands
of incandescént aud arc lamps that are used for general lighting.
‘The utilization of the water power by clectric transmission has
not stopped with the commercial world, but has forced itself
into the privacy of our owzn homes, not merely with incandes-
cent lamps, but with electric cooking utensils, smoothing irons,
elactric heaters, fan motors, etc.  What would our forefathers
say if they were told that to-day we are depending on such and
such a river, so many miles-distant, to cook our mezals for us
zad to have our boiled shirts Jaundered; but we had better not
laugh now, for the coming generations may have 25 much ocez-
sion to laugh at us.

Q)S,.

il e e

ad s le b A Ve o

L e
ol U

& i




.

et el AL b e

THE CANADIAN. ENGINEER 71

—_——— -

This paper was so admirably read that A. A, Wright jocul-
arly asked whether the position of permanent reader to the
association was open. If so Mr. Browne should be asked to
take it. Wm. Thompson, Montreal, regretted very much that
Mr. Magic’s paper, which covered the whole ground before
him, bad not reached the hands of the members before the day
of reading. He (the speaker) was only about 30 years uld, but
he could remember his grandfather running a mill in England
by onc of those lovely water wheels on which the water dropped
{from a great height above. Some friend came along and said,
why don't you put buckets on your wheel and catch the water,
thus suggesting an improver. =nt which waited years for adop-
tion. Mr, Magie properly puinted out that water motors for
electrical transmission had coine to stay, and was wise in point-
ing out to the investor that there are occasions when an elec-
trical installation cannot pay. It is a pity that the installations
near Montreal are not more advanced so that the investor could
see what returns are likely to be made. The Lachine plant, for
instance, represents a large capital that will be locked up there
for years to come. In conclusion he felt like proposing that
the discussion of this paper be postponed till next year, so that
members might have a fitting opportunity of studying it. W
T. Bonner, Montreal, thought that the steam men had been
slightly disparaged. He cexpected that during the coming six
months some tests would be made of important existing plants
which would educe surprising results in favbr of stcam. He
hoped to submit them at the first opportunity. W. H. Browne,
Montreal, objected to the postponement of-the discussion as
it might bring on ncw phases of the subject and there were
several members pressnt who were capable of discussing the
paper. He was perfectly aware that steam plants showed up
very well in comparison with electricity, and indecd the paper
pointed out that the initial cost in many cases rendered the
installation of clectricity prohibitive as an opponent of steam.
But the usc of the stcam plant at unaccustomed hours involves
extra cost while that of clectricity does not. The largest com-
mercial enterprise in Montreal has negotiated for clectric power
and has altered the working hours so as to recoup itsell. A.
A. Wright, Renfrew, thcught the subject, n this age, of the
utmost importance. Small towns 1n particular would be much
benefited if the water powers in their vicinities could be used.
A. M. Wickens, Toronto, also regretted that the paper had not
been handed in earlier.  Much could be said in favor of the
steam end of an electric plant. You sece, he said, this associa-
tion rcaches from one end of Canada to the other and includes
many districts where there is no water power, and in such
places the stcam engineer will crowd his electrical rival very
closely. Even where there is water power the results are not
absolutely convincing. Take, {or instance, the Cataract Con-
struction Company on the American side of the Niagara Fails.
No one knows whether they arc making anything or not, or
what the cost of transmission is. \We know that a vast sum of
money is sunk there, and that so far very little power is trans-
mitted to Buffalo. About everything clse we are left in doubt.
J. J. Wright, Toronto, endorsed much of what had been said.
but fancicd that the steam engincers were not quite so sure of
their facts as the clectrical. L. De W. Magic said that if it had
heen his futention to fight the stcam men he should have writ-
ten a different paper.  W. Thompson, Montreal, said that Mr.
Magic had made his statements mildly, and agreed with much
the writer said. The trouble is we put in 20,000, 30,000, or 40,-
000 h.p. plants and we are able to find custotmecrs only for about
one-tenth. Too many people imagine that because the water-
fall turns the wheel that therefore power ought to be free.
Where large instailations have been attempted too much money
has been sunk to obtain power vastly in excess of the demand.
Montreal is of coursé exceptional because of its promise and
opportunities. Still it is not exempt from. the charge. B. H.
Recesor, Lindsay, moved a hearty vote of thanks to Mr. Magie.

W. T. Bonner, Montreal, then read his paper on * The
Unconscious Ownership of an Important Key.”

THE UNCONSCIOUS DWNERSHIP OF AN
IMPORTANT KEY.

BY W. T. BONNER, MONTREAL.

The first consideration in exploiting any new suburban
tramway is the possible or available passenger traffic. That
being found inadequate to guarantee 2 fair return on the cost
of installation and maintcnance, the project is usually aban-

doned for the reason that only passenger traffic can be consid-
cred, owing to the high cost of handling goods traffic at the
terminals. While a motorman and conductor are sufficient to
handie a two or three-car clectric train for passenger traffic,
with very little expenditure of time or assistance for loading
and unloading, all railways under present systems require a
large additional force to conduct the hundreds of details attend-
ing the reception, checking, loading, transferring, unloading
and proper delivery, in good order, of cither car lot or package
freight. It may thercfore be conceded that the whole subject
presents two phases of commercial econom--. viz.:

(a) From the standpoint of the agriculturalist and jsnd
owner; how best to provide a mcans for increasing the value
of remote lands.

(b) From the standpoint of the capitalist;
increase the ecarning capacity of suburban lines.

With the ever increasing centralization of population and
commerce, inaccessible property becumies less valuable; all
land, whether barren or fertile, suffering alike, according to its
distance from the centre of demand for farm products, which
we call markets. Such distance is not always measured in actual
milcs, but rather in accessibility, since in our day we find fre-
quent cxamples of the long and short haul rates. The Minne-
sota and Manitoba farmers will deliver their wheat at the
seaboard at a lower cost per bushel than the farmer who may
live 2 hundred miles off the coast. The castern farmer may
have just as fertile land as his western competitor, but he is
handicapped by having to haul his wheat forty or fifty miles
over poor wagon roads to reach the nearest railroad. In cither
case, the terminal charges, including the cost of loading the
produce at the farm, 1s approximately the same, but the differ-
cnce in cost of haulage per ton-mile by railroad and wagon
road is in favor of the former. It has been stated as a fact that
to transpoit a ton of coal from Buffalo to Chicago costs no
more than to move the same quantity of coal across the side-
walk in cither city. It is frequently asserted that since the intro-
duction and development of steam railways, they have gradually
superseded the earlier methods of transportation and traffic,
and as a consequence highways are no longer an indication of
progress. This is true only to a limited extent. Railroads have
changed the character of suburban traffic, and personal travel
is no longer dependent upon the condition of the highways,
but commercial intercourse, as represented in the exchange of
products, is as much dependent upon the condition of the
public road to-day as it ever was, for the reascn that it is impos-
sible to construct a railroad to the door of each producer and
consumer.

Few people have any knowledge of the real cost of trans-
portation by horsc and wagon. The following table shows the
cost of moving a load of one ton a distance of onc mile on
level roadways, with difierent pavements and under average
conditions:

how best to

Per ton-mile

Iron Rails....... eeean eh teetieneeetaseeeenaanas ceeeeen $ 128
T30 1 - 1 S . 270
Stone, pavmg, dry and in good (030 13 S 5.33
Stone, paving, ordinary condition............c.eeu..... 12.00
Stone, paving, coverea with mud............. Geceeenes 21.30
sroken stone, dry and in good order............. . X
Broken stone, moist-and in good order................. 10.30
Broken stone, ordinary condition....cevoeviveininnn..... 11.90
Broken stone, covered with mud....... Ceterereeneans . 14.30
Broken stone, ruts and mud. ....iiiiiiiiiinaaaoa... . 26.00
Earth, dry and hard.....c.ccvivunnnnnnnn. ... Ceieees .. 1800
Earth, ruts and mud........... ettt ieaaienaas . 3900
Gravel, J00SE «eceriniiianienceinneieireneeerennannananas 51.60
Gravel, compacted ..ciieierinnnarannnannn.. Ceeriesane . 128
Plank, good condition.......coovueiiiinannnnn... veeee. 880
Sand, Wet cueeviiiiiiiiiiiiiititeiriti e erataeanannee. 3260
Sand, dry .ceiiniiiiininiiiaa. Ceetesertesnann veees. 64.00

From the foregoing table, and from stausncs gathered hy
both state and national h+-2aus, it has been calculated that the
average cost of transpurtation by animal power is twenty-five
cents per ton per mile.  Furthermore, the rate of transportation
by animal power is, and always has been, excessively high, and
the evidence of statistics shows but slight improvement 2s com-
pared with the progress made in other departments of industry,
and by other means of transportation.

Onec fact is patent to all, that whereas formerly the distri-
bution of population was approximately cqual over the face of
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the country, it is gradually becoming concentrated tnto large
cities to such an extent that already fully onc-half of the inhab-
itants of the older sections of the country live in cities. The
evident reason for this is competition, the demand for increased
output at reduced cost.  Concentration indicates ~ increased
power for production. Take, for mstance, some of our com-
monest staples, bke wheat, beef, pork, molasses, wagons, horse-
shoes, butter and clothing. Within the writer's memory, these
articles were produced at homes, or in small shops and factorics
distributed, like the population, quite equally throughout the
country at cross roads and willages, utilizing crude methods
and operated by the old-fashioned treadmill or horse power,
and overshot water wheels. The owtput of flour per man per
day in those mills did not cexceed ten barrels. At the great
Winnipeg and Keewatn nulls, and at Minneapolis, the milling
business has been so concentrated that to-day the output per
man exceeds 100 barrels and the cost of production is corre-
spondingly reduced.  But of what benefit to  inaccessible
property in the interior is this reduced cost of production,
unless like facilities for transportation are afforded ?

The measure of benefit which any improvement in produc-
tion in onc community bears to another community, depends
entirely upon the transportation facilitics between the two
places.

Concentration of population and production requires for
the better cqualizaiion of supply, and price of materials and
provisions, that such centres must be provided with commercial
veins and arteries which shall quickly and cheaply transport or
exchange urban and suburban passengers and commoditics.
While long haul ratez of transportation by railroads and steam-
ships have been wonderfully cheapened, there still semains a
space of fiftcen to twenty-five or cven forty or fifty miles sur-
rounding every commercial centre, which has necver been cov-
cied by any cheap mcthod of transportation. Such distances
are beyond the possibility of cheap or efficient service by animal
power, and the terminal charges and bulky plant required, pre-
cludes any possibility of much reduction in railroad tariffs.
What we require therefore is a new system of transportation
which shall be alike available for {reight and passengers. The
problemofhandling exclusively passenger trafitc is comparatively
simple; indeed it has alrcady been solved for those districts
where the population is sufficiently dense to support steam or
clectric tramways requiring no other source of revenue. Ex-
perienced railroad men are unanimous, however, in agreeing
that no road., whether steam or clectric, will pay in a thinly
scttled district, unless assisted by a bonus or by the addition of
freight trafiic.

The latest development in the line of providing for gooils
traffic on clectric tramways came to the writer's notice some
months ago in the shape of a combination vchicle, so con-
structed as to be readily convertible for use upon any ordinary
roadway or upon a railroad track. It can be shifted from onc
to the other without the necessity of reloading or rchandling
the contents between points of shipment and destination. The
wagon proper is patterned after the ordinary improved road
wagon, modificd. of course, for the special nature of the scrvice
contemplated. The running gears and springs are of standard
construction, having a carrying capacity of from three to scven
tans, depending upon the class of freight to be carried.

The rail truck is not materially different from the car truck
in general usc upon our clectric railways, except that it is pro-
vided with special attachments for automatically gripping and
supporting the wagon proper. It has cast steel segments or
dogs, supported in place horizontally by heavy plate springs,
and used for the purpose of engaging the axles of the road
wagon as the truck approaches from cither direction. As the
truck is drawn forward on the level rail by the clectric motor.
the impact of the projecting dogs against the wagon axles also
starts the wagon forward, and as the latter travels down the
inclined switch track, the axles gradually settle into the notch
provided in the cast iron journal framecs.

The actual time required for unshipping the wagon from
the truck for road use, and vice versa, is not more than would
te required for coupling together cars in making up a train,
The wcight of the combined wagon and truck is sufficient to
insure perfect rail traction and the proportion between carrying
capacity and dead weight averages about the same as the ordi-
nary freight car. By establishing a uniformity of dimensions
and making the rail truck interchangeable, the wagons can be
loaded cither cnd on from cither direction. and any number of

rail wagons can be connected and moved in either direction as
a train, by steam, clectric or other motive power,

W. H. Browne said Mr. Bonner had submitted a conun-
drum. He took it as a suggestion that the railroads should tend
thieir lines for the trausmussion of parcels free, and thus make
unnccessary the aggregation of population in large cities. G
H. Hill, Montreal, said that while the scheme was, no doubt.
an interesting one, it was open to question. It proposcd to do
away with the {requent handling of products and seemed beau-
tiful up to the point where the car i1s sidetracked. But it mcans
the lying idle of a certain amount of rolling stock, and it is a
question whether the producer could not bring his stock down
to a certain point where it could be taken up by the train. Then
he loses the ownership of the material the moment it leaves his
sard. Now the railway company is not going to do the work
of a commission agent for nothing. The speaker had run
over a number of suburban routes, noticcably that of Grimsby,
where the system sceimns to give first-class results, They run
through a most fertile country tenanted by large fruit growers
and farmcrs, who all need a certain amount of power at all
times—threshing, pumping, churning, and yet strange to say
the suburban company will not cven think of taking power
from their circuits. In Manitoba and the North-West Terri-
tories he knew of a scheme which was being evolved by some
cnginecers who figured out that the farmer of Manitoba, with
the straw annually burnt up, could do all the work of his farm
by clectric power. The discussion was continued by A. A.
\Wright, J. J. Wright, L. De W. Magic, C. H. Wright and W.
H. Browne. G. H. Hill moved and E. D. Ellis (Barric), scc-
onded a vote of thanks to Mr. Bonner. The president in ten-
dering the vote remarked that before you could get the farmers
to use power yon must have some model establishment show-
ing what can be done.

A telegram from John Murphy, on behalf of the Ottawa
Electrical Association, was recad, wishing the association a
profitable and pleasanticonvention in the commercial metropolis
of Canada.

In the cvening, on invitation of the Montreal Park and
Island Railway, the members enjoyed a trip around Mount
Royal, where a good view of some of Montreal's handsome
suburbs was obtained.

\WEDNESDAY, JURE 20TH.

The first business of the day was the presentation of the
Sceretary’s report, from which it appeared that there had been
five committec mectings during the year ending 31st May last.
At the first 2 Committce on Milcage and Transportation was
appointed. At a later mecting committces on gencral arrange-
nients and on papers, and the sceretary was instructed to
render accounts to members in arrear for fees and make drafis
if amounts were not paid within rcasonable time. At the meet-
ing of May 25 ninc persons were elected to membership and tic
resignation of ten members accepted. In the carly part of this
year a pamphliet setting forth the character and purposes of the
association was prepared and printed under the dircction of the
Exccutive. About 800 copics of this have becn judiciously
distributed. Particulars of other important work are to be found
in the report of the Committece on Legislation. Incidental
reference was made to the recent formation of the Maritime
Electrical Association, of which F. A, Bowman, of New Glas-
gow Electric Company, a member of the Exccutive of the
Canadian Association, is the president, to promotc ¢lectrical
intcrests in the Province of Nova Scotia and New Brunswick.
During last ycar death entered the ranks of the association and
caused the loss of Charsles Ernst, of Dectroit, and Ross Mec-
Kenzic, of Toronto. During the yecar there were dropped from
the roll the names of 21 members, 12 active and 3 associate
members having resigned; 2 having dicd and 4 having changed
their place of residence without furnishing their new addresses.
Since the 1st inst. 2 additional resignations have been received
and the namcs of 13 members struck off the roll for non-pay-
ment of feces. Thus there have been removed from the mem-
bership list since last convention 36 names. During the same
period there were added 68 active and 11 associate members—
a total ol 79, leaving the present total membership at 239, The
Financial Report for June, 1897 to May, 1808 shows total re-
ceipts $700.82 including a balance at the bank of $410.57. Bring-
ing the financial opcrations up to June 29, the total at
credit of the asociation is $388.75. The report was adopted,
and the sceretary thanked for the care with which he had pre-
pared it
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REPORT OF COMMITTEE ON LEGISLATION.

Your Committee beg leave to report that in pursuance of
the motion passed at the last convention held at Niagara Falls,
instructing your Committee to take up the matter of sccuring
legislation in connection with the movement among munici-
palities in Ontario to cnter upon electric light undertakings,
in unfair competition with companies already in existence, your
Committee held their first meeting at the close of the conven-
tion. At that mecting it was decided to procure an opinion
from Donald Gutlirie, Q.C,, ex-M.P.P., of Gu~'ph, aud to retain
him professionally on behalf of the Electrical Association in
connection with the question. Various questions were subk
mitted to Mr. Guthrie, and his opinion in answer to these
questions was considered at a mecting of your Committee held
in Toronto on the 9th of November.

A bill was prepared which came before the Mumnicipal Com-
mittee of the Legislative Assembly on the 12th of January.
Your Committee in preparation for the meeting, assembled
in Toronto on the 11th, and also on the 12th, and attended
the meeting of the Municipal Committee for the purpose of
supporting the bill. The Committee had also the assistance
of Z. Lash, Q.C., with Mr. Guthric.

After discussion, those-representing us consented to a sug-
gestion of the Honorable A. S. Hardy, Chairman of the Muni-
cipal Committee, and other members of that Committee, to
allow the matter to stand over for another year. The discus-
sion, however, brought out the fact that there was really no
sound answer to the principle of the proposed measure. It
also evoked an expression of opinion from the leading men of
both political partics to the effect that the underlying principle
of the bill was just. The Municipal Committee thought that
there was not proper time to consider how the bill would
affect places where there were more than one existing plant.
also places that derived or may derive power from points out-
side the municipality, also to consider the length of the life
of an clectric plant and other questions, and in the judgment
of the Municipal Committee any bill dealing with the matter
would require more ample public discussion and some modi-
fication. The action of your Committee and the discussion
the question has received, has tended to bring into prominence
the injustice of the present law. The necessity and propricty
of some measure of relief may be considered now to be more
generally admitted. The work thus inaugurated and which
has attained a hopeful position, should not be discontinued.
The present law of Ontario is inequitable towards lighting and
power companies because it permits 2 municipality, after it
has given its sanction to the formation of such a company and
has encouraged enterprising citizens to embark their capital
in it for the purpose of supplying the municipality wtih light
and power, to turn around and destroy, with public funds, and
without public necessity or advantzge, the value of the pro-
perty of those citizens who were encouraged to invest their
private means in the enterprise. What cvidently struck the
majority of the members of the Municipal Committee was that
the proposed legislation was just and cquitable because, while
it did not prevent municipalitics entering upon municipal supply
of lighting if they so desired, it made provision for extending
the cxisting law regarding water works to the case of lighting
companies. This law is to the effect that where a municipality
desires to supply water and there is an existing water com-
pany incorporated for the municipality, the council shall not
levy any water rate until the council has, by by-law, fixed a
price to offer for the works or stock of the company, nor until
after thirty days have clapsed after notice of such price has
heen communicated to the company, without the company hav-
ing accepted the same or having, under the provisions of the
Municipal Act as to arbitrations, named and given notice of an
arbitrator to determine the price, nor until the price accepted or
awarded has been paid or has been sccured to the satisfaction
of the company; the pricc to be determined by arbitration under
the provisions of the Municipal Act. Tt will be observed that
this provision in no way interferes with municipalities going
into the supply of water. It simply provides that if they do
cnter upon such undertaking they are by this law bound first
to try to buy at a fair price. or at a price to be fixed by arbi-
tration, existing waterworks. No good reason can be advanced
why this law should not be cxtended to lighting and power
companices as well as to waterworks. Tt is eminently just. and it
imposes no hardships on the municipalities; nay. rather, it

benefits them, because it tends to extinguish rivalry to them-
selves, which rivairy might render municipal operation of these
works unprofitable, and at all events it puts them in posscssion,
at a fair valuation, of the very plant and material that they
would have to purchase from other pcople if they are going
into the business. The proposed legislation is in the public
interest, because it will further encourage private citizens to
invest their capital in extending and improving existing lighting
and power works. It was gencrally acknowledged by the Muni-
cipal Committee that clectric light companies as well as water
companies have always come into existence with the consent,
cncouragement aiid approval of the municipality, which has
granted the use of the streets, etc., for these works.

It ought to be mentioned that all the members of your
commiittee paid their own traveling and other expenses in con-
nection with attending the mectings. The movement amongst
municipal corporations to enter into the lighting and power
business in competition with those who had the courage to be
pioncers is growing, and unless regulated in some way by the
legislature, will result in the confiscation of a large amount of
capital invested in the business, as witness the town of Barrie
now preparing to put in a complete plant, including arc, incan-
descent and power services, to be paid for out of public funds,
for the purpose of competing with and destroying the Barric
Company, a private and lawful enterprisc.

In the course of the discussion S. Noxon, Ingersoll, ex-
pressed his sympathy with the work of the committee and said
he believed there was an Act in Scotland providing against
municipal confiscation, British Jaw has wisely been taken as a
precedent, and it might be so taken now. An clectric light
plant nceded protection in this respect more than a waterworks
plant, for the latter was of a permancnt kind, while an clectric
light plant was subject to frequent change from the constant
improvement going on, and a plant that is considered cfficient
now might soon become obsolete. In certain circumstances
this might be an argument against us, but in other cases, as
for instance, that at Barrie, where the municipality refused to
trcat at all, the cancellation of existing rights would be a double
injusticc to private ownership. E. D. Elis, Barrie, referring
to the case of his company, said they had been for two years
without a contract with the town. The town authoritics would
not talk to them at all. Iis company wrote that they were
anxious to be on a proper footing and would even scll out their
plant at its proper value. The town told them to put in a tender
along with other tenders they were calling for, which was not
fair to the company, who protested that this was not fair, and
offered to leave it to three competent men as arbitrators. The
town would not arbitrate. Other towns were evidently watch-
ing the result of this case.

The president said he had followed this subject closely for
some ycars and his expericnce had been that most people are
anxious to reap where others have sown. The first bill pro-
vided against this in a way, but the committee were impressed
with the conviction that these difficultics have 1o be openly
discussed- and fairly met. The committee did not feel inclined
to go on with the bill that session but were urged on from
various quarters, and a short bill was prepared with the idea of
a larger measure in the future. The Hon. Mr. Hardy said he
had no doubt that municipalities in the future would submit to
arbitration. J. J. Wright, Toronto, said the strongest cmphasis
should be laid upon the point of arbitration. When a plant is
purchascd by arbitration it should be at its value, and it is
worth as much to the municipality as to the private corporation.
The scparation of the public lighting from the private and com-
mercial branches would mean ruin in many cases. He could
uot understand why the electric Jight industry should be
singled out for so many attacks. There scems to be an exasper-
ating glamor about electricity, probably owing to the supersti-
tion that there is lots of moncy in it. The chairman said
people in small towns have a notion that 2 dynamo sct up beside
a water wheel will produce power for nothing. Mr. Wright—
That is what they think in Toronto. Mr. Noxon thought the
supply men were frequently to blame for encouraging munici-
palities in this course. Mr. Wright thought more harm was
done by * half baked " dynamo tenders who posc as clectricians
than by the supply men. B. F. Reesor, Lindsay, said the.
Municipal Act of Ontario clearly stated that where a bonus is
given to a town it shall not interfere with any existing interests,
and he belicved that taking this as a principle of law, if a test
case werc.made where a municipality attempted to crowd out
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a private company without arbitration, the highest courts would
affirm the company's rights, even without a special act. The
chairman said lighting companics do not get bonuses and frec
sites like many other industries, and that is one of the hardships
of the sitnation. A. A, Wright, Renfrew, said it was a difficult
subject.  There were political cnemies as well as clectrical
cnemies.  An eye should be kept on the electrical supply men,
who by telling half the truth to municipal authorities do incal-
culable harm.

‘This led to a tilt between the clectric supply men and other
speakers in which the former said they were ** out for business™
just the same as the clectric lighting mien, and it sometimes
naturally happens that they cross cach others paths.

The following standing committees were then appointed:

Statistics.—J. A. Kammerer, Toronto; A. A. Wright, Ren-
frew: S. J. Parker, Owen Sound.

Meter Inspection.—A. A. Dion, Ottawa; E, E. Cary, St
Catharines; J. J. Wright, Toronto.

Lepislation Committee.—John Yule, Guelph; C. B. Hunt,
London: B. F. Reesor, Lindsay; J. J. Wright, Toronto; W. H.
Comstock, Brockville; F. Pepler, Barric; A. L. Breithaupt,
Berling C. Berkeley Powell, Ottawa.

NENT PLACE OF MEETING—UAMILTON,

A letter was read from the Cataract Power Company, of
Hamilton, extending an invitation to the association to hold
its next meeting there.  This was beartily endorsed by several
members from Hamilton, and on putting it to the meeting the
invitation was unanimously accepted.

J. J. Wright proposed, scconded by B. F. Recsor, that the
remuncration of the seeretary be $§25 per year.—Carried.

Geo. H. Hill, Montreal, drew attention to the need of
proper inspection of electrical construction, and thought that
the Fire Underwriters should provide a competent inspector.
At present there was no uniformity in inspecting, and in Mont-
real electrical men never knew where they were. During the
discussion Mr. Browne. of the Royal Elcctric Co., said his
company had already solicited the Government to appoint 2
competent inspector, but so far without success, and the com-
pany had to formulate rules of its own. which were generally
accepted.  Ald. G. W. Sadler said the City Council were now
codifying general rules for building, plumbing, ctc, and he
would be happy to co-operate with a committec of this asso-
ciation with a view to having a sct of rules for clectric wiring
and fixtures incorporated in these new rules.

On motion of Mr. Wright, Toronto, a committee consisting
of A. A. Dion, Ottawa; F. H. Badger, jr.. Quebec; P. G.
Gossler. Montreal, and Ald. G. W. Sadler, Montreal, was
appointed to mect the Boards of Fire Underwriters, and deal
with the question.

Dr. J. K. Johnstone. Inspector of Electric Lights, Toronto.
then read a paper, entitled * Experiences of an Inspector,”
which was well received.

EXPERIENCES OF AN INSPECTOR.
BY J. K. JOHNSTONE. INSPECTOR OF ELECTRIC LIGHTS, TORONTO.

When honored by an invitation from the Exccutive to
prepare a paper for the society. I was somewhat in doubt as
te the choice of a subject. I wished to furnish somcthing that
might be of interest to you and at the same time to avoid any
of the important branches of electrical science which might
leave me lable to criticism from gentlemen so highly quali-
fied; hence, with your kind permission, I will confine myself
to giving you a few impressions as received in my capacity as
mspector.

At the introduction of the government inspection of clectric
lighting, there were a few, as you may temember, opposed
to the act. and I acknowledge that it was with some misgivings
that T went forth on my dutics. However, it is with pleasure
that T can now recall every visit made to the clectric light
stations in my district, and in cvery instance have I not only
been kindly rcccived. but cvery suggestion of improvemecnt
offered by me has been acted upon immediately and with evident
pleasure. I nced not tell you that in not one instance have I
found any attempt on the part of clectric light compaaies to
defraud their customers, although occasionally appealed to by
consumers on that ground. An investigation usually resulted
in discovering old lamps, too few lights for the space lit,
wastefulness where a meter was in use, or some other fault in
the power of the consumer to correct,

Y

The persistence of many purchasers of electric light in
clinging to old and useless lamps is a common source of an-
noyance to the companies and a difficult matter to overcome.
‘The old lamp is often-cxpected to give as brilliant a light as
when first installed, and when urable to do so the charge is
frequently made that the company supply a too low voltage.
To please these grumblers, a2 mistake is sometimes made in
endeavoring to supply a current sufficient to brighten these
worn-out lamps, and this, too, at the expense of new lamps,
whose brilliancy is thus deteriorated.  As it is impossible to
compel the purchase of new lamps, and as the companics are
anxious to please their customers, I have suggested, when con-
sulted, that new lamps should be supplied at their actual cost,
thus throwing the blame on the consumers when their lights

were  poor, cconomising clectric current and  sparing  new
lamps.

The question as to the advisability of using meters, where
practicable, can only be answered in their favor. By the em-
ployment of a meter a just system is accorded to manufacti-zer
and consumer alike; the wasteful man is made to pay fairly for
his neglect. while the careful and honest man is charged only
for the light nceded and current consumed. Under the flat rate
system, it is not uncommon to see large shops brilliantly illu-
minated throughout the cntirc night. Managers tell me that
it is difficult to introduce the meter where. flat rates have been
charged, but, despite the objections, many are making the
change. The several types of dial registering meters which
I have inspected are usually accurate, and I am told prove satis-
factory as measuring instruments for either power or light.

A lack of uniformity in rates. both by meter and flat rzte
systems, has been a subject of complaint with some managers.
There is evidently no remedy for this unless an arrangement
can be arrived at by the manufacturers themselves and a stand-
ard charge agreed to.

In several towns in the district visited by me, a system of
strect lighting by incandescent lamps has been adopted. When

properly arranged the appearance is quite pretty and the light
well distributed,

In concluding, permit me to tell you that the managers
and clectricians I have met in my work are, without cxception,
kindly and intclligent men, and in this favorable opinion I
am borne out by other inspectors with whom I have spoken
upon the subject. It has been suggested to me that there may
be some potent and subtle charm in the electric current which
de;rclops the bhest qualities in a man's character. Can this be
$07

W. T. Bonner, Montreal, read his paper on the “ Quimby
Screw Pump,” which has been crowded out of this issuc,

Mr. Bowman's paper on  Methods of Illumination * was
taken as read. and the paper promised by Mr. Hopkins on clec-
tricity in Rainy River was not received.

The afternoon was devoted to social features. The first
cvent was the inspection of the Bell Telephone Co.'s new build-
ing, where L. B. Macfarlane, the genial general supcrintendent,
had a stafi of the company’s cmployees, who took charge of
ihe visitors in groups and explained the wonderful complexities
of the great exchange room, one of the largest and most perfect
telephone exchanges in the world.  After this the Montreal
Strect Railway Co., which had provided special cars to bring
them down here, conveyed the visitors to the company's gr-cat
powes house, where 8,000 horse-power was observed in opera-
tion, the new 4,000 h.p. engine—the largest in Canada—being
particularly admired. Four big pleasure vane were in waiting
for the company at the corner of McCord and Seminary strects,
the distribution station of the Lachine Rapids Hydraulic and
Land Company, and after inspecting this building the party
were driven to the big power house at Lachine Rapids along
the picturesque Lower Lachine Road. Dismounting here the
visitors were first shown the sca of rapids that tumbled and
roared beyond the embankment at the outer end of the power
house, and then they were shown the long gallery of turbines.
and {our large gencrators in operation. These generators,
which were built by the Canadian General Electric Co., have
previously been described in The Canadian Engineer in con-
nection with an account of the Lachine Company's works. The
inspection over, the visitors were invited to a cold collation and
liquid refreshments which were enjoyed very much. Senator

Thibaudcau, president of the Royal Electric Co., in a few
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graceful words, conveyed the thanks of the association to the
company and said of Mr. Walbank, the general manager, that
the longer he had known him the tmore he esteemed his.genial
qualitics, and he trusted he would be rewarded avith afl the suc-
cess his enterprise and foresight merited, Mr. Walbank, reply-
ing, thanked the honorable senator for the compliment paid him,
which he valued the more coming as it did from the head of a
rival company. [Senator Thibaudeau.—Say * elder sister.”—
Laughter.] Mr Walbank took occasion to correct a member
wiw on the previous day, speaking of unremunerative schemes
that supplied more power than was demaunded, said this company
had only two gencrators running and not paying. As &
matter of fact there was only one generator at present running
during the day when lights were not in use, but at night therg
were three dynamos running, and the company was quite satis-
fied with the prospects. The visit closed with three cheers for
Mr. Walbank, and the visitors were driven to the head of the
dam, where they arrived just in time to sce the stecameg
Sovercign run the rapids. The party returned to the city by way
of the “ Glen” and Dorchester street, and were set down at
the Windsor thoroughly pleased with the excursion. The
rcfreshments and conveyances were supplied jointly by the
Canadian General Electric Co., and the Lachine Rapids Co.

THE BANQUET.

The annual dinner, which took place at the Windsor on
Wednesday cvening, 29th, will be remembered as the most
successful in the ‘history of the association. President Yule
made an excellent chairman and kept the business of the even-
ing moving without any tedious hitches. The dinner itself did
credit to the Windsor’s well-known reputation.
the progranime had the association’s monogram and maple leaf
in gold, and the covers with menu and toast list were held
together by covered copper wire. The menu was as follows:

MENU,
Long Distance Transmission.
Fire Island Cockml—-;oooo Volts.
Internal Resistance,
Cucumbers Radishes
Tomatoes, strain Insulators, Olives tripled Braided
Electric Juice.
Green Turtle, a la Water Rhcostat,

Cream of Asparagus, a la Ozone. -

Submarine.
Saguenay Salmon. a la Hello,
Shunts.

Potatocs, Rachel.,
Spring Lamb Cotelettes. Swecet Breads,
Canon Trimmed,
Asparagus—"* Arrester” Points.
Joints— Soldered and Taped.” Filets of Beef, Larded
Relays and Sounders,  String Beans.
Boiled New Potatocs, Anchors,
Cauliflower, Asparagus, Sweet Peas.
Trolley off. Punch au Champagne.
Reconstruction.
Roast Philadelphia Capon. Plants. Lettuce and Tomato Salad.
Boosters.
Cabinet Pudding “sound proof,”
Gelee aux Oranges, * iasulating compound.”
Savarin aux Ananas, ** vacuum light,”
Vanilla Ice Cream,
** Lecather Belting.”

** sclf cooler.”
Sponge Cakes,
Dessert.
Fruits, * potential currents,” Nuts and “wrenches.”
Electric hicater, Incandescence
Cafc Noir, Ctgars

Open Circuit, 30

Transfer. Ring off. _

On the chairman’s right sat Mayor Prefontaine, Ald. Sad-
Ter, Dr. W. H. Drummond, C. B. Powell, and on his left the
Hon. Senator Thibaudeau, W. R. McLaughlin, L. B. McFar-
'ane. D. A. Macdonald, W. H. Browne, C. B. Hunt and P. W.
St. George. The others present were:  J. A. Kammerer,
Toronto; John Carroll, Montreal; Samuel Adams Chase, New
York: P. G. Gossler, L. D. W. Magic, Wm. T. Bonner, W. E.
Quimby, F. W. Fairman, J. C. McCormick, R. H. Bartholomew,
Wm. Smyth and John J. York, Montreal; A. A. Wright, Ren-
frew, Ont.; C. H. Wright, Alex. Barrie, William B. Shaw and
D. W. McLaren, Montreal; Andrew Sangster, Sherbrooke;
Geo. C. Rough, T. W. Atkinson, H. J. Gardiner, R. Dobie,

The cover of-

H. J. Fuller, James A, .Baylis, P. H. Hart, Fred. S. Hickey and
James H. Campbell, Montreal; A, M. Wickens, Toronto; J.
T. H. Wyse, Brantford; V. B. Coleman, Port Hope; E. J.
Kyle, 1 ingston; 1. A. Moore, Trenton; J. W. Campbell, J. S.
M. Ridley and E. D. McCormack, Toronto; J. W. Pilcher,
Montreal; M. B. Lovell, Coaticook; H. E. Allen, Waterloo,
Que.; H. E. Channell, Stanstead; Chas. E. Taylor, Montreal;
E. Craig, Montreal; Gordon J. Henderson, Hamilton; A. W.
Staveley, P. H. Davidson and J. R. Meadcroft, :Montreal; A.
I.. Breithaupt, Berlin, Gnt.; J. K. Johnstone, ahd J. J. Ash-
worth, Toronto; W. F. Dean, Thomas Rodger, D. S. Barton,
Jas. Hunter, Charles D. Matthews, and H. C. Ross, Montreal;
George D. Ellis, Barrie; W. Aheara, jr.,, W. G. Bradley and
Ed. J. O'Rueilly, Ottawa; J. W. Martin, Hamilton; H. W. Mec-
Laren, Montreal; E. B. Biggar, J. J. Wright and A. B.
Smith, Toronto; Fred Thompson, Montreal; Wm. McCaffrey
and Walker G. Anderson, Toronto; J. W. Purcell, Walkerville;
C. E. A. Carr, London, Ont.; C: L. Weeks, Toronto; J. R.
Wilkes. J. E. Scott and James Kent, Montreal; D. A. Starr,
Cornwall; Wm, Campbell. Montreal; C. Thomson, Ottawa;
S. Noxon, Ingersoll; P. Morgan, B. F. Reesor, Thos. Sadler
and D. McGibbon, Lindsay; G. A. Powel), St. Catharines: R.
E. T. Fringle and F. H. Leonard, jr., Montreal; E. E. Cary, St.
Catharines; M. P. Cochrane and W. E. Gower, Montreal; Geo.
H. Hill, L. Rousscau, Montreal; W. R. Leet, Danville; C. H.
Mortimer, Toronto; Henry B. Haigh. New York; L. Robin-
son and John T. Murphy, Montreal; Robt. Welsford, England;
W. F. Simms. Kingston: R. Stanton Wright, Ernest J. Jenking
and M. Rubenstein, Montreal; Geo. Black, Hamilton; W. F.
McLaren, R. F. Morkill, W. J. Plews, L. A. Howland, J. Fleet
and J. W. Morris. Montreal; F. A. Wunder, New York; J. A.
Burns. Geo. E. Matthews and Edward Carter, Montreal; W.
A. Johnson, Toronto; E. A. Wallberg and R. A. Ross, Mont.
real; H. G. McLaren, London. Eng.

After “the Queen” had been loyally drunk, the sccretary
read scveral letters of regret from absent friends and mem-
bers. among which was one from F. C. Armstrong, who was
then on his way to- England. but who desired to assure the com-
pany that his thoughts would be with them this evening. Mr.
Browne departed from the programme for a moment to pro-
posc thic health of Mr. ‘Armstrong and wish him prosperity in
his new and important field of work. and the rousing enthusiasm
with which the toast was reccived showed how many warm
friends Mr. Armstrong had around these tables, “ Hce's a Jolly
Good Fellow.” was at no time more heartily sung. The chair-
man then proposed *“ Electrical Montreal,” and coupled with it
the name of Mayor Prefontaine. who. he said. ought to be made
an hanorary member of this association. as His Worship was
the projector and proprietor of an electric plant at Ste. Agathe.

The mayor. who was rececived with hearty enthusiasm, said
he would have hesitated somewhat at responding to what was
really the toast of the cvening had it not been that to some
extent he was connected with the clectric service. The import-
ance of clectricity among the sciences was apparent to all, and
it was gratifying to him that so many French names, such for
instance, as Ampere, were written in the history of that science.
Referring more particularly to Montreal he ventured to say
that this city with its population of over 200.000. mcludmg

suburbs, had made a record that would compare with any city °

in the world. The pioncer -company in Montreal was the
Royal Electric Company. which began in 1884 with a dynamo
of 12 arc lights capacity and a dozen employees. with a capital
of less than $50,000. To-day this company was-<erving from its
two generating stations clectric current for 1,500 arc lights.
75,000 incandescent lights. besides 2,000 h.p. in motors. Its
new factory has an arca of 40,000 square feet, it has over 5,000
cmployees, and a capital of $2,500,000. In July, 1886, the city
gave an order for 133 arc lights for strcet lighting, which was
considered a big contract then, but to-day the-city has nearly
1,500 arc lights. Orne of the latest contracts of the Royal Elec-
tric Company is to supply current to the Dominion Cotton
Mills Co., to the extent of 1,500 h.p. to operate their large cot-
ton mills in Montrcal. The Chambly Manufacturing -Company,
by which current will be transmitted from the Richelicu River
to Montreal by September next, represents a development of
20,000 h.p. He was one of the original promoters of this com-

pany, having got its charter through the legislature, and so*

foolish was the scheme considered that his action in the matter
was put down to a desirc to win a few votes at the next clec-
tion. But now this great power is practically ready for trans-

’
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mission. Another enterprise which was a credit to Montreal
was the Lachine Hydraulic Works; with a capital of nearly
$2,500,000, which has harnessed the St. Lawrence. The enter-
prise was a vast one. It might not be the complete success at
the present time which its promoters expected, but that it
would ultimately be a success no one doubted; and it would
be a credit not only to the city~but to the gentlemen who had
carricd out such a big enterprise. In 1892 the Street Railway
began operations by clectric power, which was first generated
at the power house of the Royal Electric Company, with two
dynamos of about 500 horse-power; to-day it had 80 miles of
track and a plant of about 10,000 horse-power, including an
engine built by the Laurie Engine Company, of about 4,000 h.p.,
one of the largest steam engines in use, In 1894 the Montreal
Park & Island Railway Company began operations, and to-day
it was running to Back River, St. Laurent, Outremont, Car-
tierville, cte., and was operating about sixty cars. There were
about 8000 telephonee in use in the city, exclusive of about
1.200 belonging to the Merchants’ Telephone Company, so that
the progress of clectrical science in Montreal could easily be
seen,  Ile concluded by congratulating the association on the
gnod worlc it was doing. and said he wished to become a mem-
ber The mayor was given three rousing cheers.  J. R. Wilkes
here sang “The Clang of the Forge.” and was heartuly encored.
The teast of * Our Assnciation * was followed by two comic
songs from F S Hickey. who made himself a favorite at once.
“ Sister Associations” followed and R. H, Bartholomew sang
“The Anchor’s Weighed.” and in reply to a hearty encore sang
“Maid of Athens.” “ Our Guests” was replied to by Hon.
Scnator Thibaudeau, who in acknowledging the honor donc
him, said, the gentlemen he saw around were the representa-
tives of what was most distinguished in the clectrical world.
Tt was to them that Canada owed its great strides in putting
into operation the clectrical force which had transformed all
around us: it was to their energy that everything had been
metamorphosed in the Dominion; it was to their accumulation
of science that we had to-day those convenicences which con-
tributed to the happiness of this nineteenth century, such as
clectric tramways. clectrical power apparatus, telephones, the
lighting so good and so brilliant that one could almost sce his
conscience better *han he could with the “X” rays of the
Christian teaching  Montreal had felt the magnetic impulse.
The Lachine Hydraulic Works, which they had scen that after-
noon in their grandeur, and the Chambly Works, which they
would visit the next day. would tell them more about clectrical
progress in Montreal than he could. These works would tell
them that the electricians of Montreal well deserved to be mem-
bers of their association. and were a credit both to the associa-
tion. and to the city of Montreal. The clectricians of Montreal
were jolly good fellows: they might ground a wire now and then,
but they were seldom grounded themselves. (Laughter and ap-
plause). They also had their periods of incandescence, but it
was with a good motive. In conclusion. he wished the Cana-
dian Electrical Association and its members every success. Dr.
Drummond was then called upon and gave the habitant’s
description of summer from his well-known book * The Habi-
tant.” At its conclusion there were clamorous calls for the
“Pap'neau Gun” which was recited with fine effect. E. L
Jenking then gave a song. which was encored. The president
proposed * Electrical Research,” and coupled the toast with the
name of W. H. Browne. who was not ‘ general manager” to-
night, but “ one of the boys.” Mr. Browne, who was received
with “He's a Jolly Good Fellow.” regretted the absence of
Prof. Herdt, the able scientist of McGill, who was to have re-
plied to the toast. but who was kept away by the serious illness
of his wife. Disclaiming any pretensions to science himsclf
he nevertheless spoke cntertainingly of the advance of clee-
tricity within the past few years. It was only ten ycars ago
that the first clectric railway—a pioncer cnterprise with which
he was connccted—began operations, while to-day there were
R miles of track in this city alone. When hotels were being
fitted up with cicetric curling irons in cach room for the lady
auests, what developments might we not expect in the near
future. The farmer who now could grind his corn. chop his
fodder. ctc., bv clectricity. might soon be able to milk his cows
clectrically. Some onc snggested that the day would come
when we should eat. sleep, walk and talk clectrically and man
would thus become an automaton governed entircly by electricity
bt of caurse. we wiched ta defer that dav as long as we
could. (T.aughter.) Messrs. Campbell and Starr then gave a

duet which was well reccived and encored. ‘“ Allicd Interests”
was responded to by Ald. G. W. Sadler, of Sadler & Howarth,
Montrecal; E. E. Cary, of the Packard Electric Co., St. Cathar-
ines; C. Lord Weceks, Toronto, and Duncan Macdonald, super-
intendent of the Montreal Street Kailway. Mr. Sadler referred
to the fears of some manufacturers that their business would
be wiped out when electricity came into gencral use, but to-day
these lines of business are not only thriving but new lines have

WM. H. BROWNE, PRESIDENT CANADIAN ELECTRICAL ASSOCIATION.

Leen created, due to electrical development. He referred to the
first electrical exhibition in Montreal, and suggested that exhi-
bitions should be held in connection with future conventious.
Mr. Weceks entertained the company with some humorisms,
and Mr. Cary, who followed, showed how the evolution of clec-
trical work in Canada had openecd a ficld for speciahsts in manu-
facturing, and their success had shown that the progress of the
country was stcady and rapid. The three years he had spent
in Canada were the happiest of the fourteen years in which he
had been engaged in clectrical work. Mr. Macdonald humor-
ously sketched the difficulties of a street railway company. If
anything goes wrong in vhe city the street railway is blamed.
If the cars go too slow it is their fault, if they go too fast it
is their fault ali the same. Speaking of the progress of clec-
tricity he believed it would continue and perhaps be surpassed
by the rising ‘ gencrators.” If our ncarest ancestors could
return from their graves and view the improvements and cnjoy
the blessings brought about by this science they would be
astounded. and would lavish praise upon the eclectricians. In
fact they can be called the Deweys of this generation. If the
association rcturned with its convention to Montreal it would
he greeted with a thousand welcomes., Mr. Kammerer was then
called on and amused “the boys” with 2 funny story. after
which Mr. Wilkes sang ‘“ Loch Lomond.” * The Press” and
the “ T.adies” concluded the cvening, the latter being replied
to by Dr. Drummond, who recited the heroic episode of Made-
lainc Vercheres. The company scparated at 1.30 a.m.

THURSDAY, JUNE 30TH.

The first business of the morning was the clection of
officers. all cxcept the new members of the Exccutive being
returned by acclamation. Mr. Flunt was nominated for presi-
dent but declined to stand.  The result was as follows:
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President—W, H. Browne, general manager Royal Electric
Co., Montreal.

First Vice-President—H. P, Dwight, president and general
manager Great North-Western Telegraph Company, Toronto.

Sccond Vice-President—A. A. Dion, Ottawa Electric Co.,
Ottawa.

Secretary-Treasurer—C. H. Mortimer, Toronto.

Commiittee~]. J. Wright, Toronto; John Carroll, Mont-
real; O. Higman, Ottawa; A. B. Smith, Toronto; Wm. Thomp-
son, Montrcal; W. McLea Walbank, Montreal; E. E. Cary, St.
Catharines; Gordon J. Henderson, Hamilton; H. R, Leyden,
Hamilton; George Black, Hamilton.

On moving the new president into the chair the thanks oi
the association were tendered to ex-President Yule, whose
urbanity, tircless industry and sound common sense had done
so much to advance the association in public estimation during
the two years in which he had held office. A hearty vote
of thanks was also passed to the members of the local com
mittee and to the various companies who had shown their hos-
pitality on such a munificent scale. The members then went
to visit the clectrical and mechanical departments of McGall
University, where the numerous clectrical machines and deli-
cately adjusted instruments were explained by Prof. Herdt with
a lucidity that greatly impressed the visitors. The inspection
was concluded by a visit to the physics buildings, where an in-
teresting demonstration of X-rays phenomena was given by Mr.
King.

The afternoon was taken up with a visit to the extensive
works of the Royal Electric Co., where among a multitude of
other work in process of manufacture the visitors saw parts of
the big generator now being made for the Cataract Power Co.,
of Hamilton. From here the company went to Bonaventure
station where a special G. T. R. train of four cars was in wait-
ing to take them to Chambly, to see the works of the Chambly
Manufacturing Company. Anticipating a large excursion the
Chambly Manufacturing Company had requsitioned every
vehicle in the town to convey the party from the station to the
works. There were cabs and calashes, cabriolets and
Lroughams, grocery wagons and butcher carts, market wagons
and buckboards, in all conditions of repair and with all con-
ceivable styles of upholstery. The cavalcade was greeted with
cheers and the attack on Santiago was nothing to the storming
of these vehicles The scenery of the quaint old village of
Chambly was much enjoyed, and so was the visit to the great
dam and power house which have both been described in recent
numbers of The Canadian Engincer. The venerable but still
active president of the company, S. T. Willett, who has been
clected mayor of Chambly continuously since 1873, was present
to welcome the visitors, and did it with the sincerity so char-
acteristic of him. After being photographed in a group the
visitors were called into the upper story of the power house
and beheld a table of interminable length spread with immense
dishes of cold meats, confectionery, strawberriecs and cream,
lemonade, claret cups, ctc. To say that “ full justice ” was done
to thesce provisions would be putting it mildly. Mr. Willett,
who occupicd the chair, welcomed the members and their
ladies, and credited the clectrical science with the transforma-
tion which was now being made in the town and its prospects.
Hon. Senator Thibaudcau made a short speech of welcome
which was wcll received, especially by the ladies whom he com-
plimented with a gallantry so natural to a French Canadian.
Mr. Browne followed with a few words of welcome on behalf
of the Royal Electric Co., referring to the fact that beneath
their fcet the Chambly Co. had harnessed 20,000 h.p. where
the shallows of a river had been running to waste for ages past.
On behalf of the association Mr. Dion thanked the company
for the handsome entertainment and excursion, which the mem-
bers enjoyed, and the party rcturncd to the city delighted with
their trip, which formed such a pleasant finale to the con-
vention.

A. A. Dion, 2nd vice-president Canadian Electrical Asso-
ciation, was born and cducated in the city of Quebec. He
commenced bis clectrical career in the service of the old Domin-
ion Telegraph Co., in 1876. Aftcer filling various positions and
engaging in railway work for a few yecars, he was appointed
clectrician for the Intercolonial Railway system of Canada in
1889. He resigned in 1891 to take the superintendency of the
Chaudicre Electric Light & Power Co., of ‘Ottawa, a position
which he filled until 1894, when the amalgamation of the three

A. A. DION.

lighting companies doing business in Ottawa took place, when
he was made general superintendent of the amalgamated com-
panies known as the Ottawa Electric Company, winch position
he now holds. Mr. Dion was a member of the Exccutive
Commiittee of the Canadian Electrical Association for 1897-98.
He is a member of the American Institute of Electrical Engi-
neers.

CONVENTION NOTES.

Taken as a whole the convention was the most successful
in the history of the association. About 50 new members were
clected. chiefly from Montreal and vicinity, and these were not
drummed up, but were men who came in from a natural interest
in the work of the association.

Sccretary Mortimer had a gocd deal of work to do and got
through it very creditably. Mr. Mortimer has one good quality
among othiers, and that is he never fails in civility and courtesy.

The Packard Electric Co., of St. Catharines, kept open
house at rooms 1t and 12 in the Windsor, and all were made
royally welcome. Their Montreal branch was illuminated and
the crowd of conventioners gave three cheers when they
passed the place on one of their city trips.

Ald. Sadler's suggestion of an cxhibition of clectrical
wachinery in connection with the next convention was a good
one, and is worth carly discussion. The Packard Electric Co.
made a little start on its own account by showing the sections
cf their new transiormer and other goods in their rooms.

Mr. Kammerer gave the members a pretty souvenir in the
shape of a little silk bow formed of the Union Jack on onc side
and the Stars and Stripes on the other. In bestowing it Mr.
Kammerer did not forget the ladics. He never docs.

*These gentlemen,” said The Witness in one of its notes,
*are adepts at ‘ stringing wires,” but it is pleasing to note that
they do not—at least at association mectings—go in for ‘pulling
wires,” for official positions arc filled with a view to the advan.
tage of the association.

Among the American visitors was F. A. Wunder, of the
New York office of the Fort Wayne Electric corporation. -
Mr. Wunder was pleased with what he saw in and around
Montreal, and is gencrously leaving a memento of his visit in
the shape of one of the company’s Watt-hour meters, which
will be presented to McGill University. Reference will he
made to this in The Canadian Engincer. Besides Mr. Wunder,
Mr. Quimby, the inventor of the Quimby screw pump, and Mr.
McLaughtin, of The Electrical World, were present from over
the border.

Too much praise cannot be given to the individuals who
formed the Entertainment Committee and the companies who
so liberally contributed their work and money to aid them. It
is ouly another good illustration of the saying that when Mont-
real men undertake a thing of this kind they do it well.

The Canadian General Electric Co. had what the boys
called a very “nifty” idea in the form of a nickel-plated
model of a C. G. E. motor to be used as a paper-weight. It
was much appreciated by members as a souvenir,

Among the many attractive points in Montreal during the
convention, that of John Murphy & Co.’s store, where
John Forman made an exhibit of the Upton Midget Enclosed
Arc Lamps, held the attention of the delegates probably
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as much as anything they had scen. This shop has
lately had instalted a large number of these lamps, having dis-
carded their old style of arc lighting, and in some places done
away with the Auer Incandescent Gas Light, and arranged to
have the whole establishment lit with the Upton Midget
Fnclosed Arc Lamp. After a very careful test of the various
lamps of different manufacture in the market, they concluded
what the Upton was by far the most economical system of light.
ing to be had. This store, which is situated on St. Catharine
street, (Montreal's principal thoroughfare), has fitted in the
fourteen large windows fourteen of the Upton lamps, cach
arranged with a special bell mouthed shade, and though these
lamps are taking but 4% amperes on 100-volt circuit, the illum-
ination far surpasses some of the window lighting on the
«ame street where ten and fifteen incandescent lamps are used
in handsome reflectors on 52 volt circuit, where cach lamp
would be drawing t ampere. In the case of the incandescent,
13 lamps would be drawing 15 amnperes of current and giving
290 candle-power, while with one-third of the amount of cur-
rent on the Upton Midget, the latter were giving 800 candle
power, or practically three times as much. Not the least im-
portant point in this installation was the fact that the lamps
which were ordered from John Forman, 644 Craig street, Mont-
real. on Wednesday the 22nd, were ordered on from the States,
while handsome fixtures were being manufactured in Montreal
for the installation. and the whole was n satisfactory working
condition on Mounday the 27th,

LAUNCH OF THE TORONTO.

Ervery circumstance favored the ceremony of launchung the
new Richelien & Ontario Navigation Co.'s steamer “Toronto,”
which took place from the shipyards of the Bertram Engine
Works Co., on the afternoon of June 21st. A clear, bright day,
with a westerly breeze, brought out dozens of sailing craft and
row boats, as well as some steam yachts, to view the first
foating of the finest steamer cver built 1n Toronto. The decks
of the steamer “ White Star ™ were crowded with citizens who
had come at the invitation of the Bertram Co., to view the
Launching, and about fous o'clock the steamer lay to at the
inner end of the Eastern Gap, opposite the shipyard where the
new vessel stood braced up from ‘stem to stern as if conscious
of the impenling cvent and cager to wakc the plunge. The
supports having been knocked away, Madame Forget. wife of
Senator Forget, president of the R. & O. Nav. Co., broke a
bettle of wine on the bows of the new boat, christening her
the " Toronto.” A. Angstrom, constructing engineer and
designer of the boat gave the command ™ let go,” and when the
last block was knoched away the handsome vessel. gay with
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fiags and streamers, slipped gracefully down the ways, dropped
into the water with a Jurch that sent the spray into the air in
a vast cloud, and then she bounded upward *“as a steed that
knows his rider.” shaking the water from her decks like a duck
and then settled with a buoyant air on her native clement. The
jarge crowd upon the docks and on the steamers and boats
sct up a cheer at the ncatness of the performance and the
pretty outlines of the boat, while the band on the “ White Star”
played * Britannia Rules the Waves.” The *“ White Star” then
drew off into the bay, where congratulatory specches were
dechivered, J. K. Osborne, one of the western directors of the

Richelieu Co., presiding. Among the speakers were Sir Oliver
Mowat, Senator Forget, Col. Henshaw, Mayor Shaw and Geo.
H. Bertram, M. P. C. F. Gildersleeve, the general manager
of the Richelicu Co.. was present at the function, The com-
pany was entertained at a champagne luncheon by Mr. Bertram.

The new steamer, which will probably be ready for *“sea ™
some time in Scptember, will cost $240,000 exclusive of [urniture
and fittings, or about $275,000 in all, is guaranteed to make an
average speed of 17 miles per hour on regular trips, but her
estimated power will give 20 miles per hour when pushed. The
following is a brief description of her:

The hull, constructed of open hearth steel, and of the fol-
lowing dimensions: Length over-all, 278 feet; length keel, 270
feet; beam, moulded. 36 feet; beam, over-guards, 62 feet; depth,
moulded, 15 fect. The engines are of the triple expansion,
inclined jet condensing type; cylinders, 28, 44 and 74 inches by
72 inch stroke. The feathering paddle wheels are 22 feet outside
diameter, and 10 feet 3 inch face of bucket. The air and fecd
pumps arc attached to and worked from main engine. The
boilers are four in number and are of the return tubular type.
11 feet diameter, and 11 feet 6 inches long over heads. FEach
boiler has two 4114 inch outside diameter Monsom suspension
furnaces The boilers are fitted with the Howden Hot Draft,
and arce designed for a working pressure of 176 pounds. Spacious
and clegant passenger accommodations are provided. one hun-
dred and forty staterooms, including four parlor rooms and
large Pullman sleeping cabin, furnish sleeping accommodation
for 430 passengers. The dining room. placed on the noper deck.
has a seating capacity for over a hundred persons. The interior
finish and decorations of the spacious halls and deck saloons.
are most claborately executed. the main and gallery saloons
being finished in Francis I. Renaissance style. with the dining
rooms in Louis XVI. The entrance hall is decorated in Neo
Gree, with modern Renaissance details, with the smoking
room in Oriental treatment. The refreshment and writing
rooms will he in Elizabdthan panelling of prima-vera. natural
wood finish. The main staircases are Honduras mahogany,
with wrought metal balustrades. in hammered leaf work, fin-
ished in antiaue bronze the main newels carryinge bronze figures
supporting electric torches. A 700-light clectric light plant.
with ornamental electroliers, in cabins furnishes light through-
out the steamer.

DOPR DRIVING.

The subject of rope driving has so far received little
or no attention at the hands of our Canadian engineering
iournals, in fact. we may safely say. that even in the United
States. this is a subjcct touched upon very sparingly by the
trade papers. and mechanical publications generally. We fancy
the reason of this is that rope driving is a branch of mechanies
not so generally taken up by the ordinary run of cagincers
and machinists, but is as yet_more of a specialty, and has so
far only been advocated strongly or to any extent by onc
Canadian firm, the Dodge Company. of Toronto. We believe
that rope driving has a field of its own, and is not necessarily
a competitor of the belt manufacturers as has been supposcd.
We have called at the office of the Dodge Co. Toronto. and
have learned the particulars of a very interesting piece of
work recently completed at the works of the Globe File
Mig. Co.. Port Hope, Ont., by the Dedge Co.. Toronts. In
this instance the power of three 40" Leffel water wheels, under
a 12" lead. had been transmitted to the line shafts in shops. by
means of bevel gears and crown wheels, on ends of upright
shafts from water wheels—power taken from each wheel being
about 40 h.p. In one case there werc used a pair of bevel
gears to carry the power of one of the wheels to a shaft at
right angles to the others. In all threc upright shafts there
was a continual trouble in keeping them in line, owing to the
great strain  on their upper end. also in the case of the
gearad shaft at right angles, there was a continual jam either
against the boxcs, or the pinion on crown gears, thus con-
suming too large a percentage of the power. The crown whecl
on No. 1 shaft had to be re-toothed as often as every two
wecks, on No. 3 shaft every three months, and on No. 2 shaft
two or three times a year, so that on the whole the power was
unsteady, and much time was lost in re-toothing wheels and
keeping them in proper alignment. Tn addition to, this the
noisc from the gears was deafening, and the dirt from oil
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dropping, ctc., created a nuisance. With a view of a remedy
" the Globe File Co thercfore consulted the Dodge Co., and
after the latter company’s engiucer had made a thorough in-
spection of the plant, a plan was devised to dispose of all the
gears, and to transmit the power of the three wheels to the
diffcrent line shafts by a system of rope transmission. The
Dodge Co’s men made the change and started up under the
new rig without a hitch,

As to how the change has suited the Globe Fife Co., the
Dodge Co. has shown us a copy of a letter recently received
by them from F. Outram, the manager, he says: “As regards
the three rope drivers you put in for us, they are working to
our entire satisfaction. We know we are saving considerable
power, besides doing away with the noise and rattle and
wearing out of wood and iron gears—and it is cver so much
cleaner. We would not change back for five times what the
change cost us.”

Yours truly,
Globe File Mfg. Co.

This letter goes to show that there are many instances to
which the rope drive is particularly suited.

There are two systems of rope driving, i.c., what is known
as the “American” or single continuous rope with an auto-
matic take up or tightener, and the “English” system, which
is a series of independent ropes. The former is the system
advocated by the Dodge Co. We understand that some of our
largest plants in Canada are run altogether by ropes, and
they are found to be economical. The E. B. Eddy Co..
of Hull, Qucbec, is a great believer in the rope drive, and
has several thousand horse power in daily use, installed by
this company. )

For Tue CANADIAN ENGINEER.
FUTURE OF MECHANICAL TRACTION.

As to the future of the autocar industry, space docs not
permit of more than the bnefest summary. The problem of
transportation is the largest and most pressing in Canada to-
day, whether we view the matter from the standpoint of con-
venience. speed, good roads or expenditure, the autocar looms
up as a most important factor in the problem. Let us sum-
marize a few facts,

The average cost of transport to-day of goods between
Liverpool and Manchester, a distance of 35 miles, is over
$2.25 per ton, the quantities to be conveyed being at least
15,000 tons per week. Thete are railways and there is the
new and magnificent canal, and yet shippers demand a better
and cheaper means of transport; for it must be remembered
that although the rates must be high on account of the
cnormous capital account, both by water and rai], the carrying
is not terminal, and three or four trans-shipments are mvolved
in every bale of goods. By a light railway system, which
would be inexpensive, compared with the ordinary railway
and canal, motor wagons might utilize rails for the greater
distance and run off the rail on to ordinary joads at the ter-
mini, the goods thus being handled only at cach end when
being luaded and unloaded, and a large item 1n the cost there-
by saved. With all that can be done by railways or tramways,
there are millions of tons of passengers and goods to be pro-
vided for between railway stations and destinations, Worby
Beaumont, president of the Society of Engincers, points out
that “it is not gencrally known that to-day it costs more to
send a ton of goods by rail between some places in this
courstry (England), than it cost formerly to send it by horse
on the common roads. . . . The cost of haulage by rail is
very small, but the terminal cost and cost of railway establish-
nients, as vast machines, are so heavy, that the cheapness of
railway transit disappears.” He also points out that the
British post office finds it cheaper to send its parcels by road
than to pay the rates demanded by the railway companies for
that traficc. When the comparatively small cost of autocar
and motor wagon cquipmernt for passenger and freight pur-
poses is compared with the immense initial cost of mailways,
ordinary tramways, and canals, it will be scen that just as
surcly as the horse-cars have given place to the trolley, so
surely must the heavy and expensive cars and rails, with the
cnormous funds rcquired for maintenance, interest charges,
ctc., give way o the lighter, cheaper, and casily adaptable
system of autocars.

In large cities, such as London, the question of space
is another important factor. As Mr. Reaumont points out,
there is such a deasity of traflic in London that nothing but
the short distance passenger accommiodation must be allcwed
in the streets, either by tramcar or oronibus, *“As carly as
possible,” he says, “the motor cabs and ommnibuses must dis-
place horses so as to save the space t.~w occupied by them,
and avoid the pounding to pizces of i ¢ wood, asphalt and
other of the best pavements with the 3oo-weight hammers of
iron-shod horses' feet.” He reckons that 2 least one-third of
the space now occupicd by the horses can be saved by the
cmployment of motor vechicles. Some idea can be gathered
of the pressure on London streets when it is remembered that
every 24 hours

. Persons. Vehicles.
Blackfriars Bridge discharges 69,833 and 8,287
London Bridge discharges 107,421 and 14,367

Then the cost of horses is in itself a very large item. Mr.
Beaumont gives a calculation in which he shows that in Great
Britain there are at present about 1,200,000 draught horses
cmployed; but assuming that only 500,000 are at work, taking
only the cost of keeping these horses, and saying nothing of
the destruction to roads, the improvements in the roads which
he recommends would result in a saving of £30 per year per
horse, or a total of £5,100,000, which capitalized at three per
cent, represents £170,000,000 sterling. He argues, “There is
no doubt that such a sum might profitably be invested in the
roads of Great Britain if we consider the advantages to be
derived from mechanical traction.”

The solution of the question of transport between towns
does not necessarily lic in the direction of street railways or
tramways, which Mr. Becaumont emphatically pronounces,
“metallic admissions by engineers to the public of the badness
of the ordinary roads.” He adds that in the future of good
roads, “Tram-rails in our streets will be considered nuisances
not to be tolerated;” and “the days of toleration only wait for
those mcchanical road vehicles to prove plentiful as well as
successful.”

‘There is no reason, indeed, why the motor wagon enthusi-
asts should not carry their war into Africa, if they can only
get engines with sufficient power; for the power directly
applied to the driving wheels of autocars, and the immense
tractive power of good roads, as compared with rails, put rail-
cars at a disadvantage, when it comes to the cost-of equip-
ment and running. With 6,000 h.p. developed at the power
house of a strect railway company, the cars can only get what
tractive effort the wheels will give them on the line. This is
the weak link in the chain. In the case of a snow driit, for
example, a motor car with spiked wheels would be able to
overcome the obstacle better than the strongest street car
plough. With the car$ coupled up as they are to-day, the
front car is never doing satisfactory work, because it is in-
sulated by the snow, and therefore not getting power. Every
few feet it has to be drawn out by the other cars. In the case
of niotor cars on the roads, they couid not be insulated.and a
set of three autocars, if hitched together, conld be made to
develop a total of 60 horse-power steadily applied, with a trac-
tive pull of three tons. )

Another element in the discussion of mechanical traction
is that of danger to life and limb. In Britain the newspapers
make “scare-heads” over cvery item in reference to accidents
to motor carriages and their occupants, but never use the
“deadly parallel” in showing the relative danger of motors
and horses. In England and France there have been three
deaths in connection with motor vehicles—all caused by reck-
lessness and carclessness. The foilowing record of accidents
and deaths from horses in the vicinity of Toronto alone during
two months is far more appalling: .

Killed:—April gth, Wm, J. Fenton, dentist, Toronto, horse
frigltened by watering-cart; 16th, Chas. Ralston, farmer,
Walkerton, horse frightened by bicycle; 17th, Edward Lee,
farmer, London; 1gth, Isaac Ferris, St. Mary's, horsc fright-
ened by train; 23rd, Thos. Robinson, Omemee. May 1st,
Joseph Bailey, farmer, Walkerton; 8th, Dalton McCarthy,
M.P., Toronto, horse frightened by sound of church organ;
25th, Anthony Hurley, farmer, Eastwood, horses frightened by’
railway train, 7otal number killed in two mjonths—8. In-
jured:—April 434, son of David Ilastings, Blenheim, badly in-
jured; 16th, son of Chas. Ralston injured (father killed as

-~
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above); May 1st, London omnibus party, several ladies hurt;
same  date son of Joscph Bailey injured (father killed as
above), Total number injured, 7.

A closing word as to the present position of the industry.

In France, the home of the autocar (or automobile, as it is
called Ly the French), the industry is going forward rapidly.
‘The principal makers, of whom there are oaly about four who
stand out beyond the general trade, are overcrowded with
orders, and some firms are refusing them, Panhard & Levas-
sor, in a recent fortnight, booked $150,000 worth of orders.
In Britain, while we write, the trials of mechanical vebicles
for heavy traflic are taking place, and the War and Post Office
departments are watching them with interest.  The industry
is slowly cmerging from the disastrous stock-jobbing which
characterized its carly days, aud is getting on a business {oot-
ing. The successful journcy of Mr, Sturmey, editor of The
Autocar, from John O’Groat’s to Land’s End, has helped to
popularize the awtocar, as showing what it is capable of. In
the United States, the movement is slower than anywhere
else, largely, we presume on accouut of the bad roads. Col.
Pope has been bravely spending money in experiments with
clectricity, but the Pope clectrical carriage has not yet been
brought into general use The Duryea carriage, which won
the Chicago Times-Herald race, and the $3,000 Cosmopolitan
priza at New York, does not scem to have recovered from the
dazing effects of success, for we hear and see little of it now,
though it is being manufactured in Springficld, Mass. The
Winton, of Cleveland, is being pushed with some cnergy, and
the inventor offers to put up $1,000 on a race from Chicago to
New York, but stipulates that competing carriages shall carry
only two passengers—which looks as though the Winton
lacked the cssential element of power, as do the other Ameri-
can motors.

The most important recent event is the heavy autocar
trials at Liverpool, May 24th—28th, of which we give a sum-
mary. As a result, Messrs. Thornycroft are pushing the
crection of an extensive factory for awmocar manufacturing, at
Basmgstroke, while the Liquid Fuel Engineering Co. is
selecting extensive premises in the Midlands for works for 500
or 6oo hands, who will be employed solely in constructing
Lifu” cars.

HEAVY CLASS (FIVE TONS MINIMUM)—ONL ENTRY.

1 Thornycroft Lorry.—Stecam Carriage and Wagon Co,
Ltd, Chiswick., 6 wheels, Load carried by rear pair of
wheels on platform resting on turn-table fixed over the rear
wheels of the front portion of the vehicle, allowing motion in
two places, so that wheel base could accommodate auself to road
inequalitics. Speed 5 miles an hour. Avalable floor space,
110 sq. ft. Tare (English) 3 tons 19% cwt. (light); with fuel
and water, in running order, 4 tons 5 cwt. Underframe and
wheels of steel; roller bearings. Heating surface of water
aube boiler, 65 sq. it. Grate area, 2%4 sq. ft.  Test pressure
350 lbs. per sq. in.  Fuel, steam—coal or coke. Engine hori-
zontal compound with cylinders 4 and 7 in. by 5 in. Con-
denser of small  copper tubes brazed together on roof of
driver’s cab silences exhaust, and blow-off from safety valve.
Gearing has two speeds, engine making 9 or 12 revolutions to
one of driving wheel.. Powerful screw-down hand brake fitted
to tires of driving whecls, and independent steam brake with
pressure of 2% tons icts on wheels of trailing body.

LIGHT CLASS (TWO TONS MINIMUM)—THREE ENTRIES.

1. Thornycroft Car.—Tare, 2 tons 19 cwt. light, in running
order, with fuel and water, 3 tons, 4% cwt. Speed 6 to 8 miles
per hour.  Boiler, engine and mechanical details same as
above, but gearing gives ratio of 8 to 1 from engine to driving
whecls.

2. Leyland Van—Lancashire Steam Motor Co. Platform
arca ;8 sq. ft. Boiler, firc-tube type, with 110 sq. ft. heating
surface.  Weight, per sq. ft. of surface, is 6 lbs. Working
pressure 200 Ibs., tested to 450 hydraunlically.  Steam, which
can be raised to working pressure in 18 minutes, is generated
by liquid fuel, supply regulated by pressurc on boiler, making
firing automatic. Condensers on roof of cab make it unncces-
sary to carry any great quantity of water. In full work burns
134 gals. of oil per hour, costing 3%4d. per gal. Inside of boiler
can be lifted out for cleaning without removing any stecam
fittings.

3 Lifu Lorry.—Liquid Fuecl Engincering Co., Cowes.
16 ft. 2 in. long, 6 ft. 6 in. wide over hubs. Wheels have

pronzc hubs, fitted with large reservoirs for Iubrication. Steer-
ing by a handle conuccted to pivoted axles, Engine com-
pound reversible, runs at 600 revolutions for speed of 8 miles
per hour, geared down from 8 to 1. Water-tube boiler, 8o
sq. ft. heating surface, capable of making suflicient stcam to
supply an cngine indicating 35 h.p., and will easily indicate
25 h.p. without forcing. Boiler tested to 500 Ibs. hyd. pressure,
..1nd safety valve set for working pressure of 250 Ibs. per sq.
in. Supply of oil to patent Lifu burner is automatically regu-
lated by steam pressure in boiler, and set to case the fire down
at 225 lbs. pressure. Regulation of speed by means of h.p.
cylinder valve, but when extra pewer required, high pressure
steam i§ let intd the h.p. cylinder. Brakes by reversing, also
by foot brake, by steel bands around large gears fastencd to
rear wheels. Sand boxes are provided for greasy roads, a 4
worked {rom driver's seat. Two oil tanks of 20 gals. each.
Two water tanks, one of 60 gals.,, under driver's seat, one of
75 gals. under platform, are filled by steam injector. Weight
of vehicle, without fuel or water, 3844 cwt.; with full supply,
54 cwt.; speed, 8 miles per hour on fair roads when fully
loaded, and can climb grades 1 in 10 at 4 miles per hour.

The cars were loaded up with bags of gravel, and in addi-
tion to the “crew” were two ‘“official observers” on cach car,
while another set of “observers” were placed in charge of the
depot.  The judges were: Sir David Salmons, Boverton Red-
woud, F.R.S.E.; Prof. H. E. Hele-Shaw, LL.D., M.I.CE.;
S. B. Cottrell, M.I.C.E, and Henry H. West, M..C.E. The
competition lasted two days, covering two routes of 40 miles
cach. Several petroleum-driven smaller vehicles, and a steam
wagonette, occupied by interested spectators, accompanied the
competitors. The Autocar, to which we are indebted for par-
ticulars, says: “The Thornycroft five-tonner led off at a trot,
with the Lifu bringing up the rear and dashing away in fine
style after the rest, its funnel swaying about. N

One incident of the first day's run was the bursting of a
tube in the boiler of the Thornycroft 2Y4-ton van.  This
occurred when about half the journcy had been made, and
was undoubtedly duc to the tube getting stopped up; a fact
probably to be attributed to oil getting mixed with the feed
water. The van was going so well, running easily and lightly
with its load, and performed so favorably in other respects
that it is much to be regretted this mishap should have
occurred. The Leyland lorry loss two tires; the Thornycroft
six-whecler was delayed half an hour by getting a  wheel
stuck. The arrivals at Liverpool were as follows: Lify, 5 p.m.;
Thornycroft, two-tonner, 8 p.m. The Leyland ran after get-
ting its tires put right, but had one whecl go to picces entirely.
and could not get home. Engineering, the well-knowa Lon-
don technical journal, says of the end of the first day’s trial
“The Thosnycroft 5-ton load van got in very late indecd,
owing to the tire coming off. This was most unfortunate, as
the journey was very nearly completed, and the wagon had
gone excecdingly well during the day.”

The second day’s trial resulted in the following order:
Liiu, Thornycroft two-tonner, Leyland. The third day the
Jcyland did not start on account of damaged wheel. The
large Thornycroft kept on slow epeed all day, and came in
about 11 p.m. The fan of the small Thornycroit got out of
order near the finish, but she raced home under forced draught.
'I:he Lifu had been injured the previous day by a steam car-
riage running into her, but she pushed through and finished
the day's work at 4.30 p.m. On the fourth and last day, the
‘Thornycroft six-wheeler made the run without accident and
finished at ‘11 p.m.; the Leyland came through in good time,
as did the smaller Thornycroft. The Lifu stopped twice to
take water, and rcached home by 3.30 p-m.

WHY THEY SAW NOTHING.

The report of the Canadian Government expedition to
Hudson Bay last ycar has now been published. As was antici-
pated by those who knew somewhat of the circumstances under
which the “Diana” was sent on her mission, the report is as
little favorable to the Hudson Bay route as is possible without
expressing too conspicuous an animus, It was currently re-
ported in Canada a few years back that the Dominion Govern-
ment would not take steps to develop the short northern route
until the Canadian Pacific had got a fair start. The C.P.R.
has not only got on its legs now—it is pretty well dominating
the country, and does not mean to have any opposition if it
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can help it; and it has particularly set its face against the
IHHudson Bay route, It was very unfortunate, therefore, that
the secretary to the expedition should have been a son of the
sccretary of the Canadian Pacific Railway, and that before
starting on the cxpedition he should have had an “interview"”
with the president of the Canadian Pacific. It was even more
unfortunate that Captain Wakcham—admirable sailor though
he doubtless is—should have been chosent to command the
expedition, as he was notoriously inexperienced in ice navi-
gation, and, on his own confession in the report, this inexperi-
ence led him into difficultics which hindered his test passage
through the strait.—From the London Saturday Review.

THE MASTER DLUMBERS' CONVENTION.

»

'

The convention headquarters was at the Hotel Victoria,
Quebee. It opened June 29th, and at 10 o'clock a privawe
mecting of the Executive Comnmuttee was held, composed of the
following: Jos. Wright, Loronto, president; W. Smuth, Lon-
don, vice-president; W. M. Briggs, Montreal, treas.; W.
Mansell, Toronto, financiai1 and recording sectetary; J. 8. Fitz-
simmons, Ontario; A. Picard, Quebec; 1. Campbell, New
Brunswick; G. A. Perrie, Nova Scotia; T. Stevenson, Mam-
toba, and Jos. Lamarche, Montreal. In the afternoon at 2.13
a general meeting of the convention took place, and at §
o clock the business meeting was continued. On  Thursday
morning all the members attending the convention were
photographed in a group, and other business mecetings con-
tinued till the evening, when a banquet was held at the Vic-
toria, to which the leading civic authorities and archutects of
the city were invited. Friday morning a drive around the ety
and different points of interest was indulged in, and a reception
tendered the delegates in the City Hall by .His Worship, the
Mayor of Quebec. On Friday an excursion avas made to the
shrine of Ste. Anne de Beaupre over the line of the Q. M. &
C. R. R. and on returning a stop was made at Montmorency to
allow the excursionists to see the Falls. The election of national
officers resulted as follows: President, W. -Smith, London;
vice-pres., J. W. Harris, Montreal; trcas,, T. Meredith, Toronto;
sec., W. Mansell, Toronto; executive committee, A. Fiddes,
Toronto; Jos. Lamarche, Montreal; Thos. Campbell, St. john,
N.B.; M. Day, Halifax. Provincial vice-presidents, John
Highman, Ottawa, for Ontario; E. Lesperance, Montreal, for
Quebec; J. Doody, St. John, for New Brunswick; G. A. Perrie,
Halifax, for Nova Scotia; W. Stephenson, Winnipeg, for Mani-
toba; M. J. Barr, Vancouver, for British Columbia.

3

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

At the annual meeting of Kingston branch, No. 10,
C.A.S.E., last month, the following oflicers were elected for
the current year: President, C. Asselstine; vice-president, R.
Bajies; secretary, J. L. Orr; treasurer, C. Selby; doorkeeper,
S. Donnelly; conductor, G. Barrance; trustees, F. Simmouns,
C. Blomly. .

Montreal, No. 1, CA.S.E, held its annual meeting on
the last Monday in May, when the following officers were
clected: President, Geo. Hunt; vice-president, Wm. Ware;
second vice-president, J. G. Robertson; recording sccretary, H.
Wilson; financial sccretary, H. Nuttall; corresponding secre-
tary, P. McNaughton; treasurer, Thos. Ryan; doorkeeper,
John Huntingdon; conductor, Thos. Naiden; trustees, John
J. York, John Huutingdon, Q. E. Granberg; delegates to con-
vention, Messts. Huntingdon and Ryan.

The Canadian Association of Stationary Engincers’ Unity,
No. 5, London, Ont., elected the following officers at the
annual meeting: Duncan McKinley, president; W. Blythe,
vice-president; G. B. Risler, treasturer; W. Allen, cor. sec.;
W. Meaden, rec. sec.; James Harding, conductor; Henry
Geldart, guard. The installation of officers was carried out in
a very cfficieat manner by the past president, J. D. Campbeil. -

The following arc the new officers of Torento, «o. 1,
C.A.S.E.: President, C. Moscley; vice-president, H. E. Terry;
rec. sec., J. W. Marr, Davisville, Ont.; financial sec, A. Slute;
treas., S. Thompson; conductor, W. Clark; doorkecper, J.
Long; trustces, J. Huggett, W. Webb, J. Fox. The officers
were installed by past president Jno. Fox.

The annual convention of the Canadian Association of
Stationary Engineers will be held this year in Hamilton, Ont,,

beginning on Aug. 8th, A most instructive and entertaining
programme is being prepared, and the delegates will certainly
enjoy a visit to so important a manufacturing centre as Ham-
ilton,

PATENTS 70 CANADIANS.

Fetherstonhaugh & Co., Patent Solicitors, of Toronto and
Montreal, furnish us with the following list of patents, rclating
to machinery or engineering, granted to Canadians in the
following countries. Any further information may be readily
obtained from them dircct.

Canadian Patents.—Amalgamators, M. Cross; wire fence
machine, A. H. Cook; apparatus for amalgamating and con-
cerntrating precious metals, H. H. Earns; apparatus for the pro-
duction and storage of acetylene gas, R. F. Carter; water
heater , R. Rushton; hay presses, R. McLoad; swing and shde
furm gates, J. Pratt; shaft attachments, N. Green, automatic
running board and guard rail combined, on the top of freight
cars, J. Carmichael; seed drill disc shoes, N. Stephenson;
cradles, C. Gay; straw cutters, A. Johnston; drain ditching
plough devices, W. Hawker; valves, C. H. Volmauan, liquid
fuel burncrs, C. M. Cookson; machine for weaving wire fence,
J. Roch; section valve for automatic fire sprinklers, E. J.
Phillip; fire escape, J. McNeil; earth boring augers, Z.
Leroux; tension for the binding mechanism of harvester
binders, T. H. King; brakes, A. Desbains,

American Patents.—Mctor,  T. A. Brennan; grappling-
hook, T. David; sheet-metal vehicle-wheel tire, J. Jamteson;
brake, A. Desbains; thawing apparatus, R. B. Ormiston;
pulley, H. S. Pell; clectromagnetic-switch railway, A. Norman;
vessel and sail and rigging therefor, C. Twining.

WATERPROOF STONEWORK.

What was at first considered a doubtful experimem, viz,
the use of coal tar as a means of rendering masonry impervious
to water, esoecially in positions exposed to direct contact witn
the latter, has proved a practically valuable resort, says Pav-
ing and Municipal Engineering. Used as a coating for
masonry, built up of very porous stone, tar renders it quite
impervious even at a depth of some fifty feet of water, and,
according to the opinion of those whose experience has been
extensive with it, the article should be utilized in all public
buildings, particularly those designed for the preservation of
works of art, the dissolving action of water, even upon mortar
of superior quality, being well known, and also the unfavor-

‘able effect of the exudation of water charged with lime salts

from the mortar. Two different methods of using the tar are
named, viz,, in a boiling state in one or several layers, this
being suitable for surfaces exposed to the air, or it may be
made to flame up before using, this being appropriate to
surfaces which have to be covered up. It is stated that when
boiling coal tar is employed in three coats on masonry, the
result is a black and very brilliant varnish, which perfectly
resists the action of frost, water and sun, being likewise abso-
lutcly impervious; and the tendency of the black coating to
absorb heat may be overcome by white-dusting the whole be-
fore the tar is quite dry.

ELECTRIC POWER AT SAULT STE. MARIE,

Great things are to be accomplished at the two “Soos,”
according to F. H. Clergue, president of the Lake Superior
Power Company, at Sault Ste. Maric, Ont. Two hundred
delegates of the North-West Electrical Convention visited the
two towns a short time ago, and Mr. Clergue, addressing the
delegates, said: “The Lake Superior Power Company have
added to their present investment, the ‘Power Canal at Sault
Ste. Marie, Ont., by the purcliase of the rights of, the abandoned
power canal on the Amcrican side of the rapids, and have
added to the property thus dcduired large tracts of land in
addition, sufficient to. permit of the construction of a hydraulic
canal of about. 50,000 horse-power. The plans for the construc-
tion of this canal have been completed, the specifications have
beén issued to contractors, and July 1st the tenders will be -
opéned’ and the. contracts awarded. The constractions pro-
vi'dcq,for, in the specifications consist.of a hydraulic canal 22
fect in depth and 250 feet in width, terminating in a power
station constructed of stone, and extending for a distance of
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1,200 feet along the water fromt.  This will be the largest
hydraulic plant yet constructed, and will contain 8o clectrical
dynamos, of 300 nhorse-power cach, L'he cost of this develop-
ment will exceed $3,000,000, without including the cost of the
nulls and tactortes, which will utilize tne power thus created.
One-hall ot the entire pewer generated by the canal has been
«old to the Umon Cactnde Company for a period of 25 years,
and the remainder of the power will be devoted to metallur-
gical uses. ‘I'ne contracts call for the completion of all this
work within three years from July 1st, and at its cumpletion
it 1s the intention of tne Power Company to coutinue their
operations by large additions to their works on the Canadian
side.”

Mr. Clergre explained that it was not the intention to
begin the conutruction of a second wate* power canal on the
Canadian side of the river until the end of the work on the
American side of the river was completed, which would be
about three years. The new power canal on the Canadian side
would have three times the capacity of the present canal, and
it would cost about $500,000. The reduction works, which
would be constructed at the Canadian Soo, immediately after-
ward, would not cost less than $1,000,000 more. After the
canal and works were completed, the reduction works would
give permanent employment to nearly 1,000 men, most of
whom would be skilled workmen,

THE HORTON DRILL CHUCK,

As shown by the engraving, this chuck is simple in con-
struction and very strong 2nd durable in all its parts. The
body is composed of one picce of metal and the entire chuck
of four picces. Chucks in %" and 13" sizes are made of steel,
and in the larger sizes the working parts are of steel, the jaws
are so constructed that there is no danger of breaking or
crimping the drill by gripping as in many dnll chucks. The
right and left hand screw, which drives the jaws, is set decp

Tur okt Dric. Cluck

into the latter so that an end thrust with jaws is obtained and
consequently a stronger grip with no danger of breaking
the screw. The jaws are cylindrical and the power of the
screw, being applied more direct, there is no binding or cant-
ing of the jaw when taking a short bite, as is the case with
the 2 jaw chucks made with the old-fashioned, angular jaw
set in a rectangular slotted body. This chuck is made in six
sizes, as follows: %", 4", 34", 1", 114", 2. The 1%” and
2” sizes are attached to the spindle of the machine by means
of a face-plate and screws, the same as an ordinary lathe
chuck. These chucks may be had from the Aikenhead Hard-
ware Co., 6 Adeclaide St. East, Toronto.

*  TIDAL MOTORS.

FEditor CANADIAN ENGINEER :

Sir,—An article under the heading “The old Tide Mills
of Brooklyn,” at page 371, of June 11th No. of the Scientific
American for 1898, leads me to wonder how engineers are and
have been striving after some ingenious automatic float
arrangement for utilizing the force stored up in and to be had
from the daily rise of tides in Canada and other parts of the
world, when it would seem to be so much more simple to

follow the practice of by-gone ages, by damming up the water
as the Hollanders of yore di-l at Brooklyn. And if the prac-
tice paid there, where the tides, 1 Lelieve, rise but a few fect,
how much more prolific would ihey not be along the St.
Lawresce below Three Rivers, where, as -at Quebec, the neaps
are 14 feet, and the springs as much as 22 or more; or again,
in the Bay of Fundy, N.S., where the rise varies from 30 to
Go fcet,

To get suflicient power from a Hoat, it must evidently be
of very large size, and therefore, the larger the more expen-
sive; the price increasing as the arca or square of its dimen-
sions—while it the barring of a creck or ravine or mouth of
a tidal river, the cost would be enhanced only it the ratio of
the length of dam, the area of water enclosed increasing in
atmost any ratio. It would thercfore scem that the simplest
and most economical mode of utilizing the risc of the tide
would be to proceed as in the impounding of water for an
aqueduct; cstablishing al! along the face of the dam a scries
of automatic gates. opening to the rising water and closing at
¢bb; when side issues from such a body and bearing only a
relatively small proportion to the bulk of water held up, could
be utilized cither through turbines or undersbot wheels for
a vancty of purposes.

Cuas. BaiLrarce, C.E.

It isnow about three years since the Syracuse Smelting Works
first introduced their Syracuse babbitt metnl into Canada. It has
since been giving great satisfaction, sothat they have been constantly
asked by numbers of their large customers to start works in Canada.
They have at last done so, and have established works on the corner
of St. Thomas and William sts, opposite the street railway power-
house, Montreal. With the two furnaces set'up they are able to turn
out four tons of babbitt metal per day. Finding that they cannot fill
their orders on sterco, electro and linotype metal as well as solder they
are now preparing to buildione more furnace for making babbitt metal
and one for solder and other metals. They have laid in a large stock
of raw material, such as pig tin, pig lead, antimony, ingot copper,
ingot brass, as woll as scrap copper, scrap brass, aluminium and
numerous other metals, so as to be able to supply all customers with
everything in the line of metal that they may require. The business
will continue to increase on account of the quality and price of the
metals supplied by this company.

THE AMERICAN STOKER CONPANY.

We have been requested by the American Stoker Co. to
publish the following letter:
Montreal, Junc 29, 18¢8.

The General Engineering Company of Ountario, Limited,
80 Canada Life Building,
Toronto, Ont.

Dear Sirs:—The American Stoker Company, having an
officr: at room 54, Street Railway Chambers, Montreal, have
submutted to us your circular letter, dated 26th of May, 1898,
in which it is stated that the American Stoker now being in-
troduced into Canada by the American’ Stoker Company, is an
infringement on certain alleged Canadian patents owned by
you, and that as soon as the American stoker js installed in
Canada, your solicitors have been instructed to take proceed-
ings in the Exchequer Court of Canada against the user as
well as against the manufacturer and importer, and warning
the public against the use of the American stoker. We are
instructed by the American Stoker Company to inform you
that the stokers manufactured by our clients are protected by
Canadian patents and are not an iniringement of any patents
legally held by your company.

We are also instructed to inform you that the American
stoker company have sold and dclivered five stokers to the
Dominion Cotton Mills Company, and are about making deliv-
ery of stokers to other purchasers in Canada, and are prepared
to defend any action for infringement or damages which may be
brought by your ccizpany in virtue of such sales for the use
which may be made by the purchasers of these stokers, and we
are authculized to accept service of any Jegal proceedings which
you may bring against the American Stoker Company.

We have further to inform you that in the event of your
Company not making good your threats contained in your

ih\
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circular letter within fourteen days from this date, which are
calculated to deter prospective users of the stokers from pur-
chasing from our clients, we are instructed by the American
Stoker Company to institute legal proceedings against you
for damages, and for an injunction to restrain you from threat-
cning legal proceedings on the ground of alleged infringement
of patents. All other rights are reserved.
Your obedient servants,
MacmasTirr & MACLENNAN.

FIRES OF THE MONTH,

June 1st—The Union Abattoir Co.’s buildings. St. Henri,
Montreal; loss about $150,000.—June 4th—Dixon & Gibbon's
spice mill, Winnipeg; machinery destroyed.——June 4th—D.
LaLiberte's foundry and machine shop, St. John's, Que.; loss
about $3.000.——Junc sth—S. R. Foster's pottery, Hamilton,
Ont.;: loss about $4,000; insurance, $2,700.——Junc sth—A.
Smith's stove mill, Fesserton, Ont., detroyed.——June roth.—
Jos. Bourque’s planing mill, Hull, Que.; loss about $8,000.
—June 13th—Acton, Ont., Tanning Co.’s premises damaged
to the extent of $500.——June 14th—John McCleary’s saw mill,
Rristol Ridge, Que.; total loss——Junc 14th—Burley & Galli-
gan’s foundry and machine shop. Rat Portage, Ont.; loss, $25.-
000.—June 15th—The Sherbrooke Yarn Mills and C. E. Shed-
rick’s, electrical instrument maker., Sherbrooke, Que; loss
partially covered by insurance. C. F. Shedrick’s business was
continued at once.——June 18th—R. Arnott's cheese box
factory, Peterborough, Ont.: destroyed: insurance, small.—
June 19th—Oxbow, N. W. T., Milling Co.’s flour mills; no in-
surance.—June 19th—R. Sloate’s saw mill, Tracey’'s Mills,
N. B.: loss. $8.000.——June 21st—The Coleman Lumber Co.'s
planing mill, Burlington. Ont.: loss about $r10,000——Junc
23rd—Buck’s Stove Works, Brantford. Ont.; pattern shop
destroyed——June 23rd—A. McDonald's saw mill, Peter-
horough, Ont.; insurance. $3.000.——June 2z4th—W. W.
Doherty’s saw mill. Camobelitown. N. B.; loss. $10.000: no
insurance.——June 26th—Clifton Hotel. Niagara Falls, Ont..
§60.000 —TJune 20—~—T. Ebbaec's planine mill, Acton. Ont.;
loss. ahout $700.——July 2nd—Court house and jail. St. Thomas.
Ont.: loss, $50.000—~—July 2nd—G. H. Harper & Co.'s flour
mill. near Dundas. Ont.: loss. about $20.000——July s5th—St.
Rernard’s convent, Antigonish, N. $.: loss, $235.000.

A POCKET VOLTMETER.

The Whitney Electrical Instrument Commnanv, Penacaok. N H.,
is manufacturing a line of nocket voltmeaters and milammeters for con-
tinous current. Thev are made in the form or a watch, as will be seen
from the accompanying illustration of the voltmeter,

This instrument has a range from zero tn five
volts, and was designed to meet a demand among
battery ucers for a law reading and convenient volt.
meter. The vprinciple nf construction is the same as
that of the Whitnev Companv’s standard portahle
voltmeters for direct current. apd the instrument
is built with the same care. It is accurately cali-
brated. and ¢hs scale is drawn in by hand. The
works ars mounted in a handsome silveroid case,
which will remain bricht indefinitelv, and is
about the same size as a gentleman’s watch.  With this pocket volt.
meter, the operator of an electric vehicle. or the enginecr of an
electric launch, can quickly determine which of his accumulators
are “dead™ and cut them out, thereby getting the full benefit of the
good cells.

*t= These instruments are being manufactured in Sherbrooke. Que.,
by C. E. Shedrick, whose catalogue also containsa large numbe- of
other interesting features.

STEAM VS. ELECTRICITY,

The report of James Milne, the expert employed by Toronto to
make a report on the cost of an clectric power supply for street light-
ing and commercial purposes has been made. Mr. Milne reports that
the data received from the users of both electric and steam power is
not to be absolutely relicd on for the purposes of careful calculations,
owing to the different bases upon which the various returns have been
prepared. The summary of the steam users shows a consumption of
16,802 horse.power, from which 10,000 may be deducted for the
Toronto Railway Compaany, Toronto Electric Light Company, Incan-
descent Light and Corporation plants, leaving 6,802 horss-power for

commercial purposes. Of this amount he says, ncarly 1,000 horse-
power could be supplied by electric power or gas as cheaply as at
present, but for tho remaining 5,800 horse-power it js useless trying to
persuade the manufacturers to change from their present methods.
becanse some profess themselves well satisfied with the steam plants
already installed ; some use refuse for fuel, some require steam for
heating, drying, etc., and others wish the source of their power to be
indepcndent. Mr. Milne also stated that in many businesses the cost
of power was a very inconsiderable part of the expense of production,
and the saving to be made by using electricity not sufficient to make
the change desirable.

Ratwes Y

Truro, N.S., has voted a bonus of $30,000 to the Midland Railway.
The C.P.R. authorities have increased wages all around about ten
per cent. to the trainmen in the Ottawa and Quedec division,

The Grand Trunk Railway has ordered ten hundred and fifty
double-deck stock cars from the Michigan Peninsular Car Company.

The city of Brantlord, Ont., is asking the G.T.R. to spend $7,000 *
in extending the bridge in connection with the proposed flood-
prevention works.

The C.P.R. is making a large addition to the rolling siock at the
Perth, Oat, workshops. There are 250 flat cars, 200 box cars, and so
coal cars now in the course of construction there for use generally over
the -oad.

The surveys have been completed on the Nelson and Bedlington
Railway, which will give West Kootenay's mining centre of Nelson,
B.C, direct communication with the United States, via Bedlington, a
point near the Idaho boundary of British Columbia.

There are four parties in the field working the surveys for the new
C.P.R. line north from Toronto. H. D.Lumsden is chief engineer,
and the chiefs of the parties are Messrs. Brunel, Mitchell, Morris and
C. B. Smith, whose districts are respectively French River to Sudbury,
French River to Parry Sound, Parry Sound to Severn River, and
Severn River to Kleinburg.

The C.P.R. is willing to spend $75.c00 on yards and shops wt
Calgary, N.W.T., but object t& the conditions which the council
sought to attach to the $25,000 bonus. The conditions suggested by
the council included the inspection of the company's time sheets and
a forfeit if the C.P.R. shops moved from Calgary before 25 years.

The Windsor station of the C.P.R. at Montreal is to be enlarged
by the addition, entailing the outlay of a quarter of a million dollars,
or possibly more. The extension will be west on Osborne street, and
will make the building twice its present size. It will be of the same
material and in the same style, and when finished will make one of the
most complete railway offices and depots on the continext.

It has been stated that the G.T.R. would shortly commence the
construction of a line from a point on the Northern to the Sault.
The line will run northwest, crossing the French River in the township
of Mowat, and striking the Sault branch of the C.P.R. at Massey. The
G.[.R. have running powers over portions of the road from Massey to
the Sault. A good deal of grading and rock cutting was done some
years ago on the line east of Massey. .

The Robson-Penticton Railway has been surveved to connect with
the C.& W. at Robson, thence up the Lower Arrov Lake to Dog
Creel:. up thissiream to McCrea Pass; thence down McCrea Creek
and Christine Lake to Cascade City; along Kettle River to Grand
Forks: up thenorth fork and Brown's Creek to Eholt Pass: down
Eholt Creek to Boundary Creek, and through Greenweod, Anaconda
and Boundary Falls to Midway. The route ic 100 miles long and is
filled with engineering problems.

The annual meeting of the Quebec Central Railway was held in
London, England, oo June 6th. It was reported that the gross earn-
ings for the year ending December 31 last, amounted to $457.643, being
an increase of $60,537 over those of the preceding year. The working
expenses amounted to $309,555, being an increase of $40,761. The
pet earnings were $148,088, being aa increase of $19,776, to which was
added interest on balances, etc.. $2,830, and there had been written off
some items amounting to $2.954, making the available net revenue
$147.964. After paying interest on the prior lien bonds, $85,166, there
remained a balance of $62,798, out of which a dividend of-one and,
one-half per cent. had been declared and paid on the income bonds,
leaving $13.450 to be carried forward. The percentage of the working
expenses was 67.64 per cent. as compared with 67.68 per cent. for the
previous year.



It has been proposed that the Central Ontario Railway, from
Picton to Corhill, be extended into the mining district.

The Alberta Railway and Coal Co of Lethbridge, N.\V.T,, has
ordered two more Munford Improved Boilers of 150 horse-power each
from the Robb Engincering Co., Amherst, N 8.

The St. Hyacinthe and Granby Railway proposes building a
bridge across the Yamaska and a passenger depot  The proprictors
have petitioned the St. Hyacinthe, Que, council for a grant of
$;5.000.

The engineers in charge, ! authier and O'Dwyer, have completed
the final location of the Great Northern Railway, between Shawenegan
and Montcalm, a distanccof 53 miles, which completes the gap between
the constructed sections of the railway,

Three hundred men have started woiek grading theright of way for
the proposed railway from Skaguay to the lakes. The work is being
done by the Pacific and Arctic K & N. Co., of West Virginia, which

is said to have secured the charter and holdings of the British Yukon

Company.

The track-laying on the Ottawa and Montreal road, the new
C 'R short line, has been completed.  All that now remains is to
make the connection with the Canada Atlantic Railway tracks and
complete the ballasting. Some 250 carloads are being deposited on the
line every day. The bridge across the Rideau is completed and is
being painted. Al the stations al ng the line are ready for occupation,

| lectric %&shes.

‘The town ol Thorold will borrow $7 ooo to extend the municip:ll
lighting plant

The Great Northwestern Telegraph Company has completed an
extension of their line into British Columbia.

The Little Salmon River Tetephone Company applies for an
eatension of its charter powers and it will then extend its lines.

12 1. Sifton has been appointed manager of the LElectrical Con-
struction Co., London, Ont., in place of S R Break, who has gone to
Arizona.

John R. Coffman, who for the past year has filled the position of
superintendent for the London Electrical Construction Co., has
returned to Detroit.

The Toronto Railway Company has placed an additicnal order
for ten C G E 1,000 two motor equipments with the Canadian General
Electric Company

The Montreal Street Railway Company has erected a new brick
blacksmith shop at Hochelaga, 75 by 58 feet . the building is also to be
uscd for the company's repairing work.

The town of Acton, Ont., is contemplating the installation of a
municipal einctric lighting plant  The estimates were supplied to the
council by Mr R J. Parke, consulting electrical engincer.

‘The Wm. Cane & Sons Mfg. Co., Ltd., of Newmarket, has placed
an order with the Canadian Geacral Llectric Company for a 1725
kilowatt four-pole lighting generator and marble switchboard.

Ladies 7an the street cars of Corrwall, Ont., on the 15th of June,
and a percentage of the carnings of the road on that day, which were
large, were given 1o the General Hospital and Hotel Dieu.

C. E£ Shedrick. manufacturer of clectrical measuring instruments,
Sherbrooke, Que, suflered considerable damage from smoke and
water when the Sherbrooke Yarn Mills were burnt down, June ssth,

R Prefontaine, Ste Agathe des Monts, Qac, has placed an order
with the Canadian General Electric Company for a unc thousand-light
single phase standaid ironclad armature type of alternating current
generator.

The town of Listoucl. Ont, is considering a by-law impowcering
the municipality to borrow $19.700 for watcrworks and clectric light.
ing  The plans and cstimates for the work were prepared by Joha
Galt, C.E . Toronto.

The Quebce clectric railways and the Quebee, Montmorency and
Charlevoix railways have been amalgamated and will have a working
capital of $3.000,c00. It is stated that the company will buy the
Montmorency Falis outright.

The Shiawenegan Water and Power Co., which has been incor.
porated to develope and utilize the water power at Shawenegan, Que.,
will not manafacture pulp at preseat, 1t has been decided, confining
itself to the preduction of power.  The incorporators of the company
are Pavid Russcll, Monireal. jJobn Joyce, Boston, William Strachan,
Montreal, and others Thos Pringle. Montreal, has the work of
development in hand.
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The Berlin, Oat,, Electric Light Co. has bought a 165-h p. boilar
from a London, Ont., firm.

The Hamilton Electric Light and Power Company, Ltd., has
placed an order with the Canadian General Electric Company for a
200-kilowatt 250-volt generator which they intend using on their power
circuit,

The flow of the river Credit was recently measured by parties
interested in clectrical development in Toronto. It is hardly probable
that the volume of water will be found sufficient to produce any very
considerable power.

During May the Galt, Preston and Hespeler Street Railway
handled 950 tons of freight, a slight increase over the corresponding
month of last year, and carried 18,000 passengers, an increase of about
500 over May, 1897. .

The first electric car traversed St. Thomas' streets june 1sth,
The electric street railway begun March 24 has been completed, and
was opened for public travel on the 16th. The road is six miles in
length and cost $80,000. The formal opening was held July sth

The Cornwall, Ont., Electric Street Railway Company, Lid., in
consequence of the increased demands on the freight service, has
ordered another freight locomotive and has placed an order with the
Canadian General Electric Company for the electrical equipment,
consisting of four C.G.E. 1,200 motors.

The Pembroke Navigation Company has placed an order with the
Canadian General Electric Company for equipping the steamer
** Victoria* with a complete electric lighting plant, which willincludea
six-kilowatt standard Edison type dynamu, a vertical automatic engine
and a search lamp of 4,000 candle power.

Judge McDougall has handed out judgment granting the motion
to quash the indictment preferred at the December Sessions, 1897,
agamnst the Toroato and Mimico Railway Company, charging the latter
with running their cars on Sunday, contrary to 6o Victoria, cap. 14
sec 95, and sec 138 of the Criminal Code. This allows the line to
run Sunday cars.

The Canadian Pacific ‘Railway, which has recently acquired the
smelter at Trail, B.C,, formerly operated by Aug. Heinze, has con-
cluded negotiations with the West Kootenay Power and Light Co. for
the supply of clectric current to operate the smelter, and have ordered
from the Canadian General Electric Co. two 75 k.. three.phase revolv-
ing armature typc synchronous motors, which will be operated ata
potential of 550 volts. They have also ordered three so-h.p. induction
motors and threc 30hp induction motors which -will also be
operated at a potential of 550 volts.

The Lang Tanning Co., Berlin, Ont., has recently given an order
to the Canadian General Electric Co. for a 100-k.w. multipolar direct
current dynamo, which will be operated at a potential of 250 volts.
This gencrator will supply current for the operation of two of the
Canaai*n General Electric Co.’s latest type of multipolar direct current
matars, each having a capacity of s50-h.p. and onc 10-h.p. motor. The
order given to the General Electric Co. also includes the installation of
a marble panel switchboard, containing the necessary instruments for
the operation of the plant and the wiring up of their factory.

A, E. Carr, superintendent of the London, Ont., Street Railway
Company, has been appointed superintendent of the Montieal Park
and Island Railway, in succession to A. ]. Corriveav, who recentiy
resigned. Mr. Carr siill retains his position with the London com-
pary, and will, it is said, manage both jointly. \When only sixteca Mr,
Carr was secretary-treasurer of the sewer department at the Toronto
city ball, and bad after that experience as private secretary to H. A.
Everett, formerly of the Toronto Railway Company He was
appointed to his present position in London in 1S95.

The Carborundum Company. of Niagara Falls, has commenced the
mannfacture of its product in Canada under the patent which it holds.
It has just built a new factory building at Niagara Falls, Ont., but the
clectrical apparatus not baving arrived in time for the plant to be
utilized in accordance with the patent provisions, in order to maintain
its rights, the company, with considerable enterprise, erected a furnace
zﬁ the power house of the Niagara Falls Park and River Railway

ompany and there made the first carborundur produced in the

/Dominion. Carborundum has becen increasing in popularity, and the

output on the New York side of Niagara has been matcerially increascd.
Now the company is crecting a three story brick building, so x 228 at
the foundation, in which they will spread carborundum on cloth and
paper. thus bringing carborundum in competition with the flint, garnct
and other paper manufactures in the United States, of which, it is
said, there are seven or cight. This new branch of the company's
business is eapected to reach large proportions, and it is expected
that it will make necessary a still further increase of the carborondum
producing plant. The president_of the company is E. G. Acheson.
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The Lakeport Preserving Co. has given an order for the installa.
tion of a lighting plant for its factory to the Canadian General Electric
Co.

‘The Electric Co. of St. johns, Nfld., is increasing its plant and has
ordered a 150 h p. tandem compound engine from the Robb Engineer-
ing Co., Amherst, N.S.

For the rebuilding of the retaining walls of its railway the Hamil-
ton and Barton Incline Company has awarded the contract to Rowan
& Elliott, of St. Catharines, Ont.

‘The Toronto Railway Co., which recently ordered a numbcr of
the Canadian General Electric Co s well-known type of C G.E 1,000-
motors, has giver an order for additional equipments.

The Strathroy, Oant., Electric Co, L.td., has met with so much
success that it has recently placed an order with the Canadian General
Electric Co. for the installation of another soo-light single.phase
alternator.

The Toronto Electric Light Co. has been ordered by the city
councsl to extend its system to the Island at 204 cents per light, as
the Island is part of the city and the company's charter covers the
whole city.

The R. Forbes Co., Ltd., Hespeler, Ont., has placed an ordecr
with the Canadian General Electric Co. for two so00-light Generators,
These generators are to be supplicd of the Canadian General Electric
Co.’s latest four-pole type.

Hon. John Haggart, Perth, and others, have been incorporated
under the name of ** The Canadian Electric and Water Power Com-
pany,” with a capital stock of $150,000, to produce and distribute
electricity in Perth, as well as in other towns in Canada.

La Compagnie Manufacturiers et Electrique de Montmagny has
given an order to the Canadian General Electric Co. for a 100-k.w.
monocyclic generator, which will be operated at a potential of 2550
volts, together with the necessary station instruments for the operation
of the plant.

The West Kootenay Power and Light Co., who have just closed a
contract with the C.P.R. authorities for the supply of electric current
to operate their Trail smelter, have placed an order with the Canadian
General Electric Co. for the supply of three 135k w. transformers of
the well-known air blast sub-station type.

The Lachine Rapids Hydraulic and Land Co., of Montreal, hasgiven
an order to the Canadian General Electric Co. for the installation of 2
seven pancl power-house switchboard, which is to be built in accord-
ance with specifications and drawings prepared by R R. Kelsch, super-
intendent for the Lachine Rapids Hydraulic and Land Co.

The citizens of Hamilton will vote on July 27th to decide the fol-
lowing questions about the street railway : 1. Shall the city purchase
and operate the Hamilton Street Ratlway ? 2. If the city does not
now purchase the Hamilton Street Railway, should the council extend
the iranchisc of the company for fiftcen years, that is until 19252

The town of ©ranby, Que.. recently gave the contract for the
installation of its lighting } fant to the Canadian General Electric Co.
This plant will consist of a 100 k w. monocyclic gencrator, complete
cquipment of station instruments and a so-light ** Wood ™ arc dynamo.
The contract also includes the complete installation of the pole line,
transformers and house wiring required.

The city of New Westminster is resisting the proposal of a com-
pany, of which F. S. Barnard is a director, to tap the waters of Coquit-
lam Lake, with a view to electric power.  The city authorities believe
that New Westminster will need all the water 5t can get for public
uscs {rom the lake, over which it has, under Act of the legislature,
trights of user as a city reservoir.

The Hudson Bay Co. has given an order 1o the Canadian General
Electric Co. for the installation of a complete lighting plant for its
stores at Calgary, N.\W T. The plant will consist of one of the Cana-
dian General Electric Co.’s latest four-pole type gencrators, having a
capacity of ¢ kilowatts. The Goldic & McCulloch Co., Ltd., Gal,
Ont , is supplying the engine and boiler required for this installation.

The works of the Ottawa Carbon and Porcclain Company are
very busy at the present time. This is the only factory in Canada for
the production of electrical poreclain and carbon goods, and cver since
its establishment in the capital city it has made steady progress. At
first the carbons produced were in some cascs not up to the mark, but
great improvements have been made in the process of manufacturing,
and the carbons turned out this year by the company are cqual to any
imported goods. Besides the carbon goods for clectric light purposes,
the company manufacture motor brushes, and specialties in carbon for
telegraph and tclephone work as well.  The porcelain goods include
door knobs and other goods uscd in the hardware trade, as well as
porcelain insulators, ctc.

The Electric and Operating Co., Brantford, Ont., will spend
$10,000 in cnlarging its plant in consequence of the civic lighting con.
tract recently entered into.

The Electric Co., St. Johns, Nfld., is increasing its plant and have
ordered a 150 horse-power Tandem compound engine from the Robb
Engineering Co., Amherst, N.S

The Niagara Falls Park and River Railway Company ran their
first trolley over the arch bridge July 1st. Mr. Rothery, superintendent
of the road, was at the motor; Manager Phillips and Bridge Superin.
tendent Dill, together with & number of other prominent citizens, were

inside.
~(‘})erssenal. :

J. R. Joughins has been appointed master mechanic of the Inter-
colonial Railway.

T. C. Keefer, C.E., Ottawa, was elected president of the Royal
Saciety of Canada at its last meeting.

John Kelman, formerly of Galt, Oat., is superintendent of the
Stanley Electric Mfg. Co, Pittsfield, Mass.

Thomas Graham, of the Banner File Works, Almonte, Ont., has
recovered from his recent very severe illness.

J. Walier Wells, of the Kingston School of Mines, bas been
appointed to take charge of the assay office at Belleville, Ont.

Jas. Devlin, formeriy chicf engineer Kingston Penitentiary, is now
one of the proprictors of the Albion Hotel, McGill st., Montreal.

C. ]. Crowley, Toronto, resident engineer for the Midland Division
of the Grand Trunk, severed his connection with the road on June 1.

A. P. Rankin, marine architect and enginser, formerly of Toronto,
is now engaged at the works of the Cleveland Shipbuilding Co., Cleve-
land, Ohio.

T. \WV. Hugo, formerly of Kingston, Ont., is now consulting engineer
for the clevator system in Duluth, Min., as well as for the electrical
railway system.

A. K Spotton, for some time draughtsman with the Waterous
Engine Co., Brantford, Ont., has sccured a similar position with a
‘Toronto firm.

John O'Brien, formerly miiler for Gould Bros., Uxbridge, Oat.,
was so badly injured by mill machinery at Creemore a short time ago
that he died.

Yorke Kirton, who has been in the employ of the Lancaster
Machine Works for the past five years, has gone to the works of John
Bertram & Sons, Dundas, Ont.

James Stephenson, ex-general superintendent of the Grand Trunk,
Las, with Mrs. Stephenson, taken up his residence in a pleasant villa in
the town of Cheltenham, England.

Dr. Bowen, who has been president of the Thousand Island Car-
riage Co. since the manufactory started, has resigned his position, and
will resume the practice of medicine in Gananoque, Oant.

Heary Penton, formerly of Sarnia, Ont., now holds the position of
superintendent of the engineering department of the Chicago Ship-
building Company, one of the largest institutions of its class on the
great lakes.

Wm. Mailing, the Rat Porteye, Ont., agent of the Qttawa Powder
Company. met with a scrious accident recently which will deprive bim
of the usc of onc of his eyes. It appears that Mr. Mailing was testing
ancw clectric battery with a percussion cap, when the premature
explosion occurred, with the sesult that the full force of the cap
expended itself in the neighborhood of his eyes.

J. H. C. Haldane, C.E, of Liverpool, England, has been travel-
ling in Canada lately with a view of getting up a volume describing
the country from the point of view of its cngincering possibilities. Mr.
Haldane has alrcady published a number of books, among which are
¢+ Civil and Mechanical Engincering Popularly Coasidered,” and
** Stcamships and their Machines from First to Last.”

George A. Macagy, for the past three years superintendent for the
bardware firm of Peck, Beany & Co, Montreal, died recently in
Montreal very suddenly. Mr. Macagy had enjoyed uniform good
health during the forty.seven years of his life. However, he com-
plained of a slight indisposition, and died before medical aid could be
summoned. He was born in Halifax, N.S, in 1851. Moving to
Toronto while quite a young man, he entered the hardware fiem of
Rice Lewis & Sons, of that city, with whom he romained for seven
years. He then came to Montreal, and was for seven years secrefary
of the Pillow-Herscy Company. Three years ago he became superin.
tendent for Peck, Benny & Co.
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\W. M. Cathels, for twenty years secretary and manager of the
Gas Light Co., Fredricton, N.B3,, has resigned his position to accept a
situation in Brantford, Ont

William Young, who has been for a number of years chief engineer
on one of the Pacific mail steamers running between San Francisco
and Panama, has retired from active secvice and returned to his home
in Galt, Ont.

Michael Kelly, who died recently in Montreal, will be lamented by
a large number of friends. Mr. Kelly had been recently appointed
inspector of timber for the port and district of Montreal. lu Quebec,
Mr. Kelly was recognized as the best inspector of timber in the coun-
try. and when the timber trade largely moved to Montreal he was
transferred there by Hon. John Costigan.

Ephrem Valiquette, president of the Ingeneurs-Mecaniciens
Association Canadienne de Secours Mutuels, who was the winner of
the gold medal at the Industrial and Mechanical Course at the Monu.
ment National, is the son of a farmer, born on June 18, 1865, at St.
Martin, Laval county, Que He is provincial boiler inspector, and
also a member of the Canadian Association of Stationary Engineers
Mr. Valiquette, who has recently left the employ of \V. Rutherford &
Sons, was presented on that occasion with a handsome silver water
jug, as a token of respect, on his leaving their employ, to become
foreman for Lymburner & Mathews, mechanical engineers. of Mont-
real, where he is now employed.

D. W Crockett, who died a short time ago at Hopewell, N.S.,
was widely known throughout the province, and particularly in East-
ern Nova Scotia, where in former years he had eatensive business
relations. For many years he had been a government surveyor and
was closely connected with the development of gnld mining in the
Goldenville district, having resided in Wine Harbor and other parts of
Guysboro county for several years. He assisted in the construction of
the telegraph line from Halifax to Guysboro and was connected with
several other important enterprises in Guysboro county. He was one
of the chief promoters of the Hopewell Woolen Mill Co , Ltd., of which
he was secretary and manager until the property was destroyed by
firc ten or twelve years ago. Chas. M. Crockett, a partner in the
enginecring firm of I. Matheson & Co., New Glasgow, N.S., is a son
of the deceased.
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The Yarmouth, N. S., Steamship Co.. has placed the new
steamer * Express ” on the South Coast service.

The steamer channel running 1o the wharf at Depot harbor.
Parry Sound, has a depth of 30 fect at the shallowest points.

The contract for the iron work of the hydraulic liit lock
Ashburnham. Ont., has been awarded to the Dominion Bridge
Works. of Montreal, they being the lowest tenderers.

The contract for transporting the yearly supplics to the
Government light-houses in inland waters has been let to the
steamier ~ Seguin,” cwned by J. B Miller, of Parry Sound.

Captain Pratt. Cheverie. N. S.. is going to place a steamer
on the route between that place, Windsor and St. John. The
cngines arc being built at Yarmouth by the Buricll Johnson
iron Company.

The new steamer of Boutilier and Moorchouse, Centre-
ville, Dighy County, N. S.. is at the works of the Rurrell John
<on Iron Company. Yarmouth, N S.. having her cngines and
boiler placed on board.

The contract for the iron work of the hydraulic lift lock in
Ashburnham has been awarded 1o the Dominion Bridge Works,
of Montreal, they being the lowest tenderers. This is one of
the largest contracts, in a single structure in iron work. that
has cver heen let in Canada.

The Davis Dry Dock Co.. Kingston, Ont., is rebuilding at
a cost of $3.000 the C. P. R. car-ferry steamer “ Interpational.”
which runs between Prescott, Ont.. and Ogdensburg., N. Y.
The same firm has a 35-foot steam yacht ncarly completed.
which has heen built for the Muskoka lakes ta the order of S.
E. Gill. Steubenville, Ohio.

The steamer *“ Lynne.” which made its maiden trip to
Depot Harbor, Parry Sound, with a cargo of 214.500 bushels of
corn on a draft of 19 feet, served to show what we may expect
from the future development of this great port.
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James Finney, of St. Thomas, has been awarded the contract for
building a bridge over the Otter Creek between Elgin and Oxford,

Bras d¢'Or Steamboat Company, Limited, has applied for 2t
Nova Scotia charter 1o carry on a general ship-owning busi-
ness; capital, $20,000.

A new contract will be necessary for the ceconstruction of the
breakwater and repairs to piers at Goderich, Out.  The contract was
originally awarded to f.uke Madigan at 850,099, but he was unable to
carry out the work

Thie Beaver Line steamer *‘ Lake Winnipeg” is to be re-
placed by the New Zealand Royal Mail Shipping Co.’s stecam-
ship “ Tongariro. This vessel, which has a speed of 14 knots,
can accommodate 120 saloon, 70 second cabin and 2350 steerage
passengers.

J. D. Reid. M. D., Cardinal, Ont.: G. F. Benson, Montreal,
P. Q.; D. Gow, M. D, Cardinal, Ont.; G Hall. Ogdensburg,
N.Y.; J. K. Dowsley, Prescott, Ont., have applied for incor-
poration as The Prescott and Lake Superior Navigation Com-
pany, Limited: capital, $100.000.

The “ Eurydice,” the property of Sylvester Bros, Toronto,
kas been sold to Campbell & Rosenecke, of Buffalo, for about
$6.000. The “ Eurydice™ has been the subject of considerable
liquidation recently. Last summer she was sold to parties at
Port Stanley, the price agreed upon being $10.000. The pur-
chasers afterwards refused to reccive the boat. however, and
teok action against the owners. The new purchasers, it is
understood, will run the * Lurydice” between Buffalo and
Chippewa as an cxcursion steamer.

J. R. Roy, resident engincer of the Dominion Government
in British Columbia, who was sent up with J. L. N. Costc. the
chief engincer of the Public Works Department. to examine
the all-Canadian route to the Yukon. has returned to Victoria.
and reports the Stickine to be a fine body of water, which
stcamers drawing not ymorc than thirty or forty inches, and
having powerful enough engines, may navigate for six months
in the year. The wouble this scason has been, he says, that
several steamers with cngines not powerful c¢nough have
attempted to ascend the river. The Government boat * Sam-
son.” sent to remove obstructions, could only ascend seventy-
five miles.

The following have been examined by W. L. Waring, St.
John, N. B.. examiner of marinc engineers. and passed for the
following grades: O. T. Berry. St. John, third class engincers’
certificate: Wm. Atkinson. Fredcricton, third class engincers’
certificate: G. G. Miller, Chatham. third class cngineers' certi-
ficate; E. H. Haviland. Chatham. third class engineers’ certi-
ficate: W. W. McLaren., Georgetown. P. E. Tsland, fourth class
engincers’ certificate: R. A. McHarg. St. John. fourth class cer-
tificate: R. S. Pendleton. Deer Tsland. permit: H. V., Pye. Hope-
well Cape. permit: F. W. Richardson. Decer Island. permit: E.
H. Strang. Lansdowne. P. E. Tsland permit.

The Summer School of the Massachusetts Institute of Technnlogy
in Civil Engincering will be held at Lancaster. Mass., this vear. This
course in geodesy, topography and hydraulics is open to third-year
men in the Civil Enginecring Department. 1t is cxpected that twenty-
four men. including six instructors. will attend. The work will cover,
among other things, the gauging of the Nashua River below the dam,
the use of the meter on the mill flumes at Clinton. the rating of the
meters on Spectacle Pond, and the production of a topographical map
of the vicinity of Lancaster, based on the State triangulation. Lan-
caster offers exceptional opportunities, not only for the work above
mentioned, but also for the observation and study of the new
\Metropolitan Dam now being constructed, and the preparation of the
basin by stripping and cleaning.

The Manchester-Canadian service is to he augmented by 2
new screw steamer. which has been built by Sir Rayiton Dixon
& Co.. Middleshborough, Eng.. for the Manchester Liners. Lim-
ited. Her principal dimensions are: Length over all. 461 feet:
Iength between perpendiculars, 445 feet: breadth, 52 feet: depth
moulded to upper deck, 33 fect. and to shelter deck. 4o fect 0
inches: upper bridze upon shelter deck. 128 feet long; height
of upper "tween decks. 7 feet 9 inches: height between upper and
nain decks, o feet 6 inches. The engines will indicate 4.000
h.p. and give 13 knots. The boilers, four in number. arc fitted
ap with Howden's system of forced draught. The ship's dead-
weight capacity is 8.500 tons on a draught of 26 fect 3 inches.
and her measurement capacity, including bunkers, about 13,000
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tons. ‘The permanent bunkers have a capacity of 1,052 tons.
The * Manchester City™ is expected to be ready for sea in
about six weeks, and after undergomng her steam trials she will
take up the regular service between Manchester and Montreal.

 Weme et

W. A. Saunders is to put in another steam pump at the
Golden Lode mine at South Umacke,

A number of productive oil welis have recently been sunk
w Lambton county, at Inwood, Ont

The Calumet, Que., Mimng Co., has made another nich
discovery on the Upper Outawa. It s a new mine in which
12 said to be nearly 40 per cent of stlver.

A Wattley  concencdaator s bung  put vy the Lruro
rounuary Lo, at the Xichiardson mme ac lsaacs tarpor, wien
Wit e tried ot Lwo batteries &3 a tese,

The Burcau 01 Mines Tecenved a taer hum slicthipicown,
giving the assay of saud 1 the placer regions ot $1.50 to Y
per ton, m gotd. A ton 01 the sand has been slupped to the
loronto Mimng Schioo! for expenumenung.

The Hillsboro, N. B., manganese works, witcii have been
temporanty ctosed down for two weeks o accotnt 0t an acet-
dent to the machinery, have resumed operauons agam.  the
1cpairs to the manganese press have been made by J. Weir &
Sons, Moncton.

The largest tlow of oil since the Petrolea ol discovery was
struck Jast month by Trotter and alciiugn o1 Cnawiam, whue
boring on the Herbert tarm, situated avout two iues from
thamesville, Ont, in the Lownslup ot cone. Lt 15 one ot @
number of wells thut have been latety pud down in the viaany
of Thamesvillie. “1he well when tested yielded 40 barreis per

hour,
ou [POR— |

On June 18 a fire and an explosion occurred i the hotsang
and compressor house of the Asbestos & Asbestic Company s
works near Danvilte, Que. Two men were mstantly killed, and
one other man so badty injured that he died shortly after. The
loss 10 the company's property is heavy, and the detention ot
operations will be scrious, as 2 number oi large orders were
Leing tilled. The exact cause of the explosion cannot be ascer-
tained, though it took place Ly the ignition of dualine.

We obscrve the application lor incorporation of the Eastern
Townships Chrome Iron Mimng and Milling Company (Lim-
ited), capital stock of $350,c00, headquarters Montreal; to pro-
duce and mull gold, silver, copper, chrome iron, vic.; the partics
bang R. Prcfomaine, MY, J. R. Fair, Montreal; C. A,
Chenevert, M.P.P., Berthierviile; J. U. Gregory, Quebec; C.
1 inyg, Sherbrooke, cte.

The Burcau oi Mines has issued a map oi.the corundum
Lelt an Eastern Ontario, and is sending out a number of air-
culars, containing in concise form mformation concerning these
deposits. The corundum bearing lands have an aggregate area
o} 50,000 acres. The mineral rights over nearly the whole of
this tract arc held by the Crown, and they have been with-
drawn from salc and leasc pending a report on the occurrence
of the mineral and the incthods of treating it, undertaken by the
professors of the Kingston School of Mining. This rcport and
2 map of the region will be issucd shortly.

Prof. De Kolb, of the School of Mincs, Kingston, has been
appointcd inspector of mines for Ontario by the Local Gov-
crnment, in place of the Rev. A. Slaght, who died a few days
ago. This officc is in addition to the prolessor’s present posi-
tion, as he can periorm the duties during the vacation scason.

A. P. Lowe, of the Geological Survey staff, Ottawa, has
left for cighteen months’ field work in the interior of Labrador,
continuing the line which he has been engaged upon for some
scasons. It has been said that gold exists in Labrador in pay-
ing quautitics, and an abundance of iron and of coal in differeat
localitics.

The first general mecting of the recently incorporated
Canadian Mining Institute was held in the Windsor Hotel,
Montreal, June 3rd, the president, John E. Hardman, in the

chair. The principal business was the establishing of head-
quarters, with a nuning hbrary, in Montreal.  ‘Lhe libracy,
which will be located in room 4, Windsor Hotel, will be
stocked with books, of which the institute already possesses
about 500 volumes, periodicals, papers, maps, ctc., relatve to
mining matters. These will be at the service of those destring
to obtain information relative to the Dominion’s mining re-
sources. [Reliable information will thus be disseminated. The
Dominion Govermment has made a grant to it of $1,000. A
library committee was appointed, consisting of G. E. Drum-
mond, convener; J. Stevenson Brown, H. B. de Courtenay,
the president, and B. T. A. Bell, sccretary.

—1 1B CANADIAN ENGINEER continues as interesting as ever toall
engaged in metal, electrcal, or mumng work. It 1s monthly, only
$1 a year, 1ssued by Biggar, Samuel & co., Fraser Building, Montreal,
and should be in the hands of all mechanics.—Truro, N.S., Daily
News.

—The members of the Toronto Astronomical and Physical Society
‘I'oronto, had an address delivered betore them on **Our Atmosphenc
Ocean,” by F. Napier Demson, June 28th. The lecturer gave the
causes ot ar curseats, deahing with special features of cyclonc.. He
powated out the various effects ot acnal movemest upon lakes and
oceans, illustrating his statements by producing weatner charts, The
stereopticon views all through the lecture aaded much to 1ts wterest.
AMr. Deatsun leaves Turonto aymost immediately tor Briush Cotumiia,
where he will take chary oo (he weatlier torecasting depariment ot the
Quservatory.

—Under the authosization of an ac. of the New York
Legisiature, tist stawe wul estavhisn a Lotiege o1 Foresry, A
Coumcience nas amrcady beea hewg at Alvauy 0 declae upon
e ocation 01 30,00 acres O 1and o Do purchased lor e
purpose. /O paracuiar  plot o1 ground nas as yet  been
dcllllllt‘ly PICkeq uporn. e conudiuons wiicin tae auwontics
decided upon as necessary in SeckKing land 1or tiue new col-
lege were tormutated Ly Or. fernow, lormery cuiel of the
torestry Wivision 01 tne deparunent or agriculture at Wash-
mgton, now director o1 the new dStae College of Forestry at
Corell Umversity.—krom the Railway Review.

—2Lhie resuits of the tests of the oebling system of fire-
proot construction, in which a concrete arca, strengtacned
wih steel rods, consututes we floor support, will, we think,
be a surprise to those who have not known htaerto the value
ot coucrete as a fire-resisung matersal. ‘Ihat an arch of this
construction of 4 ft. span, only 3 ins. thick in the centre,
could support a floor loaded with 150 lbs. per sq. ft., while a
fire was kept under it for five hours, reaching a temperature
of above 2,300 deg. F., or beyond the melting point of copper
and cven of cast-iron, and then aiter this heating and sudden
cooling by a stream of water could witnstand a load oi 600
lbs. without fracwre, would, says the Eugmcering News, be
considered highly smprobable had it not been proved by these
tests. The competitive test between an arcn of concrete and
one of hollow tile, i which the latter failed, is one of the most
important  contrtbutions to our knowledge oi the ultimate
resistance of fireproot floors which has been made for many
years. The manufacturers oi tile floors will no dount have
somethiag to say in their own behalf in regard to tais  test,
for it was not an official onc, but as the matter stands it looks
as if the concrete men had shown that in fire-resisting  quali-
tics their construction is at least as gocd as that whica has
hicretofore been accepted as the best standard construction.

—The total supply of mangancse orc for the last year, for
which 1cturns are available, was 408,079 tons, and of this we
in Britain used some 128,000 tons. The quantity required has
been steadily increasing, being now five times what it was
ten years ago. This is in part duc to its more extended use
in high-speed engines, where weight is more important than
first cost, and where, therefore, it is preferred for its high ten-
sile strength. It is also morc largely adopted now for war-
ships, which are wood and copper sheathed, and therciore
require manganesc bronze, or some other metal which will
not readily corrode. The percentage of manganese is in such
cases very small, usually 2 per cent. to 83 per cent. of copper
and 10 per cent. of tin in engine castings. Stem and sterm
f:t.nmcs run up to 13 and 25 tons respectively, while propellers
oiten weigh 17 tons. But withal, the extensive use is some-
what surprising, for what is known as naval brass is more in
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favor. ‘The proportions for engine parts are 62 per cent. of
copper, 37 per cent. of zwme, and 1 per cent of tin,  While
shglaly cheaper, st 1s, as a rule, more uniformly reliable, and
the tessile strength of rods 1s nearly as high, usuaily 20 tons
to 2% tons per square inch.  Stel, we use 123,000 tons of the
ors, and pay for it the very substantial price of taree guineas
a ton. The metal itseli costs from {30 to £100 per ton, so
that only great advantage would justify its use.  We have to
tmport  tlus ore, our native  production being now  under
2,060 tons, although some years ago it was 12,000 tous. That,
howurer, was at a time when  copper was dear, owing to
syndicate manipulations, and then even manganese ore brought
nearly £4 per ton. One-half of our supply comes from Russia,
a fourth  from Chili. and a considerable proportion of the
remait der from France.  Of the world's supply of 408,079 tons,
Russia provides 230081 tons, mined i the Ural and Southern
districts, but principally in the Caucasus, Ten years ago the
output was only a tenth what it now is, and the increment
has been steady.  Germany occupies second place, with a total
of 41.855 tons, taken from the Wiesbaden and Coblentz
diciricts close by the fthine.  The production has increased
fivercdd in 10 years, yet the value is only double. The price
per ton has indeed declined in four years or so from about
£5 10 about £2 per ton. Chibki comes third, due to the output
of Coquimbio and Atacami, the ores from which give 30 per
cent. of manganese, and for it we pay nearly £4 a ton. Their
total output is  about 40.000 tons, of which we take three.
fourths  France has 11 mines, close to the borders of Spain,
and the total has increased to 32,239 tons, but is of a low grade,
the vitlue being 30s. a ton.  Japan, that land of great resotirce
and onerpy. takes fifth place, and the ore is of high grade. In
five years their production has increased from 945 to 13.043
tone. The United States produce 9.547 tons, got principally
in Virginia, Georgia, and Arkansas states.  Greece has rather
decreased her proportion, the total being 9.172 tons.  Turkey
mined 9,000 tons, while on the borders of  Austria-Hungary
and Bosnia. there are deposits whence the former get 2,743
and the datter 6.484 tons. Portugal finds 6848 tons of the
world’s annual supply. Spain 7683, Sweden, 3.269. and Colom-
bia 2930 tons. New South Wales, New Zealand, Queensland
and Canada have commenced the mining of manganese ore,
and it 1~ to he hoped the colonial supply will increase.

LITERARY NOTES.

Ve have reccived from the Association of Civil Engincers of
Cornell University the volume of their transactions for 1898 The
transactions make a volume of about 200 pages, illustrated by a num.
ber of interesting engravings and diagrams. Among the articles of
very special importance are those on towns' water supply by E.
Kuichling. C.E.. and European practice in the disposal of the waste
of large citics, by ] H. Furtes, Mem. Am Soc. C E., the present and
future prospects of gas for lighting. heating and power purposes, by
Henry R. Lordly, C E

In 1894 there was published in New York a Canadian novel which
Current Literature termed the greatest Amcrican book of the year.
The New York Herald. Times and other papers paid great attention
toit. Theritle was ** The Untempered Wind,” and the author Joanna
I Wood This novel is now published for the first time in Canada
by the Ontario Publishing Co. of Toronto, which house also issued in
the early part of the year Miss \Wood's subsequent novel * Judith
Moore.” Paper, 5o cents.

The Hunt cable raitways for handling coal and merchandise are
described in a profusely illustrated catalogue, No. 9,803, recently
jssued by the C. W. Hunt Co., 45 Broadway, N.Y. Among the plants
of which pictures arc given is the locomative coaling plant of C P R.
at Jackfish Bay on Lake Superior. Catalogue No. 9,506 from the
sume firm gives details of the automatic railways and coal clevators
erccted by this firm.

Gceorge 11. Dobson, of North Sydney, C.B., has written a
pamphlet, cntitled Ocean Routes and Modern Transportation, which is
worthy of consideration by the Dominion Government. Mr. Dobson
argues that if Canada's orean transport facilitics had been equal to
those of the United States during the past sixty years, this country
would have secured a large proportion of the emigrants who went to
the United States.

«The Chemistry of Paints ™ is a pamphlet describing the process
of manufacturing whitc lead and paints followed in the works of Har-
f1son Bros. & Co., Philadelphia, Penn. This firm is one of the oldest
in the United States, having been in business since 1793.

The International Correspondence Schools, Scranton, Pa., has
sent out a handsome pamphlet describing the origic of the schools and
their present condition. A good deal of space is given to z description
of the various publications of the schools which are now being issued
in bound volumes.

The Herald, Halifax, N.S., has issued a forty-page pamphlet on
the Canadian possibilities in Atlantic freight and passenger carrying,
entitled ** Ocean Routes and Modern Transportation.'

We have received for review the ** Pioneers of the Klondyke,"
which is an account of two years' police service on the Yukon by M.
H. E. Haine. The book is handsomely illustrated.

THE STEAM ENGINE.

BY WILLIAM GOLDING.

If an ordimary vertical steam engine be converted into a
steun etevitor by removing the cross-head aud putting in its
place a platform which shall be Joaded with bricks or other
units of waght, and steam be admntted below the piston, the
plattorm with 1ts Joad will ascend; if, however, the steam be
shut off when the platform has ascended one-cighth the length
of the cylinder, the platiorm will cease to ascend.  As is well
kunown, the steam which has rased the platform through one-
cighth of the destred distance, is capable of much further duty;
but as the load 15 constant, no utilization of the steam can be
cfected, unless the load, m some manner, be lightened. 1f
one brick be removed, the platform with the remaining part oi
the load will ascend to a point where the steam and the load
agam become equal; where it will remain.  If another brick be
removed and the operation continued, the platform will con-
tinue to ascend and convey some part of the load to the top.
Now it is very certain that all of the work done after the flow
of steam was cut off, was accomplished by the cxpansion of
the original steam.  QAnd this gain or economy as usually com-
puted 15 sixty per cent.; yet not one-half of the theoretical
gain can be discovered in any practice, and none  whatever
when the load is constant.

It is wsual in estimating the power of the stecam engine to
compute the average pressure that has been exert~d upon the
piston as the thrust; and to assume that this pressure has been
tansferred to useful work.,  The fallacy of vcomputing the
average pressure is illustrated in the pumping eungine and the
direct piston-clevator, and in the locomotive, as in all of these
apphcations the load is constant and the initial pressure always
in demand.  Where the load is clastic as in the screw propel-
ler or paddle wheel, operated by engines especially adapted to
such duty, a large percentage of the average pressure on the
pston may be computed. But where uniform periphery speed
is required, as in a mill, the percentage of average pressure to
be computed in estimating the actual power developed will be
governed Dby the percemtage of irregularity tolerated in the
penphery speed of the rotary parts.  In fact, if the periphery of
the fly-wheel travels with  absolutcly perfect uniformity of
speed throughout each revolution, the load is practically con-
stant and no cconomy can result from cxpansion, no matter
what point of the stroke the steam may be cut off. To main-
tain a uniform periphery speed of the rotary parts, it is ncces-
sary that the powcr be uniiormly applied to cach division of
the circle.  To this end it is suggested that the greatest
measure of cconomy will be attained by using a cylinder with
permancent cut-off for cach expansion, cach piston to follow
at cqual divisions of the circle.  As in this practice the full
cconomy of steam expansion with periect uniformity of peri-
phiery speed and against a constant load will he attained.

The subject of the fly-wheel, as a part of the steam cengine,
is not generally understood; and, perhaps, more failures to
give satisfaction by otherwise perfect engines may be traced to
the mal-proportion of fly-wheel than to all other causes. The
fy-wheel is nothing in itsclf. It ncither produces nor con-
sumes. It can only store power by running faster, and can
only part with power by running slower. To illustrate: if a
single enginc is to be constructed to run a mill, and is in-
tended to cut off onc-tighth of the stroke, a very large fly-
wheel will be required, in order to preserve uniform periphery
speed.  In this case, the pressurc on the piston will vary twice
during cach revolution, from initial to  terminal, to such an
cxtent, that in order to insure cven an approximation to uni-
form periphery speed, a fly-wheel of unheard of proportion
would be required,

P T O

Tems

7

P

M.’;L-Ml'a M




THE CANADIAN ENGINEER 89

’,

The question now arises what becomes of the initial pres-
sure when the fly-wheel is sufliciently heavy to insure perfect
rotary motion; surely it cannot be averaged with the dimin-
ishing pressure, and counted as thrust, as is the practice (per
mdicator).  For this would necessitate the fly-wheel  slowing
down and starting up in speed twice during each revolution,
and as the resistance 1s assumed to be coustant, and the peri-
phery speed absolutely uniform, the answer is that “no other
than the terminal pressure can be counted in estimating the
power delivered.”  This would be unquestionably true if the
piston were thrusting a plunge into a chamber of constant
resistance;  or against a loaded platform, and when fully
understood the conditions will be accepted as being precisely
the same.  Duly considering the foregoing, it cannot but be
admitted that where the resistance is constant, the pressure on
the steam piston must be constant. And that where the fly-
wheel is suflicient in weight and velocity to maintain a per-
feetly uniform periphery speed, operated by an engine cutting
off at any fraction of the stroke, the resistance becomes prac-
tically constant, and only the terminal pressure can  be csti-
mated as passing into uscful work.

—The paper by James Miloe, of Toronto, on the * Steam End of
an Electric Plant,” was read before the Canadian Electrical Associ-
ation by C Lord Weeks, of Toronto. Press of matter has obhged us
to omit thi: paper from the present number of THE Canapiay Ex-
GINEER.

IMPULSE WATER WHEELS.*

By J. T Farsmer, MaE.
(Contigued from May Issue).

In all these particulars there are some modifications which
can be more or less exactly stated: (a) The velocity of the
impinging jet is reduced in the ratio of a cocflicient of velocity
depending on the pipe line and nozzle,  (b) Instead of striking
the vane tangentially, the jet generally, as in the case particularly
alluded to, strikes at a point nearer to the nozzle. (c) The force
of impact is reduced owing to the velocity lost by the water in
passing over the surface of the vane.  Some previous experi-
ments on this subject afford data which will be used in approxi-
mating to the loss due to this cause. (d) It is impossible, practi-
cally, to turn the water completely back on itself on account of
the rcaction which would take effect on the back of the suc-
ceeding vane.

In practice there will be a reduction of velocity, due to two
causes: (1) Resistance of pipe line.  (2) Loss in discharge
from the nozzle. In the trials under discussion the heads given
are those measured close to the point of discharge, so that no
loss duc to the pipe line need be considered.  The only loss
of velocity is that which occurs in the discharge from the nozzle.
In the nozzles used in the experiments the stream issued from
a parallel throat, and conscquently there would be no appreci-
able contraction of the jet.  The co-cflicients of discharge were
determined for these nozzles for heads up to 20 feet, above which
point the variation becomes very slight.  The results obtained
therefore yive an approximation to the true velocity of the jet.
In addition to these determinations the co-cfficient of discharge
was calculated from the data afforded by cach of the trials. These
co-cflicients agreed very closely with those obtained directly mn
the case of the 34-in. nozzle.  The mean values were 972 and
.9% respectively.  The discrepancy is not surprising when it s
considercd that in the former case the outflow was from the end
of a long pipe, while in the latter it was from a large body of
water at rest.

The discrepancy is more marked in the casc of the nozzle
14-in, diameter, where the two values are .009 and .976. It is
suggested that this difference is duc to the fact that the interior
of this nazzle was covered with rust at the time of its being used
in the water wheel, as it had been in place for some time.  The
coating of oxide on the interior would diminish the actual arca
of outlet, so that the co-cfficient would appear to be smaller
than it actually was. In addition to this there can be no doubt
that the rough surface of the oxide would diminish the velocity
of the outflowing water; this may be partly the reason why the
trials with the %-in. nozzle show a smailler cfficiency than thosc
made with the 34-in. nozzle. If this explanation is correct, it
would point to the desirability of having the interior surfaces of
the nozzle tips clean and free from rust. To accomplish this,

*From a_l'arcr read betore the Canadlan So_cicly of Civil Engineets.
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it would probably be worth while to have detachable nozzle tips
made of brass or some other metal not so liable to he acted upon
as iron in the presence of moisture. It would also be advisable
for the user to periodically take out and clean the nozzle tip,
especially if made of cast or wrought iron.  With a dirty nozale
there is a direct loss of efliciency corresponding to whatever loss
of velocity is caused by the rough surface of the nozzle.  More
than this, there is a diminution in the arca of the outlet, and
therefore in the discharge, with the result that the power devel-
oped by the motor falls off. This may become a serious consider-
ation if the motor is not much more than equal to the demands
usually made upon it.

From calculations made it was apparent that there is still
a waste of from 135 to 25 per cent, of the original energy of the
water which has not been accounted for.  The loss due to
friction of bearings would be small in a simple machine of this
sort, and the greater part of the 135 to 25 per cent. loss must be
due to some departure in practice of the phenomena of action
from thosc assumed. It is suggested that the loss arises wholly or
in part from the imperfect action of the vanes or buckets in turn-
ing back the water. It will be remembered that one of the func-
tions of the wedge was described to be to cause the water to be
discharged to the side of the wheel. A little consideration,
however, will show that during a part of the period of action the
wedge does not perform this function.  When the vane begins
10 intercept the iet, it is the outer lip or scoop which first comes
in contact with the jet. The small amount of water which strikes
the blunt edge of this outer lip is scattered, and thus only gives
up a proportion of its energy to the wheel.  More than this,
it probably causes considerable disturbance and conscquent loss
of energy in the rest of the stream.  As the vane passes further
into the path of the jet, the water strikes on the interior curved
surface of the outside scoop portion of the bucket on cach side
of the outer end of the wedge.  The curve of the bucket at this
poiut is such that the water is mainly detlected in an inward aund
backward curve in the plane of the wheel, so that it emerges
from the vane surface in a plane tangential to the wheel rim:
it procecds in the same dircction unti) it strikes the back of the
following vane, producing upon it a force of impact opposite
to the direction of motion of the wheel.  As the whest moves
into such position that the jet plays upon the central portion of
the wedge, the stream is deflected to cach side in a plane parallel
to the axis of the wheel, and it is then and only then, that the
conditions of action assumed are approximately fulfilled. .t
may be estimated that the action of the water is not what it is
assumed to be while the vane moves over from 1-5 to 1-3 of the
total arc of action. During tlus interval the action of the water
is more or less inefficient.

It was noticed that the deficit of the actual from the calcu-
lated efficiency increases steadily as the speed is increased. It
is suggested that this may be attributed to two causes. (1) The
best cffect of the impact occurs when the sharp edge of the
wedge is perpendicular to the line of the impinging jet. This
condition only occurs at onc point in the arc of action. At all
other points the position of the cdge of the wedge departs more
or less from the perpendicular position, and the deflection docs
not take place in the manner assumed, with the consequence that
the efliciency of the impact is more or less impaired. The
higher the speed of the wheel the greater is the arc of action.
and conscquently the greater will be the departure of the cutting
cdge of the wedge from perpendicularity to the line of the jet.
This would mean that the loss of cfficiency of the impact is less
when the arc of action is smaller, or the speed small, and that
the loss of efliciency increases as the arc of action increascs, or
as the speed is increased. (2) It was pointed out how the action
of the outer lip or scoop at the beginning of the arc of action
tended to impair the cfficicncy of the wheel. Tt will be seen
that if the arc of action is large enough the same cffect will take
place at the end of the arc of action, as well as at the beginning.
If, thercfore, the speed is increased to such an extent as to allow
this to occur, there will be a further cause of loss of cfliciency
at high spceds.

) It is estimated that the efficiency would not suffer diminu-
tion from this latter cause until the velocity reaches a value of
8oo revolutions per minute with the 175 foot head. or a value of
900 revolutions per minute with the 233-ft. head,

I.—Nozzle .5277 sn. Diameter. () Pressure 50 1bs. per sq.

inch.  Equivalent head = 115 fect. Discharge = 45 gallons
per second:
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Speed Horse Power. Efficiency.
252 -79 50.7
322 .76 48.5
398 | .93 59.1
400 .86 57.0
407 -84 53.5
438 .87 26.7
450 . 9.9
497 83 62.8
506 .94 60. g
545 -95 6o.
551 95 61.0
565 34 55.7
585 70 47.3
588 83 52.6
625 91 55.7
638 o1 58.3
605 83 52.2

(b) Pressure 75 lbs. per sq. inch. Equivalent head = 175
feet. Discharge =53 gallons per minute,

Speed. Horse Power. Efficiency.
2
409 1.52 .
477 1.68 60.7
523 1.68 61.4
582 1.80 64.7
504 179 65.8
632 1.75 64.4
632 1.76 63.1
672 1.78 64.1
677 1.56 55.3
725 1.63 8.3
726 1.65 59.6
737 1.61 59.7
768 1.55 55.1
779 1.57 57.0
847 1.40 51.2
879 1.3t 47.7

(c) Pressure 100 lbs. per sq inch. Equivalent head = 235
feet.  Discharge = 63 gallons per minute.

Speed. Horse Power. Efficiency.
276 1.70 37.9
306 1.83 41.2
345 1.8 4.4
387 1.90 4.5
459 2.22 49.7
470 2.36 52.8
541 2.52 56.0
6035 2.67 60.0
644 2.8 63.2
698 2.76 64.0
7 2.96 65.0
834 2.63 59.5
858 2.78 61.8
914 2.76 8.
939 2,76 57.9

(d) Pressure = 125 lbs, per sq. inch. Equivalent head =
290 feet.  Discharge = 70 gallons per minute.

Speed. Horse Power. Efficiency.
4 3.25 52.0
536 3.32 53.6
592 3.50 57.5
064 3.79 62.1
702 3.83 63.3
765 4.00 65.2
813 3.% 62.8
867 3.93 64.8
018 3.95 64.0

(Continued in nex? issue.)

'

The Geo. White & Sons Co., Ltd., manufacturers of agricultural
implements, London, Ont., have completed the new building, 175 x 35
ft , in which it is intended to manufacture threshing machines under
rights bought recently from McPherson & Co., Fingal, Ont.

The Hamilton Facing Mill Co. have been running overtime for
some months past, and have not been so busy for years as they
are now.

The Gartock Packing Co., of Hamilton, hdve had a very busy

season. Among the specialties this company is turning out isa high-
grade asbestos covering which is meeting with wonderful success all
over tho country. The Garlock Packing Co. have won the confidence
of engincers and stecam users, and this no doubt is one reason why
their new line of goods has come into favor so quickly.

‘"HE UNIVERSAL BRACE,

The universal brace needs but little explanation with the
practicAl mechanic, whether he be electrician, plumber, or
carpenter; it is rapidly crowding out of the market the old-
fashioned and clumsy angle brace, so long the only article of

its kind obtainable. The tool is usually supplied with a bar
grip handle, which is specially adapted for overhead and hori-
zontal work. The Aikenhead Hardware Co., 6 Adelaide
St., East, Toronto, will be pleased to answer all enquiries as
to price, etc., of this very necessary article.

Arc Light Electric

Tenders for Dynamos, Lamps,
Poles, Wiring

and all necessary electrical plant for the full equipmeat of a 350 2,000
¢ p. electric arc light plani, together with all the necessary engines,
boilers, &c., required for the steam plant to operate same, will be re-
ceived at this office up to \WWEDNESDAY, AUGUST 3ap, 1398, where
specifications and form of tendsr may be obtained.

ORMSBY GRAYDON, City Engineer,

London, Canada.
SAMUEL STEVELY,

Acting Chairman No. 3 Com.

To Architects, Engineers,
Contractors and Builders:

Owing to the excellent reputation which our “ Star Brand "
of Portland Cement has acquired, and which trade mark is
protected by Government registration at Ottawa, foreign
manufacturers have been sending cements into Canada u.der
the name of *'8tar,” which we believe to be inferior in quality,
weight per barrel, eto., to our goods, hence to insure the use
of the genuine article, we respectfully suggest that in
framing specifications you be careful to see that Rathbun’s
*8tar Brand " is specified and used. We gquarantee it.

THE RATHBUN COMPANY,
DESERONTO, ONTARIO

FeR_ |
SALE ] Sm

Steam
. e Mo Pumps

With or Without Hand Levers. At Low Prices.

Apply MURRAY & WILLIAMS, Engincch,

MONTREAL, QUE.

(2% Py
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