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STEAM JACKETS AND SEPARATORS.

BY J. MURPHY, MONTREAL.

{d Paper read at the Convention of Stationary Engineers, Taronto.)

It is not my intention to take up the time of this
convention with a long paper, but simply to put before
you some of the points which have come under my
observation while practically in charge of condensing
and compound condensing engines zcrsus compound
condensing jacketed engines, and some of the attach-
ments which have been devised for safety and economy
on the plant where I am at present emiployed, namely,
the Montreal street railway power station.

I will not discuss the merits of the steam | «cket,
for T know well that I would be treading upon dangemus
ground, as there is a great differcnce of opinion even
among some of our ablest mer, who are far more able
to reason the fine points than [ am, but will confine my-
self to my experience in practice while in charge of the
different types.

I will commence my subject with the steam jacket
and separator, as I have found them in my practical
experience in the short space of time that I have been
working with the jacketed engine and separator. 1
have seen wonders with regard to good running and
efficiency, but it is not my intention to advertise those
builders that have already adopted the jacket, it is
<imply to lay before you what I Eave found in practice.
1 will now describe as briefly as possible the way that
the steam connections to this class of jacketed engines
are designed.  The high-pressure cylinder jacket is sup-
nlicd from the high pressure stcam chest of the
engine, and the receiver jacket is supplied from
the high-pressure cylinder jacket ; the return pipes from
the jackets are run to a pump that is situated below the
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level of the return pipes, and the water that is con-
densed in the jackets is pumped automatically back to
the boilers. The low-pressure cylinder jacket is sup-
plied from the initial pressure of the low-pressure
cylinder, and the condensed water from the low-
pressure jacket is also pumped back to the boilers
automatically with a pump similar to the one for the
high-pressure jackets. These putips can be regulated
and worked by hand in case of any disarrangement of
the automatic regulating gear. There is also an inde-
pendent way of draining these return pipes into a cess-
pool connected with the sewer that is used when
making repairs to these pumps, so that you will see
there is no further loss than that which is due to radia-
tion. The steam separator 1s connected with the main
steam pipe about ten feet below its level, and at the
end of it, so that any water that may get into the main
pipe through conc%nsation or otherwise may find its
way to the separator, and is pumped back to the
boilers by the high-pressure jacket pump. The sepa-
rator effects a considerable saving because there are no
other drips necessary on the main steam pipe, while
such are required on the ordinary steam pipe that is
not connected with a separator.

In the Royal Electric Company’s works, where I
was employed as second engineer for a number of years,
they had the Brown and Corliss engines,"working both
condensing and compound condensing. That these
engines worked well goes without saying. The
compound engines were the latest installed at thew
works, and when I say that these engines worked well 1
simply say the truth. They carrieda big loadand at tinies
a great deal mure than they were built for, and they dud it
well, atleastaswell ascould be expected frum them under
the circumstances. Iamnow, however, thoroughly con-
vineed that had those engines been jacketed they would
have done a great deal bLetter, as my eaperience teaches
that engines jacketed of similar dimensivus working un
similar loads and conditions, work far better. In the
Montreal Street Railway power station, where I have
been employed for the past fivc months, they have cross
cumpounding condensing engines of the Corlss type,
jacketed as 1 have already described. These engines
are rated at 6uo i.h.p., on « coal consumption of 12
pounds of coal per one horse puwer per hour, but they
have been carrying for the past three months, through
the day and part of the night, an average of about goo
to 1,000 i.h.p., and sometimes a great deal more, and
they do it as well as if they were only running at ther
rated capacity, and that they do it with fair economy
will be seen from the following data, hastily got to-
gether for this occasion :

The dimensions of the cylinders are as follows .—
The high-pressure cylinder 24 inches diameter, with
48 inches stroke , low-pressure cylinder 48 inches dia-
meter by 48 inches stroke. The valves of the engine
are arranged so that the engine may carry steam the
whole of the stroke if necessary. They do carry stean
the whole length of the stroke when the load comes on
suddenly. Each engine carries 4,200 kilo-watt genc-
rators, with an average of about 300 amperes, at 550
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volts each; they do at times reach 400 amperes, but 300
is about the average. Taking the horse power electri-
cally as my standard, I find that these engines are de-
veloping an electric horse power that is equivalent to
a mechanical horse power on from 2 to 24 pounds of
coal per hour under all conditions.

1 have computed the horse power of the ordinary
compound and condensing engine of the latest im-
proved type, and from the same data, namely, electric
horse power, I have found that 2} lbs. of coal per horse
power, under all conditions, was the best they could do.

Now there is something more to be said about the
jacketed engine before 1 conclude, and that is that the
joints stand better than on the ordinary compound en-
gine; and, contrary to my expectations, the packiog
stands equally well if not better than in the ordinary
compound engine. These engines are easy to start,
because there is no water to contend with; the sep-
arator keeps the main steam pipe free of all water that
would otherwise have to be drawn off by drips, and
there is no more trouble with the engine after she is
started from this source than there was before she
started up ; this in itself is a great relief to the mind of
the engineer when he knows there is no danger from
that most dreaded of all things—water.

I have given a few of the facts on which I base my
judgment of the jacketed engine, and I will now con-
clude by saying that you have to run a jacketed engine
with separator attachments to the main steam pipe, to
know its worth.

An interesting debate followed the reading of Mr.
Murphy's paper at the convention of Stationary En-
gineers.

In reply ta.a question from Robert King, of King-
ston, Mr. Murphy said they had used screened coal and
had also used cinder screens and hard pea coal mixed.
His figures were only approximate, but while he had no
detailed statistics, his conclusions were such asto satisfy
himself that the jacketed engine was the most economi-
cal. Replying to Mr. Mitchell, of London, he said the
Lancashire bailer was used, but they had also used the
Babcock boiler.

Mr. King said that at their plant in Kingston they
took refuse and hard coal screens, first trying equal
parts, and then two to one. They had also mixed three
parts of hard coal and one of soft, and had got one horse
power (indicated) out of 13 1bs. coal, running an Inglis &
Hunter condeasing engine 16 X 30, 42 in. stroke. They
were at this moment running a twelve-hour test on pea
coal, which cost $3.34 a ton laid down inthe yard. The
other coal from which a horse power was got on 1% lbs.
cost $2.95a ton.

M:. Murphy said the engine used in Montreal was
24 X 48, 48-in. stroke, and they had on the road 110
motor cars and 76 trailers. He wished it understood
that the engines there were not working economically.
If they were it could be got down to 1% lbs.

Mr. Edkins bore out the last statement, and said
there was a wide difference between the work required
of the two engines. Enormous loads had at times to
be carried on these engines, and one could not get econ-
omical work, for the reason that part of the stroke was
cut off when there was a sudden lightening of the load.

Mr. Wickens thought it was plain that there was a
good deal to be said on both sides. Some of the best
engineers tell us that the steam jacket is of no use, and
they go into figures and explain it ; while others equally
eminent answer us that the jacket is of great benefit,
and back their opinions up with statistics.

!

For Tnr CANADIAN ENGINERR.
THE INJECTOR.

BY ALBERT E. BDKINS, TORONTO.

When we take into consideration the vast number
of injectors that are in use for feeding steam boilers, it
seems somewhat strange that the principles which gov-
ern their action are not more generally understood.
Probably there has been no other appliance placed in
the hands of the engineer for operation of the prin-
ciples of which he has known less, and yet has been
able to work so successfully.

In.speaking of the principles which govern the
action of the injector, I wish it to be distinctly under-
stood that I do not allude to the pages of complex for-
mule and matter to be found in every scientific work
on the subject, and which are too far advanced for men
of limited educatian to understand; but what I allude
to as the principles of the injector is the common, every
day principle involved, and which can be readily un-
derstood by any engineer who can read, and is endowed
with ordinary intelligence.

We can well afford to leave the formulas for the
proportioning of the jets of the injector to the scien-
tist and the makers of them; but what we want is to
know sufficient of the principle of the instrument to
enable us to keep it operating successfully, and in case
of a failure to be able to detect the cause thereof. It
is with these things that this paper is calculated to
deal.

‘The injector, weaare told, was invented by Gifford
over thirty years ago. I have heard it said, or I have
read it sumewhere, that the original inventor was ex-
perimenting with some apparatus on a steam boiler,
when he found to his surprise that it was possible to
inject water into a boiler by utilizing the steam pres-
sure of the same boiler. This seemingly paradoxical
result was very much wondered at, and we can easily
imagine that it would be looked upon by many as an
utter impossibility.

Referring to Diagram No. 1, to a person having no
knowledge of the subject, it does certainly look unlikely
that water could be forced into a boiler by the very
steam generated within it, and this too (as is often the
case) in the bottom of the boiler, where the pressure is
greatest, in consequence of the height of water in the
boiler. '

DiI1aGrAM 1.

Diagram 1 represents a section of the injector, and
boiler also, from which the injector takes its steam
to operate it in feeding water into the bottom of said
boiler. A represents the dome or steam space from
which is carried a steam pipe B, which is connected to
a cone C, which is connected to a tank full of water D.
The cone C is connected to another pipe or cone E,
through which the water is driven into the boiler.

All valves and cocks are left out in the sketch, as
they are not necessary for illustration.

To a person unacquainted with steam engineering,

N
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the idea of this arrangement of tubes forcing water into
the same boiler from which it is supplied by pressure to
operate it, might look absurd or impossible, but to us,
as operative engineers, it is quite feasible; in fact we
see it in successful operation every day.

We will now find out what would be the velocity
of steam issuing from an opening of one square,inch.
If the pressure in the boiler be five atmospheres, or
75 Ibs. per square inch, and the temperature of steam
at this pressure be 307°F., the weight of 12 cubic inches
of steam will be ‘001149 pou nds.

As the steam has to flow out against the atmos-
phere, the effective- pressure, to which the flow would
be due under above conditians, would be 75lbr —15
Ibs.==60 lbs. per sq. inch. If we take a pipe with . sq.
inch area, and we need to put in that pipe-6o lbs. of
steam (i.e., 60 lbs. weight of steam), how long must the
pipe be ? '

To find the necessary length of pipe we have only
to divide the total weight, or 60 lbs., by the weight of
12 cub. in. of steam, under a pressure of 60 lbs. per sq.
inch, which is -oo1149 lbs.

O
,00114§= 52,218 feet,

If we now take the formula given by D. K. Clarke
for determining the velocity of steam flowing from
orifices into the atmosphere, viz.:

V=3.59 vh.
Where V= velocity in feet per second,
h == The height or length of a column of steam at the
given pressure and of uniform density,
Then we have 52,219 (228.4 == feet
4

42) 122

84

448) 3819
3584 -

4504)°22500
18256

This will give us

4344

Then 2284

359
20556

11420
6852

819.956 =. velocity in feet per second, which
steam at 60 lbs. will flow into the
atmosphere at constant density.

Dr. Kinnear Clarke tells us that the lpwest initial
pressure for which the preceding formula for determin-
ing the velocity can be safely used, 1s 25°37 1bs. per sq.
inch. This formula has been borne out, we are told, by
the experiments of Mr. Brownlee.

There is a point regardingthe flow of steam through
orifices which I have only become acquainted with
myself since studying up the matter for this paper, and
1 thought it well worthy of mention. Itis this: The
flow of steam of a higher pressure into a space of a
Iower pressure, such as the atmospheric, increases as
the difference of pressure is increased, until the out-
side pressure is reduced to 58 per cent. of the absolute
pressure in the boiler.

The flow of steam is neither increased nor dimin-
ished by reducing the outside pressure below 58 per
cent. of the inside pressure, even though the outside
pressure be reduced to a vacuum.

This fact was a most surprising thing when made
known to me a short time ago, and I have no doubt
but that it will be the same to some of my hearers in
this room.

.

But to return to my subjest. We find that steam
at 75 lbs. pressure will flow into the atmosphere with a
velocity of 819+ feet per second, but this is the velocity
of efflux at constant density, and D. K. Clarke tells us
that the actual velocity of efflux expanded at 75 lbs.
(absolute) is equal to 1,446 feet per second. There-
fore the velocity of steam issuing from an orifice of 1
sq. inch, 1n a boiler carrying a pressure of 75 lbs. per
sq. inch, will be 1,446 feet per second.

We will now assume that we have an orifice of 1
sq. inch in the bottom of a steam boiler, the pressure
inside the boiler being the same as before, and we
require to know the velocity with which water will issue
from the orifice, under precisely the same conditions as
in the case of steam.

Of course there will be a slight increase of pressure
in the bottom of the boiler, due to the height of the
water line in boiler, but as it is small, we may leave it
out of the question,

Using the same method as we did for the steam
(with the exception of the weight of 12 cubic inches of
steam), we have now to use the weight of 512 cubic
inches of water, or '4.4, and the formula will now be

V = 8 /h = 92'8 feet per second.
Where V == The velocity of water in feet per second,
h = 136 feet, or the height of a column of water equal to
a pressure of four atmospheres.

Then we have—  feet
136 ( 116 x 8 = g2'8 feet per second
1

21)36
21

226) 1500

1356

‘144
We now have it that steam, under a pressure of
four atmospheres, will issue from an orifice of 1 square
inch area at the rate of 1,446 feet per second, while the
water under the same conditions will only issue at the
rate of 928 feet per second ; this means that steam will
issue from an orifice with a velocity sixteen times greater
than water. Notwithstanding the greater velocity of
steam over water, as shown, the latter could not be
forced into the boiler against its own pressure, be-
cause the momentum of the two streams is equal,

because it is due to the same head or pressure,

The momentum is the product of the mass X, the
velocity with which it moves, and is expressed in for-

w
mula thus: V — =momenrtum.

w
Where — = the weight W divided by the accel-

eration of gravity g, which is equal to 32:2 feet per
second (= momentum). The acceleration of gravity is
the force (expressed in feet per second) which the earth
exerts over falling bodies, in excess of the weight of the
falling body itself, and is = 322 feet per second.

A given force imparts velocities to two bodies,
inversely proportional to their mass, or their respective
heaviness or deasity.

But by inserting, the injector between the forces,
we increase the momentum of the steam, and by con-
densing it with the water, its velocity is imparted to
the water, and the stream of waterand steam combined,
as it were, is forced into the boiler.

A longitudinal section view of an injector is shown
in diagram 4.

A is the steam cone, through which steam is ad-
mitted from boiler, and let it be distinctly understood
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that this cone A represents the power of the injector.
The steam, in issuing from this cone at a lugh velocity
(as we demonstrated before), is condensed by the water
flowing in through C, and its velocity is imparted to the
water in the cone B. ‘I'he combined stream of water
and steam are then forced into the receiving cone D,
where the force of water issuing from the boiler is met
and overcome.'

DiaGRAM 4

The sectional areas of the cones A and D are in
proportion to each other as 2'0106 is to 0'7854 (at their
respective smallest diameters.)

When the water comes in contact with the steam
at the outlet cone A, it is propelled along by the con-
centrated steam, and the water (which as you all know
is nearly incompressable) is projected into the delivery
cone D, and thence into and thropgh the feed check
valve and into the boiler, by the impulsive force of the
steam, due to its great velocity and elasticity. To sum
up the principle of the injector in a short way : It isan
instrument which (by the proper proportioning of its
jets) takes advantage of the superior velocity with which
steam issues from a boiler, as compared with water,
and is capable of producing a combined jet of steam
and water, flowing through an orifice or jet at a greater
velocity than that at which an opposing stream of water
can flow from the same boiler which supplies the steam
to operate it. All injectors (and their name is legion)
work on this same principle, the only differcnce, so
far as I know, being that some are water-lifting and
some non-lifting, and some are both hfting and forcing

combined.
Steam E »— A —s B
D
51{{

IMaGgrav 3

In Diagram 3 we have a sketch of a lifting jet.
Steam enters the pipe at E and issues at the nozzle A,
and forces the air out of chamber B to the atmosphere ;
the air in suction pipe D immediately commences to
expand itself into chamber round A, and this action
goes on until there is a partial vacuum in D, and the
water rises to A by the pressure of the atmosphere act-
ing on its surface, and at A the steam is condensed,
and the action takes place which has been before ex-
plained. TFor an injector to lift its feed water, it be-
comes necessary for the opening B to have considerable
more area than A, as, if it were not, it would be impos-
sible to produ~e a vacuum in D.

Figure 2 represents a non-lifting jet,and it will be
observed that the area of the outlet of cone B is some-
what smaller than the steam cone A, and if steam be
turned on at C, and issues at A, it will expand and fill
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the cone B, causing a pressure to back up into suction
pipe C. So that with injectors of this type it is neces
sary for the feed water to be forced into the injector
under a head, either by gravitation or from the water-
works mains.

c A TE
i
Diagran 2.

\We will now briefly look into a few of the causes
of failure of injectors to work.

Injectors often throw off when the temperature of
water supplied to them exceeds 130°to 150°: and this
is due to the fact that underneath these conditions it
requires such a large quantity of water to condense and
concentrate the steam 1ssuing from nozzle A, that the
velocity imparted to the water 1s not sufficient to over-
come the opposite flow from the boiler, and, conse-
quently, the injector kicks.

Sometimes injectors work along smoothly for
hours, days, months and even years, and then all at
once refuse to do their duty.

This may be due to one of several causes.

I have no doubt that some of those present have
fed boilers with injettors which took their feed water
from a barrel or tank, and when you have started it,
and it has worked for a few minutes, and then
thrown off, or kicked, as we call it, you find your
water in feed tank is hot; but you say the injector
started to work at first, and why not continue to do so ?
Simply because the injector itself may have been quite
cool when it was started, and therefore it assisted in
condensing the steam from nozzle A, but as it became
heated gradually, and the feed water itself was too hot
to cool the steam, the injector kicked, and keeps on
kicking until you reduce the temperature of feed water.
Again, the feed water in the tank may not have been
all of the same temperature, and as the suction pipe
reached down nezr the bottom, it worked all right until
it commenced to take the water of a higher temperature
which was in the top of tank when it was started, and
it kicks again. The injector will always throw off
when the volume of steam feeding it is not enough to
give it the required velocity to overcome the opposing
steam or flow from the boiler. Here too we may be
inclined to say, ‘¢ well, but the steam worked the injector
when it was started,” and that may have been so; but
we must remember that the water that the injector has
forced into the boiler has been, comparatively speak-
ing, cold, and this has reduced the velocity of steam
from the cone A, and the volume of water entering
through feed pipe has remained constant as when the
injector was started, and the necessary speed is there-
fore not imparted to the water with the result that
injector throws off.

Then in addition to the above causes of failures,
there are old-timers, well known to all engineers, viz.,
leaky suction pipe, no water in tank, end of the supply
choked up, foreign matter in the jets of injector, hot
suction pipe, etc., etc., and I have even known a check
valve put on a pipe wrong end to, to prevent an injector
from working. I have also known the jets to become
coated with a deposit to such an extent as to alter the
proportion of areas so that they would not work.
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There are scores, yes thousands of engincers who
use injectors of one of the many kinds; and who, in
the event of its failure to work, will take it down, clean
it, and remove the cause of trouble, and put it together
again and make it work successfully, and yet never
once think of trying to enquire into the principles which
govern its action ; and yet it seems to me that an en-
gineer who is of an enquiring turn of mind (and who
refuses to take a thing fer granted, simply because
there is abundant evidence that it is so, but who
enquires into the reason of things, and posts himself as
tnlly as he can on the principles of steam engineering),
must eventually find himself in better circumstances
than the man to whom it is quite sufficient to know
that a thing is so, because he sees it is so, and who is
quite satisfied without enquiring the reason why.

BOILER EXPLOSION AT GAGNON’S MILL, THREE
RIVERS.

—

On the morning of the 7th September, J. A. Gag-
non's saw mill, opposite Three Rivers, Que., was the
scene of one of those disastrous boiler explosions which
startle mill owners and cause them to think of the need
of proper 1nspection of their boilers., Both ends of the
boiler were blown out, one end being hurled into the
St. Maurice River and the other into a field, while
fragments of the building were scattered hundreds of
feet around. The body of Sam. Beaunier, the fireman,
was found a hundred feet away, with the top of his
skull blown off, while the following were scalded and
otherwise injured: Philip Gaudet, Daniel Loranger,
legs broken; Napoleon Sanstete, wounded by broken
glass; Philip Mercier, Dolphus Rocheleau; Bundock,
father and son, severely injured about the face; Joseph
Charbonneau, legs hurt. The mill and boiler were
nearly new, and not only the mill but the boiler were
uninsured, and the latter had not been inspected. The
boiler was , feet diameter and 12 feet long, made of §
inch iron plate, double riveted, the heads being in two
pieces. The tubes were not beaded over at the ends, and
though there were gusset stays and round stays at the
ends, they were not properly fastened. The holes were
punched too near the stay and were found broken out.
The angle irons were small and light, and the method
of fastening poor. When enquiries were made into the
circumstances, the proprietor and those in his employ
were very reticent, and the only explanation they could
cuggest was that something had fallen on the safety
valve. An inquest was held on the case of Beaunier,
and the finding of the jury was that «the. deceased

came to his death by visitation of God, from a boiler
explosion, and no one was to blame "—a verdict that
need not be surprising considering the limited acquaint-
ance of the lay juryman in a country district with
boiler making.

It seemed a providential thing for the citizens of
Montreal that the recent accident to one of the old
pumping engines at the water works did not take place
till just after the installation of the new Worthington
engine. But the accident exhibits the foolhardy policy
of the Montreal city council in trifling with so essential
a thing as the water supply. Over a yvear agc the
report of T. C. Keefer, C.IL., showed the uzgency of
improvements to the Montreal water works, and this
report was to have been submitted to the public long
ago. Why has it been concealed?  The excuse made
for not carrying out the recommendations of Mr. Keefer
was lack of funds, but while they could n»t spend a few
thousands on making safe the water supply upon which
the citizens depend for their very life, they have since
spent hundreds of thousands on street paving and road
work generally, some of which has been of very doubt-
ful necessity. There are many opportunities for com-
missions and boodle in these street contracts, and very
few in an improved water works scheme, but of course
such considerations could never influence a member of
the Montreal city council.

For some time there have been rumors of amalgam-
ation between the two Montreal gas companies, and
now at last the absorption of the Consumers’ Company
by the Montreal Gas Co. is an accomplished fact, the
consideration being $700,000. There seems to be a
dispostition amongst some Montrealers to blame the
Consumers’ Co. for this sorry outcome of their hopes for
competition and consequent low rates. There may be,
however, another side to the story, especially when, as
we hear, only 150 citizens acceded to the invitation of
the new company to become customers, in spite of an
energetic and painstaking canvass. This fact shows
that citizens will often protest very loudly against an
evil and yet be nothing but lukewarm when a practical
remedy is offered. The whole history of this case shows
the enormous value of a monopolistic franchise, and the
question for students of municipal politics to consider
is whether it is not better that such works be owned
and controlled by the cities themselves. Wherever this
plan has been adopted in English cities it has been
found to be for the public good, especially where the
management has been divested from political or other
corrupting influences.

THE city of Montreal has been the habitat of many
conventions this summer, but only one of them appeals
directly tc the public, as it deals with the subject in
which most of us have a vital interest, our health
The American Public Health Association is an associ-
ation embracing Canada, the United States and Mexico;
its membership includes nearly every prominent official
connected with ‘a public board of health, and officers
of every quarantine station in the countries named.
Through the liberality of the Government and the city
of Montreal, a delightful trip to the Grosse Isle quaran-
tine gtation enabled the visitors to personally examine
and enquire into every detail connected with the in-
spection and quarantining of an ocean ship, the disin-
fection and sterilization of clothing, and the system of
marking the baggage after it had passed inspection.
The time on the island was not spent in play; full ad-
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vantage was taken of the opportunity to pick a hole,
and the result was satisfactory in the highest degree,
a unanimous verdict of perfect being rendered. The
excursion was conducted by Dr. Lachappele, whose
courtecous manners won for him the highest respect and
regard of all the visitors.

A yeeTinGg of the General Committee of the
Ontario Good Roads Association was held in Toronto
on the 13th of last month. It was reported that
a large amount of information regarding present
expenditures on road repairs was being collected from
municipal anthorities and that a great interest has been
awakened 1n the subject of road making. Steps will
probably be taken to bring the subject prominently
forward at meetings of farmers' institutes during the
winter, and some special lectures are to be delivered at
the Agricultural College. It is likely that special
lecturers will be selected for this purpose, amongst
whom will be some civil engineers who are turning
their attention to this important public work. A move-
ment of this nature must necessarily take time to
develop. The Government of the Province of Ontario
has recognized this and is doing a good work in issuing
bulletins on road-making.

OFFICERS OF THE CANADIAN ASSOCIATION OF
STATIONARY ENGINEERS.

JOHN J. YORK.

John } York, the new president of the Canadian Association
of Stationary Engineers, was born at L'Acadie, Que,, in 1861 At
the age of 13 he was apprenticed to Prowse Bros., steam fitters,
Montreal, and advanced so well that at 19 he was placed in charge
of some large contracts which he carried out to the satisfaction of
both employers and customers. After being a short time with
John Date, plumber, he got a place in the machine shop of the St.
Lawrence Sugar Refinery Co., where he was promoted to the entire
charge of the mechanical plant. Owing to poor health he gave up
this post about two years ago, though his pay had been substanti-
ally increased a short time before. He then went to the firm of
(Garth & Co, the large brass founders and heating contractors, as
outside foreman, and it was here that he was put in charge of the
sanitary and heating work of the new board of trade building.
Upon the completion of the building he was appointed superin-
tendent, a place which he fills now with great ability. Mr York
is not only a good engincer and mechanic, but has studicd electricity
also, and has immediate charge of the large electric light plant of
the bwlding. He holds a first-class license as engineer from the
city. Though not one of the oldest members, he is one of the most
active and progressive members of the C A.S E., and his election
to the highest office in the association is a testimony to his zeal
and intelligence.

Walter G. Blackgrove was born in London, England, in 1861,
and came to Canada at the age of 12, living first at Port Perry,
Ont, and afterwards in Toronto, his present home. After some
yearsin Canada Mr Blackgrove learned the business of an engincer,
for which he has always had a natural aptitude. He has been an
engincer for twelve years, the last five of which have been spent

with the James Morrison Brass Mfg Co of Toronto Mr Black-
grove has been an ardent member of the C A S.E, and was for
three years secretary and one year president of Toronto No. 1. His

W. G. BLACKGROVE

loyalty to the interests of the association becoming known outside
of his own branch, he was elected executive secretary of the C.A.
S.E in 1892, and last year was unanimously chosen treasurer. At
the convention last month Mr Blackgrove was elected vice-presi-
dent by acclamation, and has thus advanced step by step to the
second highest position in the association.

!

JAMES DEVLIN

James Devlin, executive secretary of the C.A.S.E., was borna at
Kingston, and served his apprenticeship with the Canadian Loco-
motive and Engine Company He afterwards worked in D Mec-
Ewen & Son’s works in Kingston. and in 1873 was appointed
engineer of the Government water works before that department
was taken over by the city. In 1875 he was transferred to the
penitentiary at St. Vincent de Paul. near Montreal, where he was
appointed to the post of chief engineer. In 1885 he received the
appointment of chief engineer at the Kingston Penitentiary, a more
important post, and left Vincent de Paul with the general regret of
the staff. As a token of their good-will and esteem, he was pre-
sented by the officers of that penitentiary with a valuable gold chain
and locket. Mr. Devlin, it will be remembered, was very promi-
pently mentioned for the position of chief mechanical engineer for
the Public Works Department upon the removal of Mr. Arnoldi. He
joined the C.A.S.E in 1892, and took an active part in the forma-
tion of the Kingston branch last year, of which he is now president,
having been also president of thelocal association which was formed
before its absorption in the C.A.S.E. He is alsoone of the board
of examiners of the Ontario Association of Stationary Engineers.
Mr. Devlin 1s well known in engineering circles throughout the
Dominion, and very popular, and though he hesitated at taking the
position of secretary, the convention iusisted on his acceptance of
the office.

DUNCAN ROBERTSON.

Duacan Robertson, who has been elected to the responsible
position of treasurer of the C.A.S.E., was born in Ayrshire, Scot-
land, and served his time as an eogineer in Kilmaracck. He came
to Canada twenty-five years ago, settling in Hamilton, where he
still resides. For eighteen years he was in the mechanical depart-
ment of the Great Western Railway there as machinist, and on the
absorption of the G.W.R. by the Grand Trunk he went to the D.
R. Dewey Coal Co., where he was appointed manager, a position
he still holds. Mr. Robertson is an able debater, and his remarks
arc always listened to with attention and respect. His business
capacity will qualify him for his present office. We regret that a
photo of Mr. Robertson has not arrived in time to be engraved for
this issue.

EN
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E. J. PHILIP,
E ] Philip, who has been elected conductor in the C A S.E..

was born at Southampton, Ont. He went into the world to work
for himself at the age of 11, and served his timein Galt. He was
afterwards for two years engineer for the Toronto Incandescent
Electric Light Co., and is now chief engineer for the T. Eaton Co.,
whose large steam, electric lighting and hydraulic plant he manages
with much ability. Though Mr Philip is only 28 years old, he
has already become prominent and popular in the engineers’
association, being now president of Taronto branch. The prospects
for Mr. Philip are certainly among the brightest, considering the
advancement he has already made

 Neesammemakos #@ T,

J. F. CODY.

J. F. Cody, who was elected doorkeeper of the C.A.S.E., was
born on Grand Island, near Niagara Falls, his father having moved
there from Oxford Co., Ont Mr. Cody started i life as a machin.
1st, and after working at this trade five years, began to study marne
engineering and qualified himself as an engineer in the United
States. He served for ten years on vessels on the lakes, and in
the latter part of this period was promoted to the position of chief
engineer of the steamer *C. F. Bielman," of Detroit. Subse-
quently he was offered a position as traveller for the Standard Oil
Co., who almost invariably select their travellers from the ranks of
the engineers. Mr. Cody now occupies the ground for that large
corporation in Toronto and Eastern Ontario. He” is a popular
member of the Stationary Engineers’ Association and shows a hvely
interest in their work. It was chiefly through his exertions that
the Wiarton branch was formed. He is also a member of the
Marine Engineers’ Benefit Association of the United States.

An educational meeting of Montreal Branch No. 1, Canadian
Association of Stationary Engincers, was held last month. Several
interesting problems were figured out on the blackboard by Bros.
Huntingdon and Nadin. The association is doing much good in
cducating and fitting the Montreal engineers for the work. J. H.
Garth was elected an active member.

At the regular meeting of Toronto Branch, C A.S.E., it was
stated that the accounts in connection with the recent convention
were not all in order yet. Among the gueries in the question box
was one as tu whether japonica was to be recommended as a boiler
purge. The general opinion of members was that it was not when
used alone, as it adhered to the tubes and gave trouble. A mixture
of 7 parts of sal soda and 10 parts of japonica was, however,
said to answer the purpose very well.

It frequently happens that when one is secking to do good toa
neighbor one benefits himself. Mr Edkins, in concludiug his paper
on injectors, printed elsewhere, illustrated this in the following
remarks: * I assure you that it has been a pleasant duty to me to
get up this paper, and I feel that in doing so 1 mysclf am benefited
10 a far greater extent than any of my hearers, and I would advise
any of our members, who feel that they lack information on a sub-

ject, to start and write a paper on it at home in the evenings, and
take plenty of time over it, and it will surprise them to find the
good it will do them.*

At'a meetingof the Kingston branch C.A.S.E., held last month,
] Devlin and R. King, delegates to the convention in Toronto,
gave an account of the proceedings there and distributed souvenirs
of the convention, containing views of Kingston, Toronto and Mont-
real. They also gave away copies of Tne CANADIAN ENGINEER,
which contained photographs of the delegates, taken in Reservoir
Park, Toronto. During the stay of the delegates in that city seven
aldermen entertained the visitors at the expense of the corporation.
Bro Devlin says the convention will certainly be held in Kingston
in 1896.

A branch of the Canadian Association of Stationary Engineers
has been organized at Brockville, with W. F. Chapman as presi-
dent, George Whitney vice-president, A. Franklin treasurer, and J.
Atkins secretary. Rooms have been sccured and a committee ap-
pointed to furnish them,

CANADIAN ELECTRICAL ASSOCIATION,

THE FOURTH ANNUAL CONVENTION.
The Canadian Electrical Association held its fourth annual con-
vention in the Board of Trade Buildings, Montreal, on the 19th,
zoth and z1st ult., the president, J. J. Wnight, in the chair.

Among those present were L. B. McFarlane, W, B, Shaw,
John Carroll, D. A. Starr, Fred. Thomson, G. \V. Sadler, Geo, M.
Wight, Hiall Brown, Chas. C. Paige, W. G. Slack, Robt. F. Jones,
C. B. Powell, F. W. Atkinson, E. B. Biggar, G. H. Hill, J. Huntez,
J- Green, L. M. Pinolet, Montreal ; K. J. Dunstan, A. B. Smith,C. H.
Mortimer, W. A. Tower, T. R. Rosebrugh, John Langton, \Wm.
Bourne, ] A.Baylis, J. A. Kammerer, A. M. Wickens, ]. C. Garduer,
Geo. White Fraser, Toronto: ]. E. Brown, D. H. Keeley, O. Hig-
man, C. F. Medbury, D. C. Dewar, Ottawa; W. R. McLaughlin,
New York ; Geo. Black, W. F. McLaren, Robert Dickinson, Ham-
ilton; J. \. Taylor, \W. P. Roper, Peterborough; A. W. Wright,
C. H Wright, W. A. McKay, Renfrew; R. G. Moles, Arnprior;
Chas A Bissett, St. Johns, Que.: E. Carl Breithaupt, Berlin;
Chas. k. Ernst, New Hamburg, Ont.: John Yule, Guelph; J. M.
Campbell, Kingston; Andrew E. Sangster, Sherbrooke. Thomas
D. Lockwood, advisory electrician of the American Bell Telephone
Co., Boston, and F. S. Francisco, president National Electric Light
Association, of Rutland, Vermont, were among the visitors from
the United States.

In opening the convention, the president expressed his pleasure
at meeting so many, and was especially glad to welcome represen-
tatives from the sister associations in the United States. He also
congratulated the association on the quality of the papers presented
at the convention.

The secretary, C. H. Mortimer, then read his report, asum-
mary of which is as follows :

The association’s year, which closed on the 31st of May last
was a comparatively uneventful one, apart from the convention held
in Toronto a year ago, which was admittedly the most interesting
held up to that date, but which would be eclipsed by the present.
Three meetings of the executive committee had been held sincs the
last convention. At the first of these payment was ordered of the
accounts in connection with the convention; several new members
were elected, and on motion of Messrs. Black and Smith it was re-
solved that new members joining the association in the interim
between two annual meetings will be entitled to membership until
the close of the ensuing annual meeting, at which time their mem-
bership fees again become due At the second meeting arrange-
ments for the present convention were considered, and papers were
invited {rom various members, all of whom accepted, save three.
At the final meeting the president and Mr. Kammerer were named
a committee to make arrangements for the present convention, and
a sum of $100 placed at their disposal for the purpose.

The number of active members on the role of the association
was g9, and of associate members 38.

The following was a statement of the receipts and disbursements
for the association yecar cnding 315t May, 1894.

: Receipts.

Cash on haund June 1st, 1893 «e.cvevcrveeeenese § 6 30
Cashinbank ¢ * “ ... ... ceess 97 18
63 active members’fees...iieeiiiiiiiaiiiiiie. 315 00
26 associate members’ fees cv.iiiiiiiiieai. 52 00
J. M. Campbell, to cover exchange on cheque.... 15
Ladies' tickets to Niagara Falls ... ...... cieee 800

— $478 63



Disbursements.
Expenses of Convention at Toronto
Lunckes at CIff House............ $27 50
Dinver on ** Chicora™........... ves 27 00

J. A Kammerer, espenses incurred
for Association .....viiviiiiiee 4 35

58 85
Reporting proceedings of Convention . ......vv. 26 80
Grant to Secretary ...... Cetes seeeens ceesses 25 00
Postage....... Cereriieaanns Ceresaenee seenen . 27 00
Printing and stationery.....ovvviienn.oa vieess 0500
Recetpt book .v.vvuiins tih ciiiiiiiiiiieea, 25
Exchange on cheques oo eie e 75
Refund to W A Green for dinners at Cliff House t 50
205 15
$273 48
June 1st, 1894
Cashon hand ......... i eeeie veeeeed $ 23 30
Cash in Merchants® Bank......... [ 250 18
273 48
Total cash on hand, June 1st, 184,000 cooeen $273 48
Receipts since June 1st, 1894
7 active members’ fees cooiiii. Lol vevee $ 3500
3 associate members fees.o...oiiiiiiin, 0 vo
Capt Carter ....veveiiianerennennenns 2 50
D Robertson ............. Cieresireiaens . 1 00
$44 50
Expenditure since June 1st, 1594 ........ ceeess 17 04
- 27 46
Total cash on hand, Sept 18th, 1894 ........ $300 94

The report was adopted

Ten active members and five assouiate members were elected

Juhn J Yourk, president of the Canadian Associativn of Sta-
tionary Engineers, accompanied by G Hunt,” past-president, A, M.
Wichens,aud | Robertsun, was then introduced, and on behalf of
that assuciatiun read an address of welcome to the conventiun. He
cungratulated the association on the remarkable advances which
haie been made and still cuntinuc to be made in electrical science,
and pointed out the close and fraternal relations of the electrical
and the staticnary engineer, and the mutual help they were afford-
ing cach other

Mr York's address was received with applause, and the presi-
dent thanhed him 10 the name of the association for their kindly
welcome to Montreal  He also estended a warm welcome to any
members of the C.A S.E. who wished to take part in the discussions

on the suggestion of K. J. Dunstan, T. D. Lockwood, of
Boston, advisory electrician of the Amenican Bell Telephone Co,
and S F Francisco, president of the National Electnic Light Associa-
tion of the U.S, were elected honorary members They wert ae
first gentlemen to enjoy that distinction.

K J. Danstan moved, seconded by A. B Smith, that the con-
stitution be so amended as to reduce the fee for active membership
from $5t0 $3.

On amendment by E Carl Breithaunt, seconded by J A.
Kammerer, Messrs. Smith, Dunstan and McFarlane were appointed
a committee to consider the question.

It was moved by A. B. Smith, seconded by ] A. Kammerer,
that all existing committees be dispensed with, and that committees
be nonunated by the president on Legislation, Statistics, and Con-
stitution and By-laws Carried.

the president read a communication from Mr. Paige, manager
of the Packard L.amp Co., inviting the Association to visit the
«ueen's theatre that evening (1gth).

At the afternoon session the president nomnated the following
to serve op the various committees :

On Statistics -2 Carl Breithaupt, Berlin, John Langton, Tor-
onto; john Galt, Toronto.

On By-Laws and Constitution~~]. J. Wright, J. A. Kammerer,
A M. Wickens, A. B Smith, and K J Dunstan, all of Toronto.

On Legislation —C Berkeley Powell, Ottawa ; L. B, McFarlane,
Montreal , John Yule, Guelph

These nomnations met the approval of the meeting, and were
adopted.

Afpaper by \V B. Shaw,on the * Application of electricity for
medical and kindred purposes, from light and power circuits,” was
then read, and will be referred to in another issue.

1. A. Baylis, of Toronto, then read a paper on ** Electrolysis,”
which will be found in another part of this issue.

In the course of the discussion on the paper,.Mr. Black, of
Hamilten, said there was a good deal of talk of damage in Hamil.

ton from clectrolysis, and the city engincer had a pile of pipes in
his office as samples of the effects, but this was in the days when
they used theold strap rail and the bonds were broken. Those
familiar with the position of Hamilton would remember that the
main return circuit ran down James street. The single track ran
to the power house and York street, King street, Barton street
branched off ‘T'hewhole current had to be returned to this one set
of strap rails, and when the strap rails were worn the honds broke,
and the current would get off some other way  Since they have
laid the new rails and made their bonding there has been no com-
plaint. Al the pipestaken out were in the neighborhood of, and not
very far from, the power house They were not found injured in
any other place than in the neighborhood of the power house, The
city engincer had gathered quite a mass of information, and he
intended calling on him to see if he could give us anythingon the
subject for this meeting, but did not see him. Mr Black under-
stood the railway comparv have now connected the main water
pipe with their gronnd wire at the power house, and that reduces
the chances of fucther trouble.

Mr Shaw said if electrolysis were occasioned by the polariza.
tion of gases, that would cause an even wearing away of the pipes
right along, but there is not an even wear

Mr Keeley found that wherever there was a marked effect on
the cable, the ground would be very moist at that point  Here was
a piece taken from the vicinity of the power house in Hamilton and
it looked as if it had the small-pox It had evidently been in water.
Possibly the water may have passed through a limestone formation.

Mr Lockwood said the subject of this paper was important to
the telephone man, and important to the railroad man, because he
naturally does not want to interfere with other people’s belongings
any more than he can or must. There seems to be one thing that
paper might have mentioned, and that is, that a great deal of this
electrulytic currosion of underground cables 1s Jdependent on the
amount Jf electricity that is pumped 1nto the earth within a given
area uf space. The most noticeable nstance of tlus kind occurred
in Boston, which had the largest installation of electric street rail-
way in the world, and there the largest currents were brought back
to the dynamus through the earth. He was a httle surprised in
learning frum the paper that the first remedy tried was grounding
the positive pole at the dynamo and putting the negative pole to
line  He beheved that the dynamos of that company ordinanty had
their negative pole to line, and that it was not until their attention
was called to the fact that they changed it and put the positive pole
to line. With the negative pole to line, so large is that system and
so enormous are the amounts of electricity delivered to the earth
after passing through the trolleys and the motors, that the electro-
lytic corrosion of pipes and cable tubes was n all quarters
In fact, it spread nearly all over the city, and it was as a
suggested remedy that the present method was adopted, in
which the positive pole of the dynamo is to line. It does
restrict the trouble to a small area immediately around the power
station, and when it is restricted to such a small area it is much
more easily handled than a corrosiondistributed arounda large city.
In addition, extremely large copper cables are used. In Boston
copper cables of more than one inch in diameter have been em-
ployed to aid the rails in returning the trolley current, and the
trouble is very largely minimized. Personally, he did not think
that in small installations of electric railroad serious trouble need
be expected, but in large cities it is to be expected.  The bonding
of the rails is no doubt one of the principal things that is required.
He did not think that the electric welded rails have, to any great
extent, gone into use yet, and the unwicldliness of handling them
will be an insuperable objection. But with the best conductors
that are made, we have still to remember that the old doctrine that
used to be promulgated, that electricity would choose only the best
path, must be discarded, not only from our lips, but also from our
thoughts, and remember that electricity avails itself of all paths in
proportion to their respcctive resistances; and when we think of
that, we cannot help but sce, no matter how perfectly our roads are
constructed, we should make the return conductor as perfect as it
can be, and it is still the best thing to have the positive pole of the
dynamo to line, and to aid the rail in the vicinity of the dynamo
and of the power house by very large copper conductors.

Mr. Baylis said: ** That remedy was tried in Marseilles, in
France, and it was strongly recommended there. They grounded
the positive pole and had the dangerous area distributed ov~ra
large portion of the town, and they were experiencing no trouble,
and this was commented on in an editorial in the London Electri-
cian, It was stated, however, that it was not a true remedy."”

Mr. Medbury observed that in Ottawa he had some experience
with the engincer of the Bell Telephone Company in taking some

AL
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readings of the different potentials between the rails and the
ground, and they believed that by taking readings at different man-
holes. they could simply connect the cables to the rails where there
was the greatest difference potentially, or make the connection be-.
tween the rail and that portion of the telephone cable which came
nearest the power house, and in that way, of course assuming
always that the cable is positive regarding the rail, do away avith
pretty necarly all the effects of any electrolytic action. In a small
city that would entirely remedy the matter. In that case he would
have the positive pole of themachine to the trolley wire. Of course
the Ottawa station i3 located some way from the centre of the tele-
phone cibles,and unfortunately they could not measure the amount
of current flowing on the cables. Ve did not much more than find
out where the greatest action was going on and where the greatest
tendency was {o leave the cable.

Mr. Baylis said if one took the readings of the ammeter, taking
agasor rater pipe, for instance, which is buried in the earth, and
expose the pipe for seven or eight feet and pul an ammeter between
the pipe and the ground, one would probably get a very small cur-
rent flowing. At the same.time a great deal of current may be
flowing from the pipe to the ground. The current is leaving the
pipe all right enough, but it is not gning through the ammeter.

Mr Medbury said his experience was that taking two parallel
streets, the cable running down one street and the electric railway
on the other street, a current going up to the farther street takes
just a short cut over that cable, and the whole of that current is
going down the cable. It branches off the street and makes a con-
ductor for it. If the cable happens to turn three or four streets
down there, the current ie leaving the cable again. Of course, if
you take it at that point and put a tap on, you are not getting any
electrolytic action at all. The cable simply acts as a conductor for
the twenty or thirty amperes that happen to be flowing over it. Of
course, after you have got away 100 feet from that corner, perhaps
there «vould be no current to speak of flowing around the outside
of the cable; it would all be going over that cable, perhaps twenty
amperes. Of course readings taken anywhere inside of that zone
of electric current would give various indicatiens according to the
position at which you are taking the readings, but twenty feet
from the corner you have quite a number of amperes running over
the cable.

The closing paper of the day was by L. M. Pinolet, on * Alter-
nating current motors,” a summary of which will appear in a later
number.

On motion of A. B. Smith, seconded by H. A. Brown, votes of
thanks were passed to the gentlemen who read the papers of the
day.

Mr Smith presented the report of the committee on the reduc-
tion of membership fees, and Mr. Dunstan, explaining the report,
said that there being a small surplus and the association not being
a money making institution, it would be well to reduce the member-
ship fee What the aesociation wanted was more members rather
than more money.

The recommendation of the committee was adopted.

A letter was read from A. J. Corriveay, of the Montreal Park
and Island Railway, inviting the members to a trip over the line to
Sauit au Recollet. ‘

Owing to unfavorable weather the trip to Lachine and down
the rapids was abandoned.

SECOND DAY.

At about 9.30 the mmembers met at McGill University, where
they wereshown through the great engineering building. Professor
Carus-Wilson, of the electrical department, showed the visitors
the electric clutch pulley and other appliances, the chief object of
interest, however, being a special apparatus oa which tests were
made for the measurement of alternating current power.

Whea the couvention assembled for business a hearty vote of
thanks was passed to Prof. Carus.Wilson for his elaborate and in-
teresting exposition of his experiments and tests.

The first paper was by E. Carl Breitbaupt, of Berlin, Ont., on
* Municipal Electric Lighting.” It will be given in a later issue.

Mr. McFarlano placed before the convention an interesting
collection of original letters, telegrams, and photographs connected
with the early history ot telegraphing, sent by John itorane, Mont-
real. Amecng these were pictures of Cyrus W. Field, Morse, Gray,
Galvani, Ohm, Volta, and others; also a set of apaper called the
Canadian Electrical News, published in the sixties, and of which
only five numbérs were issued, It was the pioncer paper of its
kind, but of courst: lived before its time. It was edited by Mr.
Horne. )

At the afternoon session 2 paper was read by D. H. Keeley, of
Ottawa;, on “ A Method of Distribution with Equalization of Poteo-
yial Differences.”

After a discussion on this paper the chairman called on O.
Higman, chief inspector for the Dominion Government, under the
new Electric Light Act, to give some information on the scope of
the new Act.

Mr. Higman said : ** Oneof the objections made to the Act is to
clause 7, and 1 explained that the original copy of the draft of the
Bill included'a number of clauses dealing with underwriters’ rules,
and acting on a request from the Underwriters' Association, those
clauses were subsequently stricken out. Later on, however, when
the Bill was taken up, that is some few years ago, I found numbers
6 and 7 reinstated for the purpose of giving the consumer the oppor-
tunity of being able to test his wires for leakage, giving the con-
sumer the power to call in an inspector to lest the wires for
leakage. The other principal objections in this articleare as to
the utility of this inspection. This is a matter of opinion. The
Canadian Government has thought fit to inaugurate a system of
weights and measures inspection, and tl.at system has been in ope-
ration for the past twenty years, as to weights and measures for the
sale of ordinary commodities that we can feel and handle. 1If it is
necessary we should inaugurate a system of dealing with these
weights and measures, I think it will be readily admitted that with
an article impalpable in its character. the reasons are emphasized
an hundred fold, as in the case of electricity. Parliament in its
wisdom has decided that this is advisable, We will take up the
Bill and see what we find in it. Starting, out we will ask ourselves
the question, what constitutes a measure of electricity 2. What
enters into the measure? To my mind there are four questions to
be considered : First of all, the insulation of the consumer's wires,
the voltage, the limitation or variation of the voltage, the accu.
racy of the apparate  “self, and the illumination of the lamps, if
that illumination is a _ .rt of thecontract? We simply c:ave power
for the testing of lamps for illuminating power, but it strikes me
that companies at the present time are not in a position to say that
they will give sixteen candle power illumination in a lamp, at least
they cannot maintain it, because we know very well after a very
short period the lamp deteriorates. Now, taking the first of
these propositions, that is, the insulation of the wires, as I said
before, that is not very clearly dealt with in the Bill, but in the
regulations that we propose arranging for carrying out this work
we will endeavor to construe the clause to mean that and pro-
vide for it I think that is a very reasonable provision. We
had prepared a Bill with four per cent. as the limitation of
variation allowed, but Parliament again in its wisdom has de-
cided that is too much A gentleman, 2 Senator who was in-
terested in electric lighting, and who no doubt had been thor-
oughly primed by the local company which he represented, when
this clause was reached, moved that eight per cent. be made
the allowable variation. This is out of the question
altogether; that would give you sixteen volts or more on
a 120-volt system and eight volts on a 50-volt system. Another
very learned electrician who occupies a prominent place in the
Senate, told the other gentlemen that they failed to grasp the id-
tention of the Bill, and be moved that it be reduced to three per
cent., and he carried his point, so tbat the Depattment is clearly
not chargeable with this reduction in the percentage. I may say
that we had a good deal to contend against in getting this Bill
through—215 members and between 8o and go'Senators. We will
have electricians in Parlizment as well as out in a very short time.
(Laughter) I am afraid in operating the fifty-volt system the
three per cent. will cramp them. It only allows them cne and
one-half per cent. as the stated voltage That possibly will be a
rather narrow limit. A drop of one volt does not materially lessen
the light of a fifty-volt system, but it will go half a volt further if
there is a want of prompt regulation in the machine, so while three
per cent. may be-somewhat cramped, you cannot afford to exceed
it much, otherwise the consumer will not be guaranteed to be get-
ting good light. We will take up next the meters {clause £3). 1t
is not compulsory, it is at the option of the consumer."

Mr. Campbell—* Is it at the option of the consumer whether
the meter isonornot 2 Isit at their option to have oneon? *

Mr. Higman—* Yes. It is a question whether the meter
system after all will not be the more profitable one, and I do not
think the companies need concern themselves very much about
that. They rent the meters and the consumer will pay the rent of
the meter.”

Mr. Wright—"Have we to put in a meter if the consumer
says so and get no remuneration for it 2 **

Mr. Higman—*1 am not quite sure but what there is a clause
providing for that. I think they can charge the rent for the meter.
We have constructed the Bill along the line of the Gas Companies’
Act, and have complied with that as far as we can without
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encroaching on the electric light. (Reads clause 15.) That clause
1 hope meets with the approval of the General Electric Company.
It was made expressly for them. (Reads clauses 22, 23 and sub-
sections, and 28.) That will place the going into operation of the
Act about the 1st of March. It is not intended to attempt any
more than seven or eight places at the start.  Those will probably
be London, Hamilton, Toronto, Ottawa, Montreal, Quebec, St.
John, and Halifax,. We are in hopes in the interval of six months
we can get these into shape and verify meters in these places.

“ With regard to sub-section A in the last clause, if the com-
panies undertake to provide absolutely a stated candle power, then
I presume that it is a part of the meter work.”

Mr. Wright—* The Government have not yet decided the
number of watts for a 2,000 candle-power lamp."

Mr. Higman—* No. The Department has not taken any
action, and probably will not until this Association comes to us and
says, ‘ We want a standard for arc lighting.” When that day
arrives we shall be glad to take it up. While I should very much
like to see some arrangement whereby contracts with municipalities
might be facilitated, T am rather doubtful if this arrangement of
energy. the number of watts as a standard, is a proper one. That
standard eliminates altogether the lamp and the carbons, two very
important factors in arc lighting. That is my view; but it is quite
possible that in delivering the 450 watts to the lamp the company’s
contract would end there. They might get a very cheap lamp with
a very poor carbon, and get poor light, but they would perform
their part of the contract and there it would end. I do not think,
therefore, it is a very good standard. There is perhaps one other
subject I can touch upon. (Reads from same clause.) It is th=
intention for several reasons to employ such machinery as the
Department has already in operation. The gas inspectors for the
most part are very intelligent men, and they are well practiced in
those tests. The gas test, as you may very well know, is a very
delicate thing after all. The test for ammonia and other things
requires intelligence and skill on the part of the operator, and I am
not without hope that these men will be able to learn how to test
the electric meters. It is not necessary they should :be learned
electricians, but I think they can be got into shape to do the work,
and thus lessen the burden on the companies and the consumers,
because the consumer is the party who will ultimately pay all the
expense.”

Mr. Wright read clause 4.

Mr. Higman—* 1 think you have alreadg-done so. I think in
most companies they have declared the voltage at which they are
working."” :

Mr. Brown—* I think this is a very important point for those
who are using the alternating current. For instance, we use the
fifty-volt transformer, and supplying a man from that transformer,
the variation in transformer alone is two and a half volts. We
have another drop of two per cent, generally on fifty-volt circuits
leading into the building, which would make a variation of six per
cent. If the Government insists on us regulating within three per
cent., we cannot do it, and we will simply have to shut our plants
down.” L

Mr. Higman—* But you know already that the drop will be so
much, so you can make an allowance Tor it.”’

Mr Brown—* But you cannot very well state that. Using a
large transformer, a man might not use very many lights or might
use a lot of them. They will vary as high as five and six volts on
these large transformers. You cannot give a man within three per
cent., no matter how perfect the regulation in the central station
may be.” .

Mr. Thomson.—* The ordinary transformer to-day will vary
from two per cent. to two and a half per cent. between small load
and full load. In a transformer alone thereis a greater loss than
the Government will allow.” ”

Mr. Higman.—" At the present time you undertake to deliver 50
volts at the consumer’s terminal, or 52 volts. I do not care what
it is, but you do state it in your contracts.”

Mr. Thomson.—* Suppose there were two houses—one man
in one street would use five lights, and the next man would use 55
lights off the transformer ; between those two thereis a drop in the
transformer of two and a half to five volts without counting the
wiring at all.”

Mr. Higman —* You cannot afford to have a very wide varia-
tion on the 50-volt system, or youare not going to have a very sat-
isfactory lamp.”

Mr. Thomson.—'‘ I believe it is impossible to get a transformer
that will give you go or g5 per cent. of efficiency with less than that
drop in the transformer. If you decrease the efficiency of the trans-
former you might get the result of that drop, bnt the object now is

to keep the transformer with very high efficiency. As to the wiring,
you cannot wire an ordinary building at one per cent.”

Mr. Higman.—*‘ Take the voltage at the terminals, there would
be a loss at any rate, 1 suppose.”

Mr. Brown.—** I think they ought to give us an allowance of
six per cent. on any voltage.”

Mr. Thomson.—*1 do not think there is a central station in
the country to-day that does not vary more than six per cent.— ten
to fifteen per cent. very often.”

Mr. Higman.—* If it is found to be unworkable we can see
about that. I hope next year, when the convention meets again,
some progress will have been made in that direction.”

A paper was then read by John Langton, Toronto, on the
** Possible reduction of station plant on small electric railways by
multiple series control of motors.”

At half-past four the members proceeded to take cars to the
Back River (Sault au Recollet), on the invitation of the Montreal
Park and Island Railway. On arriving at the Back River theparty
spent a short time in viewing the scenery of the river, and then re-
paired to Peloquin’s hotel, where an excellent dinner, well served,
was partaken of. After the usual loyal toasts, the chairman, J. J.
Wright, proposed * Our Sister Societies,” which was responded to
by Mr. Francisco, on behalf of the Electric Light Association of the
United States, and by Mr. Lockwood for the American Association
of Electrical Engineers.

The toast of the ‘ Montreal Park and Island Railway’ was
replied to by Mr. Marples, of that company, and the “ Canadian
Association of Stationary Engineers” was responded to by Mr.
Wickens. Mr. McFarlane was also toasted, and the company
separated at an early hour, well pleased with the entertainment.

LAST DAY.

It having been explained that Mr. Galt was prevented by sick-
ness from being present to read his paperon ** Better regulation at
central light and power stations-by means of fly wheel accumulators
of improved construction,” the chairman asked for expressions of
opinion on the subject.

Mr. Breithauptsaid: * This paper of Mr. Galt'sis a very interest-
ing production, and a scientific production to a large extent. We
have all recognized the difficulty we have encountered with fly
wheels. While I have not had the time to look over Mr. Galt's
paper very much in detail, in conversation with Mr Galt some time
ago, 1 recognized the principles he means to apply to this construc-
tion of the fly wheel. He applies the tension on the rim of the fly
wheel in a straight instead of in a bending position, as it is at present
in the spokes To go into a detailed discussion of the paper it would
have to be read up very carefully. I think it is a very able produc-
tion, and I have very much pleasure in moving a hearty vote of
thanks to Mr. Galt for his paper.”

Mr Sperry —‘* Before that motion is seconded and put through,
I would like to say one word. I read the paper coming up on the
train last night, and I want to agree with the previous speaker that
it is a very ably prepared paper indeed, and it is a subject that is
attracting a great deal of attention at the present time, as we all
know. In looking at the cuts (Fig. 7), it might be thought that in
the spokes put in there are some of them tongued, but I do not
understand that is the case. It seems each spoke, A and AY, as it
goes down from the rim, presses upon the hub in a spiral way, passes
around on the outside and goes back to the rim. It makes it a very
ingenious arrangement, because each spoke not only forms a tangen.
tial tension there, but forms a lateral brace. This is the first time
Table 1 has been published, I think, and it is certainly a very
valuable addition to the designer’s tables. At a glance it will give
you what you want. I am glad this paper has been produced, and

- I]have taken much pleasure in reading it myself.”

Mr. Wickens—'* There are so many fly-wheel accidents that the
paper to my mind, on that ground alone, is most valuable. As the
use of engines in this line has increased, the manufacturers have
begun to make a fly-wheel pulley with a very wide face to get the
driving surface for belting, etc., they required, possibly sacrificing
the strength of the rim a bit. The article very plainly shows what
effect that trouble has. Some years ago we hardly ever heard of a
fly-whee! accident; we did not have the rim we have to.day. At
the present time the whole tendency is to get plenty of energy stored
in the rim of a wheel, but from the fact that we are spreading our
wheel rims out so far we have an inherent weakness there that
should be overcome some way. The paper is very valuable on the
lines suggested. The requirement of to-day is a fly-wheel with a .
speed that is safe. Recent fly.wheel accidents have nearly all oc-
curred in conjunction with other accidents. The engines were going
above their normal speed, and of course in building a wheel the
idea is to make one that is practically safe at a suitable speed and
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will keep the cost down I think if the ideas in the paper are fol.
lowed out, it is highly valuable. 1 take much pleasure in seconding
the motion of thanks * Carried.

Mr. Galt's paper is printed ¢lsewhere.

‘The next paper was by F. J. Schwartz, of the Bell Telephone
Co.on * Telephone Cables, their Construction and Mainenance,™
und this was followed by a paper on ** Duplex Telephony,™ by T.
R Rosebrugh, ‘Toronto

After discussion on these subjects, Mr. Medbury, seconded by
Me Higman, extended an invitation to hnld the uext convention au
Ottawa.

Mr Taylor extended a similar invitation on behalf of Pe.
terboro’

On be=ing put to vote, it was decided to hold the next convention
at Ottawa.

On behalf of the firm of Ahearn & Soper, Mr. Medbury ex-
tended a cordial invitation to members of the association to visit
Ottawa after theclose of the convention.

The secretary was voted $25 as expenses in attending the con
vention.

The election of officers was then proceeded with and resulted
as follows —

President, K. J. Dunstan, Toronto: 1st vice-president, A. B
Smith, Toronta:; 2d vice-president, C. B. Powell, Ottawa; sec -
treasarer, C. H. Mortimer, Toronto Executive—George Black, E.
C Breithaupt, L. B. McFarlane, T. R. Rosebrugh, fohn Yule, O
Higman, J. W. Taylor, D. A. Starr, J J. Wright and J. A. Kam-
merer.

The last paper was by Elmer A Sperry, on “*Electric Brakes,”
which was illustrated by photographs. .

After votes of thanks to the various companies and individuals
who had extended courtesies to the association, the convention was
declared closed.

Upon the invitation kindly extended through Mr. Carroll by the
Eugene Phillips' Electrical Works, the members assembled at the
Queen's Hotel, where cabs were provided for a trip around Mount
Royal, which was greatly enjoyed by the company. Previous o the
ascent of the mountain, they went to inspect the new power house
of the Montreal street railway, upon the invitation of Mr. Cun-
ningham, the manager The convention thus closed very pleasantly.
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ELECTROLYSIS.

—

BY JAS. A. BAYLIS.¥

« Electrolysis" has been announced as the subject
of my paper, but it is too comprehensive a term to be
applied to it, as it is to the electrolytic corrosion of
underground pipes and electrical conductors by stray
earth currents, that 1 wish to confine my remarks.

During the last year or two the attention of the
electrical fraternity, and the public generally, has been
frequently and forcibly directed to this subject, and
several interesting and valuable articles and papers
have appeared in the columns of the electrical press,
or have been read before electrical societies. Up tothe
present time, however, no paper on this important mat-
ter has been presented to our association, and I believe
that a thorough discussion of the subject at this meet-
ing will be productive of much good to all interested ;
if my paper (for which I do not claim much originality)
serves as a basis for such discussion, it will have well
served its purpose. In preparing it, I have freely con-
sulted the transactions of the various societies and the
columns of the technical press, and must acknowledge
the great aid they have been to me in so doing. This
paper, therefore, is more a resume of what has been
done by others in this field, than the result of personal
experience.

One of the first places to suffer from the evil effects
of stray earth currents was Boston, Mass. Almost
three years ago the New England Telephone and Tele-
graph Co. found that the insulation of some of their
underground cables had broken down ; upon investiga-
ting, it was discovered that the lead sheathing had
been eaten through in spots in some of the manholes.
The matter was carefully looked into, and it was proved
beyond a doubt that the current fiom the rail side of
the street railway circuit had leaked on to the sheath-
ing of the cables at various points, and leaving the
cables at others, had, at the points of leaving the lead,
caten it away to such an extent as to allow water to
penetrate to the core, thus destroying the insulation of
the wires.

It was soon found that the destruction of the tele-
phone cables was but an item of the damage being done
by these stray currents ; water and gas pipes were being
caten through in a number of towns in which single
trolley street railways were being operated.  After care-
ful experiment it was shown that only where the current
left the pipes to pass to earth (i.c., where pipes were
electro-positive to the carth) was any damage being
done. The explanation given, and the one generally
accepted as correct, was that electricity passing through
a conducting liquid from the anode to the cathode, de-
composes the liquid, and in the case of water, which
contains cnough foreign matter to make it a conductor,
the hydrogen is carried, as it were, and libcrated at thes
cathode, while the oxygen is sct free at the anode,
which, if it be of an easily oxidizable material, will soon
be attacked, nascent oxygen being a very active agent.

The truth of this has lately been questioned in a
most interesting and valuable paper on this subject by
Prof. D. C. Jackson, read before the Western Society

—

CeA paper read before the Canadian Electrical Association

Flectrical Department.

of Engineers, July 11th, 1894. After a series of careful
experiments, Prof. Jackson came to the conclusion that
the oxidation of the metal as before mentioned played
an unimportant part in the destruction of the pipes, and
that the corrosive action was due entirely to the elec-
trolysis of the substances held in solution in the water
of the soils. The gravity of the corrosion of the pipe
depends on the amount of current flowing from a given
area and the nature of the salts in the soil.

‘What happens in the case of buried pipes is this:
the current which bas leaked from the rails passes on
to the pipes, and will leave them and flow to earth at
points from which the resistance of the earth cizcuit to
the power house is less than by the metallic one. The
soil of cities contains more or less moisture holding in
solution chemicals, which, when their components are
set free, are of a more or less corrosive nature.

To decompose acidulated water bétween two
platinum electrodes, an E.M.F. of about 1'5 volts is ne-
cessary ; with lead plates a smaller voltage; and with
iron and zinc still less, as the affinity of the metals enters
into the reaction. Metals buried in moist earth contain-
ing impurities may be about at the point of corrosion, a
very slight potential difference being enough to set up
marked action. This accounts for the destruction of
pipe where only a fraction of a volt P.D. was found
between them and the surrounding earth; because the
P.D. is under one volt is no surety that action will nof
take place, not so rapidly or violently of course, buit just
as surely.

\What forces the current to leave the rails and pass
to the carth? Undoubtedly because of the too high
resistance of the rail circuit, due to imperfect bonding ;
either the bonds are too small, or, what is more likely,
the contacts between the rails and the bonds are not
good. Sometimes the rails are connected to the water
pipes of a town ; if this is done care must be taken to
have the water mains connected to the dynamo at the
power house, otherwise if the negative pole of the
dynamo be grounded or connected to the track, a path
of low resistance has been provided for the current to
get on to the pipes, but to return to the dynamo it must
pass through the éarth, and damage is sure to follow.

Very many remedies have been suggested and tried.
Here are some of them.

1st. Grounding the positive pole of the dynamo and
putting the negative to line.

This only has the effect of changing the location of
the district in which the pipes are positive to the earth
from the iminediate vicinity of the power house to more
distant points,and while the action is not so violent,it is
spread over a much larger area and the trouble 1s much
more difficult to deal with.

2nd. Breaking the metallic continuity of the pipes
and cables has been suggested.

This is impracticable, of course, not only-besause of
the enormous expense of changing all the pipes at pre-
sent in the ground, but from the fact that current would
leave one section of pipe, pass to earth, and back on to
the next section.

3rd. Frequent reversalsof the polarity of the stréet
railway currents.
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This would ouly retard the action, not stop it alto-
gether. Various other more or less impracticable
remedies have been proposed, but it will be unneces-
sary to notice them.

The only sure cure for this trouble, as far as we
know at present, is in the adoption of some other street
railway system than that of the single trolley with track
return : such as a double trolley system, storage bat-
teries, or alternating currents, if a practical motor can
be constructed. A method of street railway construc-
tion was described by Mr. W. Nelson Smith in the
Street Railway Gazette of Feb. 17, ‘94, which does
away with the track return, being practically a double
trolley road, operated under the three-wire system,
using the earth and rails as a neutral. Another system
was described by Mr. Nelson W. Perry in the Engincer-
ing Magasine for March, '94. Many, if not all, of the
proposed underground conduit systems would have as
an additiunal recommendation freedom from attendant
electrolytic effects.

The discussion of the merits or demerits of these
various systems, their practicability or impracticability,
is outside the province of this paper; suffice it to say
that there seems to be more than one way of operating
street cars, without destroying pipes, &c., already
under ground.

Nevertheless, the fact remains that there are very
many single trolley roads in operation in this country,
and that something should be done to protect the pipes
of the municipalities under whose franchises the street
railway companies operate.

Absolute protection, as far as is known, it is im-
possible to have, but to ensure the greatest freedom
from destructive action, the track circuit must be of
the lowest possible resistance. This can only be ac-
complished by the best of bonding and frequent cross
connections of rails. Electrically welded rails should
be of great service in this connection.  The rail circuit
should be reinforced by overhead returns connected to
the rails at intervals, as is done with the trolley and
feeder wires. The negative pole of the dynamo should
be grounded, and the various systems of underground
pipes connected to it by conductors of large carrying
capacity.

These are the principal safeguards that can be
adopted.

The telephone companies having underground wires
have bsen amoang the sufferers from the electrolytic cor-
rosion of the lead of their cables, and a brief description
of the method used in the United States for their pro-
tection may be of interest.

A map of the un lerground conduits and manholes
is made, and on it are marked the differences of poten-
tia! betw:ea the cabl:s in the manholes and the earth,
also the direction of the current, whether to or from the
cables. In this way the * danger: district,” or section
where the cables are positive to the carth, may b: seen
at a glancz. In this district the sheathings of the
cables are carefully connected together by large wire,
and a heavy wire (or wires) is run-from the negative
pole of the d namo, which is to ground, to the nearest
maah.le in the dangsr district, and if the current is of
great v.lune, to several of the manholes. As far as 1
know, tn every case, this has changed the direction of
the curre1t, causing it to flow from the earth to the
cables, thus giving adequate protection in an inexpen-
sive way. Unfortuaately all pipes cannot be protected
tothe same extent :n the same way, and the responsi.

bility of doing proper track construction rests with the
street railway companies.

Finally, because in a town there may be but small
differences of potential betweén pipzs and the sur-
rounding earth, and .decomposition of them does not
set in as soon as the street railway currentis turned on,
we should not be deceived into a feeling of false security,
for though the destractive action may be slow in
coming, cothe it will, none the less surely.

&c’cric %shes.

Tuexe is telephone connection aow between New Denver and
Silverton, B.C .

TeLwrHONE Connection is now being laid between St. Stephen,
N.B., and Eastport. «

Tue electric light compiay at Knowltun, Que., 13 arranging to
have more power available.

TuE project to light Summerside, P.E.1, by elecincity was
voted down by the ratepayers.

Boorn & Sox, of Odessa, Ort . have a proposition for supplying
the village with electriclight.

StrRATFORD, Ont., city council proposes to purchase an electric
light plant to b= operated by the city.

A jJoinT stock company is being formed in \\'indsor. Oat,, to
manufacture signals for electric railways.

Saiti’s FaLts, Ont., is now being fitted up by the Bell Tele-
phone Co with an clectnc fire alarm system.

ArTrur KxoX, afive-yearold boy, was sun down and instantly
killed by a trolley car in Toronto last month.

Tue Montreal Park & Island Railway Co. is now in occupation
of its new workshops at the Exhibition grounds.

Tue Berlin and Waterloo Street Railway is béing relaid in
some places with a view to its conversion into an electric road.

A LarGE brick building is being built at a cost of 815,000 in St.
Roch, Que, to receive the Montmorency Electric Power Co.'s
machinery.

Tur Montreal Street Railway Compauny have ordered a boiler
for their motor shop, to be made by the Jenckes Machine Company,
Sherbrooke, Que.

11 is stated that preparations are being made to start construc-
tion work on the Canadian tunnet of the Cataract Construction
Company at Niagara Falls.

Joux W. THoxmpsox, late manager of the Reliance Efectric
Mafg. Co., of Waterford, Oat., has bought the estate from the
assignee, and will start the business anew.

Tue Hamilton & Doodas Railway Company have deciled to
ron with the * dammy ™ steam engineinstead of electricity till 1896,
when the leise to Mr. Myles expires.

AT 2 meeting of the Montreal Island Belt Line Railway Co.
this month, O. M Auge was elected president, Wm Clendinneng
vice-president, and A Priear secretary.

THe estate of T. W. Ness & Co., elecrrical appliance manafac.
turers, Montreal, was last month bought up by Mr. Rankin. 2 mem-
ber of the late firm, at 30 cents on the dollar.

Tue Central Telephone Co. are applying for incorporatior.
They will operate a line along the route of the Nova Scotia Central
Railway from Bridgewater to New Germany.

Tug Chambers’ Electric Light Co, Truro, N.S., will this
month put in a 500-light dynamo, and they have lately remodelled
their switch board and put in new regulating appliances.

Tue Miramichi Telephone Co., of Chatham, N.B., bave just
completed changing their system from the Law to the magacto

&ystem.  Geo. M. Macdonald is chief electrician for the company.

Tug ratepayers of Weston bave refused to agree to the §5,000
bonus to the Toronto and Suburban Ralway Company, and the
manager of the company says the extension shall not be made un-
iess the bonus is granted.

A uaX riding a bicycle in Peterboro® one day last moanth owes
his escape from death to a feader In endeavoring to escape from
a swiftly maving wagon, he ran right iato a trolley car, bat both
machine and rider were picked up by the car feader and saved
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Tre St John Electric Railway Co. have commenced the con-
struction of the main line between Ind'antown and Duke street, and
they hope to have the entire system completed by carly next
month.

Tue Westmiaster, B.C., Telsphone Co. have laid a secoud
cable across the Fraser River to connect New Westminster aud
Vancouver with Ladner's Landing, replacing the cablo swept away

by floods last spring.

Miss ErizaseT EnGar, of Plainfield, N J., was the victim of
a terriblo accident in Queen Victoria Park last mont, being struck
down and instantly kililed by a trolley car on the Niagara Falls
Park and River Railroad.

Tue Electric Chronometer Compauy, Toronto, is applying for
incorporatien. Capital stock, $100,000. They will manufacture
chronometers and other time indicators, supplying correct time by
electric meaos from central clocks.

T St Heary Chemical Co. have finished the construction of
two large dams-across Fall river, near Waverly, N.S., and will
utilize a waterfall there for power to drive electric carsin Halfax,
besides several factories in Waverly.

Tue Petrolia, Ont, Electric Light, Heat and Puwer Co. are
applying for incorporation. The proposition is to pump oil by
electricity from the wells from a central station, and also to light
the town by electricity. Capital $50,000.

Tue Montreal Belt Line Railway now have the necessary half
a million dollars’ worth of subscribed stock, and the work of coa-
struction will be commenced within 2 month. The work of sur-
veying ronnd the island 15 already completed.

OrTawa is the latest city whose inhabitants want the power to
ride on Sundays on the electric railway, if they choose to do so.
Petitions are being circulated, especially among church people,
with a view to requesting the Street Railway Company to institute
limited service on Sunday.

Tuge Cataract Power Co., Hamilton, is applying for incorpora-
tion. The applicants are W. H. Glassco, W. Southam, R Fuller,
W A Wood, J. W. Hendrie, W. \WV. Osboree, and John Patterson,
all of Hamilton The company's object is to bring power from
Niagara Falis to the city of Hamilton

Si1z Frank Smith and Col. Mason were driving in Toronto one
day last month, when their horses became frightened ata trolley
car and dashed into it, and both gentlemen were thrown to the
ground. Col. Mason received little injury, but Sir Frank Smith had
two ribs broken. He is reco.ering satisfactorily.

Tue annual meeting of the Great North-western Telegraph
Co was held in Toronto last month, and Jthe old officers were re-
clected as follows* President and general manager, H. P Dwig.t,
Toronto ; vice-president, Adam Brown, Hamilton; secretary and
auditor, George D. Perry ; and treasurer, Arthur Cox.

Mgr. LExay, of Sherbrooke, offers to supply Magog. Que, with
electric lighting, incandescent 16 c.p. lights at $6, 32 c.p. at$toper
year, and arc lights, if wished for, at $55 per light per annum. The
plant to be in operation within a year from date of contract, and
Mr. L=may to have full rights for the term of five years

A NOTOR car in Toronto the other day met with a pecaliar
accident, and one which might bave been followed by disastrous
results. It was running over Gerrard street bridge, crossing Doa
river, when it suddenly left the rails and dashed into the fencing of
the bridge. This gave way. The car was precipitated over the e:lge,
but luckily the hind wheels caught on the stringers of the bridge
and remained suspended till kelp artived. The few passeagers on
board were uniojured.

Tue Sherbrooke, Que., Telephone Co. propose to complete a
number of trunk lines to Sherbrooke from Compton, Ayer's Flat,
Stanstead, East Hatley and Dixville. Some of these are already in
course of coastruction, and all will probably be completed before
winter. They have also arranged to supply telephone service for
the Boston and Maine. Railway at stations along their line in
Canada for the next five years. The directors have decided to pay
in the fature a 6 per cent. dividend.

A DRYICR to render false fire alarms impossible was shown in
Moatreal {ately  The iovention is H. Trodel's, and is known as the
* Fire Alarm Hat ” The hut resembles the police patrol box, and
is opened by simply turning 2 handle; the alarm, however, cannot
be reacheq till the door is shut, and the moment it is rung the door
becomes automatically locked, the ringer becoming a prisoner till
rescuod by the firemen.  We can qaite understand the false alarm
fiend not caring to tackle this new invention, but might not persons
haviag legitimate reasons for calling the fire brigade abstain from
rendering themselves liabls to incarceration also ?

Tue Be’l Telephone Company have purchased the site at
Notre Dame and St. John streets, Montreal, for 854,000, and will
erect a fino structure thereon. The compauny'snew offices at Ottawa
are ready for occupation,

Tur Mcrchants' Telephone Co. of Montreal is to be in opera-
tion within a month orfive weeks. The capital stock of the compaay
was exhausted in partly putting in the necessary equipment, but the
directors lent the amount requirsd to complete this work.

Tune Hamilton, Waterdown and Guelph Electric Railway Co.
is asking Hamilton city council for a bonus of $125.000. The
estimated cost of the road is $300.000, and its promoters are J. 1.
Flatt, M.P.P,, \V. O. Sealey, of Waterdaowa, and \V. P Howland,
Toronto.

Tue receipts of the Toronto Street Railway last mointh were
the largest in the history of the company, amounting to $104,152,
against $92,745 for the corresponding month last year. The Exhi-
bition traffic accounted for the increase The city's percentage of
the receipts was $8,332.

ST. THomas, Ont., Street Railway has been sold to the syndi-
cate which controls the Montreal, London, Toronto and Cleveland
street railway systems, and the service will be extended and con-
verted into an eleciricline. Itis proposed to extend the line later
on to Port Stasley.

Tue Montmagny Manufacturing and Electric Light Co. have
been incorporated, with a capital stock of $10,000. They will
manufacture and instal eléctric light and telephone appliances, etc.,
ard manufacture and deal in lumber. e understand the head
office will be at St. Thomas de Montmagny, Que,

Hury, Que,, city council have given a contract to Theophile
Viau to furnish electric railway and lighting systems for a term of..
35 years. The railway scheme also contemplates branches to
Aylmer, Gatineau and Ironside. Mr. Viau will form a compauy to
take advantage of this valuable franchise.

A rroCLAMATION bas been published to the effect that the law
which was passed at the last session ot the Dominion Government,
relating to the electric light 1aspection, shall come into force April
1st next. The standards and apparatus have bsen approved, and
O. Higman has been appointed chief inspector. Mr. Higman
is notv engaged in organizing his department.

H. F. Dexnis, electrician for Bennett & Wright, Toronto, has
been appointed instructor in electricity for the commercial college
of Shaw & Elliott, Toronto. Mr. Dennis is well qualified for the
position, having graduated from the Massachusetts Institute of
Fechnology in Boston, and being for eleven years engaged in prac-
tical electric work with the Thomson-Houston Company, and other
corporations.

Tue Montmorency Electric Power Co. will make application
at the next session of Quebec Legislature for power to increase its
subscribed capital stock and to acquire the ownership or use of any
patents or rights with regard to electricity or any other motive or
illumivating power, and also to acquire such riparian rights, eté.,
on streams and lakes in Montmorency, Quebsc and Charlevsis
counties, as may be necessary for the company's purposes. The
contract for the four large generators for these works has been
taken in hand by the Stanley Electrical Maoufacturing Co., of
Pittsfield, Mass., for whomt M. D. Barr & Co. are Canadian agents.
The great water wheels already installed there were built by J. C.
Wilson & Co., of Glenora, Ont.

The Bell Telephone Co.
of Canada,. Limited MONTREAL

Manufactures and has for sale every description of

Telephonie 223~ Electrical Apparatus
Line Mlaterial and-Supplies

Will fornish tenders for supplying Warchouses, Poblic Building:
' ) c‘}iqtéls a.ngr Ia(srcllim with ooe Boles.
Privato and Local Telephono Systems, Burgliar Alarms
Hotela Elevator and ognexb Annunasiators, ﬁowl Room
and -Fire.Calls; Eioctric Bolls, Pus;z:_Bnnoqs, oto.
Will also farnish tenders to cities, towns and villages for

FIRE ALARM AND POLICE PATR_OL SYSTEMS
Catlogues will be farnished on application,

Moxraxar~Bell Telophone Bailding, 367 Aqueduct St.
Toroxro—Bell Tolephone Bailding, 3;1 croperanca St
Hasit.rou~Bell Telephono Batlding, Hughson St.
OrTawa—Bell Telephons Ballding, Queen St.
uzsxc—Bell Telephone Bulldiag, St. Jobn and Palace Sts,
nnirxa—Forrest Block, Main St

SALES
DEPARTMKENT

——
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Sypney, N.S., has an all night electric service. This, says the
Island Reporter, is one of the benefits of the wise course of the two
competing companics baing amalgamated, and now supplying light
from the same station The new company have purchased a new
engine and boiler to run their plant

Tug Packard Lamp Co. (Ltd.), Montreal, has now been in-
corporated with a tutal capital stock of $3v0,000. 1hey manafac-
ture and der! in elecctrical and other machimery and all kinds of
articles conn-cte] with the supply of electricity and the use of elec-
tric apparatus. The incorporators are W. D. and ] W Packard of
Warren, O, J. H and H. K. Howry, of Saginaw, Mich., C.C. Paige
(manager), Montreal, F. E. Cavanagh, Montreal, Alex. Mac-
kenzie, Toronto ; and T. C. Sims, of Little Current, Ont. It has
not yet been decided where the new company will have its head-
quarters, but in all probability it will be in Montreal or Ottawa.
The intention is toabsorb the present Packard Lamp o.'s business,
which at present is confined to the manufacture of clectric lamps
and transformers. The sale of these standard lamps has increased
over 30 per cent. during the past year.

ToroxTo Fire and Light Committee a few days ago opened
tenders jor the electric lighting of streets. Hitherto the price
charged by the Toronto Electric Light Company has been 293( cents
per lamp per night, or $109 per lamp per annum. The lowest ten.
ders now sent in were, one from the Toronto Street Railway Com-
pany, the price being $83.65 per lamp per year for five years, or
$76.66 for twenty-five years; and one {rom the Toronto Electric
Light Company, who offered in the future to supply light at $74.82%
per lamp per anoum. The question whether the city will do its
own lighting has not yet been finally decided. Meantime a sensa-
tion has been caused by the statement that the Toronto Electric
Light Co. had been approached by certain aldermen who were
soliciting bribes, and the matter is to be investigated before the

county judge L
gersenal.

Geo. McSuerry, proprietor of the McSherry Plow Works at
Ingersoll, Ont., died on the 30th Sept., at the age of 57. He had
been ill for some years.

J. B. Mackay, who superintended the construction of the
Niagara Falls Park and River Railway, was presented the other
day with a gold watch from the officers of the company on the
occasion of his return to his home in Mobtreal

LyMaN Moore, the well-known Hamilton manufacturer, died
on the 8thinst. Until lis retirement a short time ago, he was
manager of the Hamilton glass works. Mr. Moore was for many
years president of the Hamilton Street Railway Company.

‘THos. R. ALLIsoN, engineer and machinist to the Chatham,
N B, fibre and pulp mills, has severed his connection with that
industry, and will be succeeded by Mr. Wilson, late chief engineer
of the St. John electric works. Business at the pulp mills is brisk.

W. H. Price, travelling passenger agent of the 1.C R., while
in Halifax the other day, was presented with a gold pin from the
Nova Scotia Mining Society in recognition of his courtesy to the
members of the society, on their recent convention. The pin bears
on it the emblem of the society.

Jous Coxway has been appointed supenntendent of the
Lachine Canal. He has spent most of his life in working on the
canal During the enlargement of the canal he began work as a
chainman, and before its completion he had been promoted to the
position of assistant engineer. Ernest Marceau is chisf engineer.

Mgr. UssworTtH, chief superintendent of the I.C.R.,died at
Charlottetown, P E 1., last month. He was cnnnected with the
G T.R. for several years, but since 1872, when he began construc.
tion work on the 1.C.R., has beea connected with the latter road.
He was a member of the Canadian Society of Civil Engineers A
widow and five children are left.

Frep \WW MouxT, electrician of St. John, N B, Gas & Elec-
tric Light Co . committed suicide on the sth inst. by shooting him-
self with a revolver. Deccased bad been suffering from fits of
despondency since an accident which had injured the sight of onc
of his eycs about a year previously. He was a native of Montreal,
and was about 30 years of age  He wasa clever clectrician.

CAPT. GILBERT JoMNsTON, of the steamer ** Hero," has been
appointed mechanical superintendent for the Richelieu and Oatano
Navigation Co. He is well known on the lakes as an intelligent
and carcful engincer  He did his first stcamboat work, says the
Kingston News, as engiaecr on the steamer ** Shickluna,’ between

Chicago and Montreal., After a few seasons he took charge of
the steamer '* Lake Erie’ on the same route. He subsequently
took an appointment as mechanical superintendent of the Chicago
and Montreal Forwarding Company. His next charge was at
Deseronto, where he looked after the engine department of the
Rathbun Company. Upoa leaving there his services were sccured
by the Collins Bay Rafting Company, in whose employ he remained
for some time. He then secured a more lucrative position as fore-
man in McEwen's machine shop, Kingston He then went to the
Lake Ontario and Bay of Quinte Steamboat Company, first as
engineer on tha steamer * Hero,"” and then as captan. He suc-
ceeds P. A. Thompson, who goes to Kingston to replace E. Adams,
as boiler inspector. Captain Johnston's headquarters will be at
Sorel, and he will have 27 steamers besides the machine shops,
employing 200 men under his care. Captain \V. Bloomfield has
taken charge of the steamer ** Hero" in place of Captain G.
Johnston.

ASSOCIATION OF ARCHITECTS.

The annual meeting of the Province of Quebec Association of
Architects washeld in Montreal on Thursday and Friday, the 4th
and 5th inst. The chief business on Thursday was the election of
officers, which resulted as follows:

President, Charles Baillairgé, Que.; 1st vice-president, A. C.
Hutchinson, Montreal; 2nd vice-president, A. T. Taylor, Montreal ;
secretary, J. Vean, Montreal ; treasurer, J. Perrault, Montreal.
Members of Council—]. Nelson, A. F. Dunlop, A. Raze and L. Z.
Gauthier, all of Montreal, and F. X. Berlin guet and }. B. Bertrand,
of Quebec. Auditors—W. McL. Wolbank and j. Z. Resther

A fine photographic group of the Montreal members of the
association was presented to the Quebee section.

Intheafternoon, Chas. Baillairgé read a paper on ** Foundations
in Deep and Unreliable Soils,” in which, after referring to some
notable instances of thel instability of buildings constructed upon
sandy or other unsuitable soils, the author spoke of the necessity
in Canada for a school of architecture, where aspirants could receive
proper instruction in the sounding of soils, etc, It was hard, he
thought, to see how, while an engineer wauld never attempt to drive
a pile or sink a caisson without sounding the soil he had to build
on, an architect could consider himself less liable to thé danger of
unequal settlement. 1t was not settlement that was to be guarded
against, but inequality of settlement in the different portions of a
foundation.

A. T. Taylor also read an interesting paper on ** The City of
the Future.”

The evening was taken up with a conversazione at the Art
Gallery and opening of an architectural exhibition.

Friday was spent in visiting some of Montreal’s objects of in-
terest, including the new Erskine Church, designed by A C
Hutchison.

IMPROVED REGULATION BY FLYWHEEL
ACCUMULATORS.

BY JOHN GALT, C.E. AND M.E.

The object of this paper is to indicate a simple means whereby
considerable energy may be efficiently stored and restored to advan.
tage for central power station purposes.

This at once suggests that a suitable accumulater capable of
operating also as a regulator must be introduced.

Energy, as you 2ll know, is only another expression for accumu-
lated work, which may be done cither by raising the body a given
height, or impressing upon it a given velocity, the first example
b;:ing tll(le simplest idea of what is meant by the clementary measure
of work.

When force acts upon a free body it will of course set it in
motion, notwithstanding its inertia, whizh presents a resistance to
be overcome. Thus work isalso done in impressing upon a body
velocity either linear or circular, one of transition or rotation.

The inertia due to mass is ever present, therefore work can be
accumulated or stored up in a rotatiog wheel as surely as it can be
in the ram of a pile driver, the bulfet or ball from a gun, or the
ponderuus head of a steam hammer. .

A heavy rotating body as a fly wheel of an engine is simply a
reservoir into which the work of the engine can be poured just as®
water into a reservoir, or some mechanically constructed accumu-
lat ., there to be restored when occasion demands.

The following cquation gives the estimate of work stored up ina
body when moving or rotating with a given velocity.

When a velocity V is impressed on a body of weight W, the work
done or stored up Wwv

k]

= e—

From this expression we can conclude that the work stored up 1o
the separate parts of a body moving with any given velocity de-

nds upca the square of the distance of each part from the revolv-
1ng centre of axis of rotation.

For example, one pound or one ton weight 3 feet from the axis of
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rotation has nive times as much work stored up as the same weight
at a distance of 1 foot, provided the angular velocity is the same in
both cases.

There are very many examples in the arts of accumulating work
by simple mechanical means, similar in priociple to the one
which I now propose for consideration.

The flywheel press which is used for cutting and punching
material or stamping cuin consists merely 1n the apphcation of &
revolving lever or wheel weighted at tho ends, or the heavy re-
volving flywheel in a shcaring or punching machine has the same
pringiple applied {or accumulating energy to assist in carrying the
prime mover over 1ts hardest work.

Take the case of the tiny sewing machiue, whether driven by
hand or foot When the w{ccl is turned rapidly 1t runs steadily
and uniformly, notwithstanding that the driving force is variable;
this exhibits largely the function of a flywheel for ordinary pur-
poses. :

From what I have already stated a good deal may easily be
learned about the nature of a flywheel.

Suppose two wheels exactly alike attached to each other on the
same shaft, so as to make practically one wheel of double the weight,
then the work stored up for any given speed per minute is doubled,
thus showing the influence of weight alone.

Let, however, the speed be doubled by increasing the number of

revolutions in a given time, or by increasing the diameter of wheel,
then the werk stored up is four times as great.
‘This latter case empgasizcs the great importance of velocity.
Reverting to the onginal formula representing the energy stored

. R WV: . .
in flywheel, viz.: E = ETa then by differentiating & E =

wv

e AV or AE= -—A—v- which is the fluctuation of velo-

&

wvs v

city, and it is the function of the flywheel to keep this down
within small Jimits. This fluctuation may arise either from varia-
tions in the effort exerted by the prime mover or from variations in
the ciioad or resistance, or it may arise from both these causes com-
bined.

When one flywheel is used it should be placed ir as direct con-
nection as possible with that part of the mechanism where the
greatest amount of fluctuation originates, but when it originates at
two Or more points it is best to have a flywhel connected to each.

We can readily see from the original formula that a flywheel run-
ning with a considerable rim velocity can store a very considerable
amount of energy.

Take for example a wheel having a rim velocity of 75 feet per
second, and weighing, say 20 tons :

20 x 75%

Energy of rim = Y

== 1747 {oot tons

Expressed in horse power minutes E%—Z—O%g;? 1usop

. .. AL
Or direct from original equation Py

This represents the ordina;qy safe speed of the present best de-
sign of cast iron flywheels ow if improved flywheel construction
will securean increase of s say to 15007 300 feet per second, the
energy stored would of course be four times and sixtean times greater,
viz., 500 to 2,000 horsc-power minutes respectively, as against, say
120 horse, with a similar Froponionate increase of energy available
and ready to be restored for regulating purposes.

Column 2 of table 1. shows the total amount of energy stored for
different rim velocities for each ton weight of rim.

The energy is expressed as horse-power minutes instead of foot
tons or foot pounds —in other words, if the energy of the flywheel
were all used up in one minute the horse power given out would be
the number there stated.

Flywheels of the ordinary type in use occasionally fly to pieces with-
out giving the slightest ‘warning, making an utter wreck of the
station, besides being very often accompanied by loss of life,

Of late years these accidents have bescome very numerous, and
the reason is simply this, that prime movers and flywheels are
called npon now to perform maoch harder duty than formerlfv. and
any one who has studied the present requirements, especially for
central power station work, must be more than convinced that
some improvement in the line I am pointing out would be of im.
mense advantage. Little or no improvement in the design and
construction of flywheels has taken place since the introduction of
the steam engine, and this is all the more remarkable when we
consider the many improvements which have taken place in almost
every other direction and detail of mechanical scieace.

The consensus of opinion of both mechanical and electrical en.
gineers and experts cverywhere may be sommed np in the state-
ment by Dr. Edward Hopkinson, of London, England, in his late
paper on Electrical Railways, viz :

* If an efficient accumnulator, capable of working as a regulator,
could beintroduced, it would be possible to reduce the capacity of a
generating plant by at least 35 to 40 per cent., and at the same time
considerably increasc its efficiency.  Such an accumulator I ven-
ture to suggest is to be found in better wheel const-uction.  With
any electric railway on which there are a number of cars it always
happens that at frequent close intervals of time the Ioad is very
much beyoad the average power required:”

The generating plant at the central station must of course be of
sufficient capacity to meet the largest demand which may be made
onit, Consequently without some source of accumulated energy
to fall back upon, the prime movers must be made larger in order to
handle with certainty the maximum loads,

Both in Europe and America the sobject of improved Sywheel
construction is now beginning to receive the attention its import.
ance deserves. .

1:8.6-P. minutes

The central station of the Union Railroad Company, ftogn which
are run all the trolley lines of Providence, R. I., has lately installed
cross-compound engines, with direct connected generators on engine
shaft, having specially designed flywheels, the main obgect being
the prevention of accidents, which have recently been of frequent
occurrence.

Mr Sheldon the engincer, believed that he could make a wheel
which would be absolutely indestructible, and prevailed upon the
«directors.to insure themselves against the flywheel epidemic, by
‘bullding it entirely of wrought iron and steel, with a large margin of
sifety~<no-dttémpt or claim, however, being made to secure better
accumulation of energy, and consequent steadier regutation.

Its design Ant construction will be apparent from the drawings

reproduced and 4llastrated in Fig. 1.

FIC. ¢,

The steel rim is attached to a plainsteel disc, which takes the
place of arms or spokes, the whole being connected to shaft as
shown by means of cast iron hub or nave.

This wheel, which must have cost a very great deal of money,
has not been built to act in any better capacity as a régulator than
the ordinary cast iron fiywheel, and it surprises me thatit was not
designed and proportioned to operate also as a powerful wheel by
merely increasing its rim velocity, even at the expense of a reduced
factor of safety, which at 40 is altogether too high for require.
ments of safety alone, especially when wrought iron and steelis
used, and not cast iron, which at the best is 2 most uncertain metal.

That there is a want for a powerful but light fiywheel will be
generally admitted.

Some” advocate heavy flywheels because of their power, others
again condemn them because of their weight.

A powerful flywheel of ordinary design, meaniog a heavy flywheel,
has placed engineers between the devil and the deep sea.

Now a powerful and light flywheel deriving its power from its
high speed should satisfy both sides.

In prosecuting my enquiries 1 find tbat already a very gcod prac-
tical solution of this problem has been suggested.

Prof Sharp, B Sc., Wh. Sz, etc, a distinguished mathemati-
cian and engineer, of London, England, has taken up this subject,
and actually invented and patented within the last month or soa
new method of wheel construction, which appears to exactly
fili the bill. This improvement covers tho entire ground, and

Fic. 2,

strange to say, is applicable to all kinds of wheels from the peram-
bulator and bicycle wheel up to the pulley for power transmussion,
as well as large flywheels.

Having made thisdiscovery, I at once entered into correspondeace
with Prof. Sharp, and have his letter of last month (August), stat-
ing that he is now arranging to have his new desiga introduced in
some important contracts.

I am much indebted to him for his pamphlet giving a pretty ac-
curate and full description of this new system o§ wheel con-
struction, together with rules and formula on the * Theory of the
New Flywheel.'”

The principle of this new construction proposed is based upon
the use of stcel spokes instead of arms or disc, these spokes being
tangent and attached respectively to therim and nave. ™ 7

This feature of tangent spokes, now so well and favorably known



THE CANADIAN ENGINEER.

in bicycle wheel construction, is, it seems to me, ane which can be
advantageously applied and extended generally toall kinds of wheels,
and itis in this direction where mechanical accumulators may be looked
for. When any wheel built with radial arms or spokes is at rest, their
direction passes througb the centre of the hub, but when a driving
effort is exerted, the direction at once changes. and instead of pass-
ing through the centre of the hub, passes along tangent to a small
circle us illustrated in Fig 2.

This action causes continual bending to and fro of the spoke at
the point where it leaves the hub and the stresses induced by bend-
ing are much greater than those due to the direct tension of the
spokes. In fact a wheel with radial spokes is not arigid structure,
for before it can be driven the hub has to be moved through a small
circle relative to the rim. If the direction of drivingisreversed, the
hub must first return to its original relative position and then be
displaced an equal amount on the opposite direction before driving
can take place. To obviate this injurious action, tangent spokes
have been introduced of late into bicycle and other classes of wheel
construction, and there is no good reason why this design should
not be adopted for wheel construction generally and especially for
pulleys and flywheels. These tangent wheef; are built with the
spokes such that they all permanently touch a certain fixed driving
circle.  Half of the spokes are inclined in one direction and half
in the opposite.

In a whee! constructed with spokes tangent to the driving circle,
when the driving effort is exerted, the tension of one half of the
spokes is increased and that of the other half diminished.

‘Theoretically, then, a tangent wheel is much better than a direct
or radial spoke wheel, since 1t approaches more nearly to a rigid
structure, as the angle of displacement of the hub relative to the
rim being very small and due entirely to the stretch of the spokes
caused by tension due to driving effort. .

A heavy filywheel which is too large to be cast in one, or two
half pieces, is usually built up, the rim being cast in segments and
the arms also of cast iron carefully fitted at one end to the nave and
at the other to the segments of the rim, or in some cases the arms
are cast on as part of the rim segments and only require attaching
and fitting to the nave.

The cost of constructing a large flywheel in this way is very
reat.

& Fig. 3 is a section of the rim with spokes attached for a flywheel
pulley to be built in segments on the new system.
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With ordinary cast iron wheels the specd must not exceed a cer-
tain limit, as the centrifugal force due tu the rotation produces
forces on the rim actiog radially outward, these are balanced partly
by the tension on the arms and partly by circumferential tension on
the rim ; these combined forces produce bending on the rim similar
toa beam uniformly loaded and fixed at supports, asshown in Fig. 4.

Fic 3.

The exact amount of the stress duc to this bending moment is
difficult to determine, but that it is very much greater than the cir-
cumfercntial tension on the rim is proved by the fact shat a lincar
speed of rim of 100 feet per second (which is the highest speed
allowable for a large flywheel), the circumferential tension on the
rim is only 3 ton per square inch, whereas the breaking tensile
strength of cast iron is from 10 to i2 tons  Thus the stresses on
the rim due to bending caused by the pull of the arms at a few
points only, must certainly be very great.

In flywheels with numerous steel spokes, Figs. 3 and 8, therge isno
very great length of rim unsupported, consequently this bending
actinn is almost entirely climinated, and therefore a much higher
speed can be used with safety

In wheels with radial arms the arms or spokes which are straight

when the wheel is at rest will each be bent as shown, exaggerated at
a & (Fig. 5), when the effort is being transmitted from the nave to
the rim in the dircction indicated by the arrow  If the direction of
driving be reversed, or if the driving effort be lessened, and the rim
ovcn;uns the nave the arms will be bent as shown by dotted line
ata b.

DRIVER.
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1t will be seen therefore that radial spokes constitute a slightly
flexible coupling between the rim and nave of the wheel, so that the
rim may be moving with practically usiform velocity while the
fluctuation of velocity of the nave may be considerable, whereas the
action of the tapgent spokes, being a rigid structure, is entirely
difterent.

In continuing the consideration of this subject further, I will refer
almost entirely to Irof. Sharp's system of wheel construction,
because I find he has prpvided for the difficulty of attaching spokes
to nave by a simple and efficient method of winding spokes in
pairs around the nave in helical friction grooves.

The distinctive features of Prof. Sharp's new system of wheel con-
struction are illustrated in Figs. 6and 7

The nave or hub of the wheel is attached to the rim by a series
of loops of iron or-steel, one loop forming a pair of spokes.

Fig. 6 illustrates the elevation of a wheel with 24 spokes in 12
pairs. One loop or pair of spokes is shown thickened.

The ends of spokes are fastened to the rim by meaus of nuts or
nipples in any usual way.

Thete is absolutely no fastening of the spokes to the nave beyond
that due to friction.

The ends of all spokes may lie in one plane, but as the spokes
approach the nave they are spread out latterly in a similar manner
to that usually seen in bicycle wheel

Fig. 7 is a section through the nave and rim and shows the lateral
spread of the spokes ; the nave surface may have a single or multiple
screw according to the requirements.

The pair of spokes a, a', Fig. 8, is shown having an arc of contact
with the nave of nearly half a turn, the part of the loop a, a', in
contact with the nave, is formed spirally so that all ends of the
spokes on one side of the middle plane begin contact with the nave
at the same distance from the middle, and the other eads leave the
nave nearer the centre or middle plane, Fig. 7.

In the wheel illustrated in Figs. 6 and 7 there are twelve pawr of
spokes, six pair being on each side of the centre or middle plane,
so if the parts in contact with the nave lie in grooves, these groove:
will form practically a six-threaded screw on the nave surface.

The arc of contact of each pair of spokes with nave may of course
be varied. Thus keeping the end a fixed in the position shownin
Fig. 6, the end at could be taken to the place occupied by a's.

By making the spokes have a spiral arc of contact with the nave
as described above, the positions of all the spokes relative to the
nave are exactly similar, and thus the wheel is symmetrical, and the
spokes are all of ¢xactly the same length.

This would not be the case if the arcs of contact were circles
whose planes were perpendicular to the axis of the wheel, as the
middle points of each of the pairs of spokes would then all licat
different distances from the middle plane of the wheel.

The nuts or nipples fastening the spoke ends to the rim being
screwed up until the necessary tension is on the spokes, there is
ample friction between the spokes and the nave to prevent any
relative movement, while the angle at which the spokes leave the
rim remains always the same, consequently there 1s no injurious
wrenching action on the rim joints.

The rim joints can thercfore give no trouble, however severe
the work to be done by the wheel.

In Sharp s wheels the action of the spokes is illustrated in Fig. 10,
and shows the relation of the pair of spokesto the nave and rim.
When transmitting effort from the nave to the rim, in the direction
indicated by the arrow, the pull Fo on the portion a b of the pair of
spokes is a little greater than the initial pull, while the pull F4 on
the portion d ¢ 15 a little less than the wmtal pull.  The difference
between e and F¢ 1s taken up by the frictional gnro( the portion
b con the nave. The difference (Fe — F4) multiplied by », the
radius of the hub, gives the twisting moment transmitted per
pair of spokes OUr the forces Feand F4, acing at a and d res-
pectively, may be resolved nto radial and tangential components
Te,Re, and {‘4, R4 respectively. The radial components Re and
R4 have no cffcct 1n accelerating or sctarding the motion of the nm,
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so the resultant force accelerating the rim is (T4 — T4) per pair
of spokes,

Now, in a flywheel, suppose the effort at any instant to fall below
the average resistanee, as would be the case near the beginning and
end of cach stroke of the engine, the pull Fy on the portion d ¢
wounld become greater than the pull F, on portion 6 5, and the rim
of the flywheel would supply to the nave the momentary deficiency
of effort The only effect of this slight variation of stresses on the
portions a b and d ¢ of the $pokes is that they are slightly elongated,
the elongation being so small that the whole wheel—rim, spokes,
and nave—constitutes & practically rigid structure  Thus for a
variation of stress of t ton per square inch, taking E, Young's

fic 6. F16. 7.

modulus, 10,000 tons per square inch, the spokes will stretch peri
odically 4 530th part of their length  In a wheel 20 ft. diam eter
this periodic stretch of the spokes will be
10 x 12
“Tocoo

As regards the staunchness of the joints between the rim and
spokes, the case is infinitely better than in the radial spoke wheel.
Whatever be the stretch of the spokes, they must always touch the
nave circle of radius ». Thus the angle at a or d at which the
spokes leave the rim remains always the same, and there is conse
quently no wrenching action on the rim joints.

Fig. 8 shows description of a high speed flywheel according to the
new method of construction, Fig. 9 showing enlarged section of rim.

An exactly similar method of construction can be applied to fly-
wheel pulleys where too large to be cast in one piece, as iilustrated
in Fig. 3; the spokes and nave can be designed in a similar way to
fig. 8 with ro-threaded screws.

This cast ixop pulley (sec Fig. 3) is 214t. india and has 1} in.
spokes. The rim is in segments of cast iron and weighs in al? 16
tons, nave 1 ton, and spokes 7 tons ; these proportions of course will
vary according to the requirements of design for different specds.

In order to illustrate more pointedly and fully the applicaticns of
these new designs let me take first the example of a gas engine
working with the Otto cycle, the excess energy of which is very

= -o12 in.

SIXTHREADED SCALW
CAST ON IeAVE.

large, and to run steadily they must have very powerful flywheels.
or electric lighting purposes a gas engine is sometimes employed
to drive a dynamo direct.

As an example, suppose a dynamo to make 240 revolutions per
minute or 4 revolutions persecond with a flywheel cast in one piece,
taking the safe rim velocity to be 8o ft. per second, 1ts diameter
would be 63 feet

With a wheel built on the new system, the weight of im being the
same as before, if the diameter were increased to 19 ft.. the velocity
would be trebled, and the fluctuation of velocity would be reduced
to one-ninth part of its original value.

The governing of gas engines is obtained almost altogether by
cutting out explosions So that with say half load {a necessuy
which exists often in central lighting stafions), an explosion would
only take place every three ur four revolutions, causing great irregu-
larity of running, unless specially provided against.

What was wantel, therefore, was a gas engina that would give
about as good and regular turning movemer* . the double-actin
steam engine, and which might in most ca- be easily couple
direct to the dynamo.

By introducing a powerful fly wheel, say of increased weight and
speed, a very steady effect could be secured, and if gas engines had
always been provided with such flywheel accumulators, there would
have been little trouble with belts and unsteadiness of currents from
dynamos, -

Column 2 of table I. shows the amount of energy stored for
different velocities fcr cach ton weight of rim.

Table 1. has been carefully calculated and will be found most
useful for designing fly wheel accumulators to satisfy given con-
ditions

The available energy per ton weight of rim for a total fluctuation
of 10% will be found in column 3.  If, however, still closer regula-
tion is desired for special cases, then to provide for a total fluctua-
tion of only 5%, i.e, 2(? er cent. above and 23% below tie average.
then column 3 divided by 2 will give the horse.power minutes of
energy available, and of course column 4 would require to be just
doubled; the remaining columns, however, would remain unaltered.

By way of illustration, let ine take another example where the
extra power required at the generating station, corresponding with
the starting of cars or running on up grades, etc., would be about
%o to Go horse-powe: .ainutes.

From column 3 it will be seen that if a flywheel accumulator be
built to run at a speed of 300 feet per second, with a weight of 3
tons in the rim, and with an allowance for a maximum fluctuation
of velncity of 5% above aud 5% below the average, this will supply
the Go horse power required.

Thus the engine and boiler plant may be of capacity correspond-
ing to the average power required, provided this fly. bel accumu-
lator be used.

LR 13 TTT N uou.}'om
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Thus when a sudden increase of load occurs the engine will be
developing less power than that required at the moment, and
the speed will diminish.

During this diminution of speed the flywheel delivers up energy
corresponding to the difference between the power required and
that developed by the engine at the instant. This diminution of
speed goes on until the demand for power at the staution falls below
that being developed by the engine.

The speed of the engine will now increase shghtly, and addi
tional energy will be stored in the flywheel.

Besides reducing the size of the engines and boilers at the station,
such an arrangement will allow the cagines to work steadily at or
near their best maximum capacity, which is most important and
advantageous where ecoiomy of steam consumption is concerned.

The mechanism of the engine is subjected to far less stress since
there is no-violent fluctuations of speed, and the goveraor gear may
in many cases be reduced to the simplest type, thus permitting often
considerable increase in the number of revolutions per minute of
engine. which would assist somewhat in securing the necessary
higher rim velocity of flywheel.

In many cases a flywheel might also be attached direct tq the
dynamo shaft, with some suitable friction interposed between it
and dynamo, so that in case of short circuiting the armature of the
dynamo might be pulled up while the flywheel continues to revolve,
thus merely corresponding to the breaking of the belt in the case of
a belt-driven dynamo.

Taking a speed for a dynamo shaft to be Goo revolutions“per
minute, a wheel 113 feet in diameter would give the n rim
velocity of 300 feet per second, and for the requirements of last ex-
ample give the necessary 6o horse-power minutes of available
energy.

From an examination of load curves from several power stations
taken from meter readings, the period of time from average to
maximum load seldom cxceeds oac minute, and inaverage-sized and
well-developed railway systems this period is very much reduced,
and falls within 15 seconds.

The load curve for example from the Torouto Street Railway
power station showed at one time a fairly uniform load hine of 2,000
average horse power, the readings oeing taken, 1 think, every 15
minutes, and even then the ordinary average was tabulated after all
the violent and momentary fluctuations on ampere meters bad ceased.

Had the load curves been drawn out to readings of 15 seconds
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instead of 15 minutes, the variations would have been clearl
marked ; as it was, however, 1 found that within periods of huﬁ'
minutes, more or less, the extra power required varied from 20 10
30 per cent. above the average, viz., from 2,000 to, say, 2,500 horse
power. And it would be further apparent to any observant
mechanic that the entire machinery in the station from the revolv-
ing armature in the gencrators, down through the mechanism of
the engine and its governing gear to tho very steam inlet valves of
cylinders, and along through steam pipes to the water in bollers,
had to accommodate themselves directly to this sudden demand
upon them, simply because there was no form of accumulated
energy attached to the driving machinery to fall back upon in order
tocarry it over the momentary maximum load resistance,

The engines in this station are five in number, cach of say soo
horse power, of the Armington & Sims design, cross compound with
doubte cast-iron flywheel pulleys, cach 8 feet in diameter, and re-
volving at about 275 revolutions per minute, belted direct to gener-
ators for a much higher speed.

For the purpose of comparison it will be sufficiently near the
truth to assume that both flywheel pulleys have rims both weighing
together about 4 tons, running at 100 feet persecond. This, accord-
ing to table, will give 40 horse-power- minutes, and with a total
variation of 2'& per cent. abova and below the average speed, the
total available enery will be 4 horse.power minutes, or a total
available energy for road regulating purposes over the entire §
engines in station of 20 horse power.

This amount is of course entirely inadequate for anything be-
yond the mere work and the {unctions of an ordinary flywheel.

You will now appreciate the value and importance of having ac-
cumulators, designed for storing and restoring from 20 to 30 per cent.
extra power beyond the average requirements, and you can also
understand that there is no difficulty or trick about having flywheel
accumaulators attached to properly handle such conditions, especially
as additional wheel accumulators could be applied to the genera-
tor shafts as well as to the engine shalts if necessary.

This plant, by way of comparison, as it stands, therefore, should
be good for an average of about 2,500 horse power, but if designed
with proper flywheel accumulators it could handle with ease an
average of 3,000 horse

Now, coming to the case where generators are connected direct
to engine shaft. the Problcm is much easier and cheaply solved
when the speed ruuns from 300 up to 60o revolutions per minute, but
when the rotative speed is down as low as’100 revolutions per
minute, the problem of attaching efficient and suitable flywheel ac.
cumulators becomes much more difficult and costly.

What [ have said alrcady will fully explain and provide for the
case of direct connected hig{ rotative-speed generators, but by way
of variation let us consider the case of slow-speed generators, for
example, the large horizontal cross compound Corliss engines of
1,200 horse power being built for the Toronto Railway Company,
to the engine shaft of which the generators are auachu{

Each of these engines is provided with a specially built-up fly-
wheel, 20 feet in diameter, and having an effective rim weight of
say 3o English tons, now running at g0 revolutions per minute, or
1.50 per second, the rim velocity will be go fect per second

‘The total energy stored in flywheel

WVs .
= 5458 := 250 horse.power minute..
Giving 23 horse-power available energy, corresponding to
av I .
¥ = i for regulating.

Here also it is at once apparent how helpless this flywheel is to
permit of a sudden variation of load without calling upon the entire
mechaaism and governing gear of engine to act and react, so as to
control the proper distribution of steam

In other words, as there 1s no great accumulated energy the en-
gine indicator cards will vary very much in the same degree as the
load resistance.

Although the weight of revolving armature, ectc., will add
to the energy stored, the engine will still be subject to the
varying stresses due to the continually changing load.

Now suppose one or two flywheels of the same weight were built
to run at double this velocity, or better, say 200 feet per second, the
total available cnergy for the above fluctuation would be increased to
250 horse power, or fully 20 per cent beyond the average power of
engine, viz, 1,200 to 1,450 horse power.

In other words, the engines as designed will average normally
1,200 horse, whereas with engines designed for 125 revolutions per
minute, with two flywheel accumulators would give a working aver-
age of about 1,500 horse, with greater ease and much better resuits
as to economy.

The following theory of the new flywheel by Frof Sharp, with
certain examples and cases worked out, will be found most useful
and valuable for reference

THEORY OF THE NEW FLYWHEZEL.
Let W .= total weight of rim in tons
W' = weight of spokes
V :-: average velocity of rim in feet per second
E — kinetic energy stored in rim in foot-tons
N - kinetic energy stored in rim H.P. minutes
N = Available H.P. minutes corresponding to 5
7 — the radius of the rim in feet
f == tensile stress on the spokes, tons per square inch
a — angular velocity of wheel
AV = difference between maximum and minimum velccities
n = AV _ fuctuation of velocity
_ weight of 1 ft. length of spoke, 1 square inch section =
338 1b. = 00151 tons

a = sectional area of a spoke, square inches
w? == weight of one spoke,

Energy of Rim.—
wv
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Energy of Spokes, considered radial.—Consider a small piece of a
spoke of length d x, and distant x feet from the centre of the shaft:
its weight will be sad x, its velocity ax, and therefore its kinetic
snat 2t
2z
The kinetic energy stored in one spoke will be

energy stored in it is

saat ['r saas w, V* @)
2g farvdx = 6 - e 7

Thus the kineticocncrgy stored up in the spokes is one-third that
due to their weight, if concentrated at the rim.

Centrifugal Tension in Spokes, due to weight of rim only.—Sup-
pose that the centrifugal force of each clement of the rim is_trans-
mitted to the spoke so that when the flywheel is revolving there iz
no circumferential tension of the rim. Then the total tension on

the spokes is—

\_\'__V_'_=_2_l_': tons . . . . .. .. (4)
gr r

The total sectional area of the spokes will be
2E squareinches . . . . . . . . . . (9)
rf

The total weight of spokes is—
2E__E _ Wv: N . ©)
S 33 2of 2247f

Thus from (0) it seeals as if the centrifugal forces due to the
weight of the rim be entirely taken up by the spokes, the necessary
weight of the latter depends only on the kinetic energy to be stored
in the rim, and on the working stress to which the spokes are
subjected. .

Centrifugal Tension in Spokes, due to their own weight only. —Sup-
pose that the forces due to the weight of the rim are balanced by a
circumferential tension in the rim as in the case of a plain nng
revolving about its geometrical centre. The tension in a spoke will
then be due 10 its own weight. Consider a spoke of 1 square inch
sectional area, anelement of it distant x feet from the centre, and
of length d x, will have the weight s d x, and the velocity a x. The
tension in the spoke balancing the centrifugal force of this
clement is S92 % dz.

The total tension at the centre (considering the spokes radial)
will be

r

Sat rt sV Ve .
s_ffxdx = - = -2; = 42&:’o.tonspersq. in.. . (7)
o

In the limiting case, when the stress due to centrifugal force of
spoke is equal to £, the safe tensile resistance of the material, we
have V* _ 42800f. If the value of f must not exceed 10 tons per
square inch, V must not exceed 654 ft. per second.

Circumferential Tension in Rim due to its oton weight.—1f the cen-
trifugal forces due to the weight of the rim are balanced by a cir-
cumfcrential tension in the rim, this tension is (see Unwin's
* Machine Design *')

- sV?

T €
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Table 1. has been calculated from the above equations, and is
useful for designing'a flywheel to satisfy given conditions.

Case in which the 'Centrifugal Forces due to Weight of Rim are
Balanced partly by Circumferential Tension in Rim, and partly by
Tension in the S of‘;s.—-:\ numerical example will perhaps illustrate
the treatment of this case most clearly.

Suppose the rim velocity to be 300 {t. per second, the stresses in
rim and spokes at this speed to be 3'5 and 5°10 tons per square
inch respectively. (These two values of the rim and spoke stresses
must be, of course, assumed, respectively, lower and higher than
the values givenin the table.)

The tension on the spokes due to their own weight is, from equa-
tion (7),or from the table, 2'10 tons per square iach, leaving 3
tons per square inch tension on the spokes to resist centrifugal
forces of the rim. Let W, be the weight of the part of the rim
whose centrifugal forces are taken up by the spokes, then from
equation (6) the weight of spokes is

W, x 300* = 1406 W,
21340 X 3 . .
Let W, bethe weight of the part of the rim whose centrifugal

forces are resisted by the circumtercntial teasion of therim. If this
tension existed only over the part W, of the rim, it would, from
cquation (8). or from the table, be equal to 420 tons per square
inch. Being spread over the whole rim W, + W_ of the intensity,
3°5 tons per square inch, we have

35 (W, + W)=42W,

from which Wi = 5WV,
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Thus taking W, = } ton, W, will be 24 tons, the total weight of
rim will be 3 tons, and the weigﬁxt of spokes ‘703 tons.
The energy stored, from equations {1 b) and (3), is
3.234 X 300
9488
Provided the initial tension on the spokes be correctly adjusted,
the stresses on the rim and spokes would be 3'5and 510 tons per

.= 3067 horse-power minutes.

Tante L
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80 243 0537 1897 023 07

100 10°54 2'108 4743 004 469 234

1%0 37N 4742 2108 21 108 528

200 215 848 1186 365 ‘| 187 o5

2% 6587 13417 %9 +583 292 146

300 TR 1897 | s 848 420 210

350" 1289 25:82 387 115 5713 234

400 1636 3378 296 1-50 748 37

450 2180 4269 2384 189 947 478
500 268°S 5270 1097 | 284 nes | s

square inch, while the wheel runs steadily with a rim velocity of
300 ft. per second. Taking the number of revolutions per minute
500, the diameter of the rim would be

300 x 6o
500
Circumference of rim

== 115 ft.
- 36 ft.

Section of rim —3 square feet,

- ‘2174 % 36
2174 tons being the weight of a cubic foot of wrought iron~ that s,
the section of the rim would be 55:2 square inches.

The total sectional area of the spokes is

'703 X 144
‘2174 X 575
say 48 pairs of spokes 14, in. diameter.

Initial Tension on the Spokes —Let A ,be the total sectional area
of spokes (that is, equal to the sectional area of each spoke multi-
plied by twice the number of pairs of spokes), let A, be sectional
area of rim, f, and £, the tensile stresses on the spokes and rim re-
spectively when the flywheel is running at its proper speed, F, and
F, the corresponding stresses when the flywheel is at rest. Then,

evidently,
y AaFp=z2gAF . . . . . . (8

the negative sign on the right-hand side of the equation indicating
an initial compression on the rim corresponding to an initial tension
on the spokes. When the flywheel is running, its radius will be
slightly larger than when at rest.  Let x r be the increment of the
ragius. Er and Es the moduli of elasticity of the rim and spokes
respectively Then the additional tensile stress on the spokes, due
to the increment of the radius; will be x E«. and.the additional ten-
sile stress on the rim,will be x Er.) Therefore

SiaFe+zEB. . .. ..
fraFr+zEB ... . . . (10)
Eliminating x from (9) and (10) we have—
(/e -B)EBr=(fr- Fr)E:
or, substituting for Fr its value from (&),

(/- F)Ees (v 22E0)E, L L (an

or, Fc(zfArEr+AJE:)=2fAr(fsEr-'frEs).

If the maximum stresses on the spokes and rim f: and
/r be given, equation (11) ssrves to determine the proper
initial tension Fst0.be:put on the spokes.

In the example worked out above, f; = 510 tons per
square inch, fr = 36, As = 91, Ar = 552, and equation (11}
becomes

Fa(27 x 552 + 91) = 2= x 652 (510 - 35).
From which  F,(3468.4 91) = 346'8 x 1'6
¥, = 1°26 tons per square inch.
The corresponding initial compression on the rim will be—

F ..91 x.126
TR T X662

= 91 square inches ;

= ‘33 tons per gquare inch.

- treatise on the subject as complete as

Friction between Spokes and Nave.~Let f be the tensile stress in
tons per square inch on the spokes when the flywhecl is running
steadily,

During acceleration of the flywheel rim let the stress on one end
of each pair of spokes rise to f1 while that on the other end falls
tofy, Let@® —arc of contact of spoke and hub, and u the coeffi-
cient of friction. The horse power requirdd to accelerats the
rim is .

2240 A: RV 7
'BE(‘)'U‘ ".fa)—fo-r— N ¢

R being the radius of the hub. If the spokesare just on the
point of slipping on the hub,

S1 o eut C e .. (13)
2
Assuming that /, +/f, =2/ . . . . . . . . (14)
From (13) and (14),
_2f ué
Sa =e“9+l’ 5y “;“—em 2/

Substituting in (12)—

SAR.Ver9-1
HP. = ¢or /A2 (5520) L am)

an equation giving the maximum power that can 'be transmitted to
the flywheel rim. :

If the power transmitted at any moment be less thano that indi-
cl:;ted by equation (15), there will be no slipping of the spokes on
the nave.

In the example worked out above (fig. 16,) taking u for iron on
iron (dry surface} o.2, and an arc of contact of 14 right angles,

0 = 2356 and 8= 2.603. Equation (15) becomes

HP, = 407 X 510 X 9I X §°5 X 300 X ‘603
o 575 X 12 X 2603

= J0440,

which shows that the chance of the spoke slipping round the vave
during the ordinary working of the flywheel 1s very remote.  Per-
haps the greatest probability of the spokes shppln% will be n the
case of a bicycle driving wheel, but here again the practical ex-
perience of the last eighteen months shows that this possibility
may be left out of consideration

Bending Stresses on the Rim.—There will be a bending moment
on each radial section of the rim. Considering the portion of rim
between two adjacent spokes, neglecting the curvature, the distri-
bution of bending moment is the same as in a beam loaded uni-
formly and fixed at the supports, so that the elastic line at the sup-
ports is horizontal.

Let b = width of rim, % = thickness of rim measured radially,
and ! the length of rim between the two adjacent spokes, all ex-
pressed in inches. Let P be the total pull on each spoke 1n tons,
which will also be the load distributed on the rim g:twcen two
adjacent spokes. If this portion of the rim were frec at the ends,
the bending moment on the section midway between the spokes

Pl
would be - inch-tons; but the ends being fixed, the bending

P!
moment on this section is ;4 , while the bending moment on the

Pl
sections at the spokes is— “* Applied Me-

12
The maximum and minimum stresses due to the latter

(Sce Cotterill's

chanics.”
. Pl

bending moment will each be 7o

In the example worked out above the spokes are 1,4 in diameter
and are subjected to a tensile stress of 3 tons per square inch at the
dm. P is therefore==266 tons; ! is=g in,, b =9 in, and
d = 3in, The greatest tensile stress due to bending is therefore

266 x 9
2%X 9+ 9
in the rim due to bending are practically negligible.

In closing this paper I must apologize for its being unnecessarily
long and so much repetition, but my object was to make this
ible, and above all to
cmphasize the necessity for, as well as the many advantages to be
derived from, the adoption of improved flywheel construction,

= ‘148 tons per square inch, showing that the stresses

Tue Belleville Box and Basket Co., of which J. B. Flint is pre-
sident and G. L. Grass manager, are building an addition to their
premises. They have been very successful since starting last
December.
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Worthington Steam Pumps

)

. 1. BUCHANAN & CO., Canadian Agcms for H. R, Worthington
uplex Steam Puamps, 684 Crnig Strect, MONTREAL.
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MANUFACTURED 1Y

NEW GLASGOW IRON, GOAL & RAILWAY (0, LT,

FERRONA, NQVA SCOTIA

Al
Vill give better results than any mixture of imported
irons. The former for atrength cannot be sur-
passed, the latter for smooth, soft castings
and as a2 scrap carrier cannot be equalled.

Complete analysis furnished when required
Shipments made promptly. Quotations by wire where necessary.

Bertram Engine
Works Co.

Successors to Doty Engine Works Co.
ard John Doty Engine Co., Ltd.

Manufacturers of

Marine Engines Corliss E:.gines
Hoisting and Vertical Engines
Marine, Stationary and Portable
Boilers
Roberts Safety Water Tube Boilers
Mosher Water Tube Marine Boilers
Mining Machinery, Ore Crush-
ers, stamp Mills
and General Machinery.

Prompt shipinent and satistactory fu'fitment
of all contrac's.
Estimates and prices on application,

BERTRAM ENGINE WORKS CO0.

Rathurst and Niagara Sts.
TORONTO

Foundry Facings
East India Plumbago
I Core Compound
Moulding Sand, Fire Clay, Foundry Supplies, stc.
Hamillton Facing M1l Co., HAMILTON, ONT.

HARVEY GRAHAM, Secretary
[
wWood

o Pllleys

We manufacture
Wood Split Pulleys of all
sizes from

Froméwogininda. | six inches diameter up.

lf'you use Pulleys writc us for our Cataloguo
and Price List.

REEVES PULLEY CO.

Pearl St.,, TORONTO, Ont.

MINING and MILL
MACHINERY Y

Steam Engines, Rock Crushers, Boilers, Derricks,
Steam Pumps, Water Wheels, Brass and Iron
Castings of svery description

<
ALEX. FLECE, vulcan Iron works, QTTAWA

CASTSTEREIL WOREKS

— OF

FRIED.KRUPP, ==

REPRESENTATIVES FOR THE DOMINION OF CANADA:

JAS. W. PYKE & CO,

35 St. Francois Xavier St.,, MONTREAL.

Locomotive and Car Wheel Tyres. Steel Tyred Whoels. Axles.
Crank Pins, Forgings, &c., &c.

ESSEN,

——————— ey

THE HAMILTON ENGINE PACKING CO.

MANUFACYURERS OF

Clappison's Improved Expansion Ring, Sectional Ring, and
Coil, Square Flax, Usudurian and other Sheet Packings ..

OUR SPECIALTIES.—Expansion and Sectlonal_Ring and Coil Packings, Vulcanizing Plum
Common Rubber and Rainbow Sheet Packings, Rainbow TubcLCul‘u:lL Packlhx}g. ngarc Flax Water Packing, Asbcstos Wick

310 King St. E.
HAMILTON, ONT.

0, Wire Insertion

and Miliboard Packing, Leather and Rubber Belting, Lace L

ering, Champlon Tube Scrapers, Boiler Purger, etc. Write for Ci‘rcnlau, Prico Lists, etc.

Scctional Steam Pipcand Bofler Cov- %
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’g nclu.s’m al \lotes.

,\ picvcLy hclory isto be set up in O\scn Sound ()nt

P. M. FeengrY, of Toronto, proposes to start a saw-making
industry in Ottawa.

Tur hands at the Sackville, N.B., foundry struck work last
month, demanding higher wages.

R Patrirsox'splaning mill at Hensall, Ont , has been burned
down. Loss $7,000; no insurance.

Tue Toronto Lumber and Mnfg Co. have assigned ,
and assets each about $20,000.

Jiabilitics

Jas. Witson's roller mills at Clarendon, Ont., are undergoing
extensive repairs and improvements.

D. OuiMeT, plumber, Montreal, got the contract for the hot
water heating of Rideau Hall, Ottawa.

C Cuovinarp, hardware merchant, St
assigned on demand, Liabilities $13,000.

Smitit Bros.' stave and hoop mill, at Stewart, Ont , has been
destt )yed by fire. Loss, $9,000; insurance, $3.000.

Tue Assiniboine Lumber Company, Brandon, Man., is apply-
ing for incorporation. Capital stock, $100,000.

A NEW steamer is to be built for the line running between East-
port. St. John and New Yotk, at a cost of $75,000.

A. W. Herpury, Picton, Ont., is rebuilding the planing mill
which was recently burnt. The new building is of brick.

A JOINT stock company has been formed in Digby, N
the purpose of constructing a summer hotel at that place.
$30.000.

WarkwoRTH, Ont., saw mill and grist mill have been destroyed
by fire. Less about $5.000. The fire originated in the engine at
the saw mill.

TomLinsoN Bros.' creamery, near Uxbridge, Ont.,
destroyed by fire, including the enure plant.
partially insured.

A syxprcate has been formed to buy out the Dominion Organ
Works Co. at Bowmanville, and is asking a bonus from the town
with this object in view.

Henri, Montreal, has

S., for
Capital

has been
Loss, $6,000; only

THE corner-stone of the Sophia street school at Toronto was
laid last month. The building will cost about $22,000, and is to
accommodate Goo pupils.

St1. Axprew's Church at Belleville, Ont., was destroyed by fire
last month. Loss about $35,000 ; insurance, including organ, etc.,
about $18,000. The cause of fire is unhaown.

A LocAl company has bzen formed to build and operate a
brewery at Pricce Albert, Sask., capital $r10,000. It is hoped to
build and get the establishment in running order by the new year.

Tus Ontano Natural Gas Co. are making quick progress in
the work of laying mains in Windsor. Already thirty miles of four,
six and eight-inch mains are practically completed. The whole
expense of piping will be in the vicinity of $145,000.

E. J. Ramnporn, C.E., has entered into a contract with Ayl-
mer, Que., town council to construct and maintain a waterworks
system at that place, the works to be in operation by Jan. 1st, 1897.
The couacil reserves the right to purchase the works at any ume
for $35 000, and $1 50 per foot in addition for possible extensions.

Drusnmonn, McCarr & Co., of the Radnor Forges, Que., have
formed a company for putting the product of their recently dis-
covered mineral water well on the market} and the Radnor water
bids fair to become as popular as Carlsbad and Appollinaris. The
first description of these waters appeared in Tug CANADIAN ExN-
GINEER. .

CoraMm & Co., manufacturers of hand sleds and wooden nov-
elties, Montreal, have secured controlling shares in the Rich-
mond, Que., Water Power & Manufacturing Co., and are now
transporting their plant to Richmond. The ratepayers of that
town have voted an additional $2,500 bonus to aid the industry,
and the company will begm work at once with twenty-five hands
or more.

TuoMas McDonarp & Co. have opened out a shop at 122
William street, Montreal, for the. manufacture of galvanized iron
boilers and similar goods for housechold purposes It will be re-
membered that the McDonald Company were burned out last sum-
mer, in consequence of tae loss by which Mr McDonald was
obliged to assign. He is now doing business on a smaller scale, in
company with his son.

-

¢ British American Starch Company, Brantlord, Ont., with
a suoscribed capital of $5,000, is in liquidation.

J M Guuson, M.P.P,, of Hamilton, on the 19th ult., laid the
corner-stone of the new Berlin and Waterloo Hospital at Berlin,
Ont.

Tue corner stone of the new $17,000 House of Refuge build-
ing in Toronto was laid last month. It is to accommeodate 250
persons,

ARTHUR MurcHisoN, of Cornwall, Ont., is establishing a fac-
tory in that town for the manufacture of ** Pure Cream Baking
Powder."

RiLBY's elevator at Cypress River, Man., has been burned,
including 10,000 bushels of wheat. Loss $9,000; insurance only
$1,250.

Tue Warren-Scharf Co. have been awarded the contract for
asphalting Adelaide street, Toronto, from Yonge to Church. The
price is $12,877.55.

In Wolfville, N S., a company has been formed for the purpose
of building a $25,000 hotel. \WVork will be commenced this fall and
completed about May 1st.

F.T Musrorn, of Dartmouth, has purchased the foundry
and machine shop known as the Oxford, N. S, Foundry, where he
hopes to do an extensive business.

Tue Robb Engincering Company, Amherst, N.S,, are adding
to their equipment a large radial drill and a 6o inch milling machine
to facilitate the turaing out of their famous Robb-Armstrong
engines.

Hexri DeEsEau, an employd at the St. Lawrence Sugar
Refinery, Montreal, was jertked by some machinery into a centri-
fugal dryer, which was turning at an enormous speed at the time
and was killed instantly.

THos. ConLoN's lumber mill at Little Current, Ont., is being
rebuilt, with all the modern improvements, and will have an
increased capacity over the old mill of 20 per cent, which will
make its capacity about 125,000 ft. rer day.

INPLUBNCE has lately been brought to bear upon the Dominion
Government to induce them to commence without delay the work
of dredgiog the harbor of Port Dover, Ont., in order to maintain a
railway ferry across Lake Erie from Port Dover to Erie, Pa.

THE Ontario Rolling Mills Company’s works at Hamilion are
closed down. with the exception of the forge department. They
will probably re-open within two or three weeks, with the expected
improvement in business.

MONTREAL city surveyor recommends the construction of a
main sewer, three miles long, at a cost of $132,000, to drain the
portion of the city west of Fullum street, the northern part of St.
Jean Baptiste ward, and Nicolet and other streets down as far as
the river.

THE owners of Quebec’s new palace hotel, the * Chatean
Frontenac,” contemplate enlargements already in the shape of
another large building to be connected with the present structure
by a covered passage ending with a fac simile of the old gates o
Quebec.

T. R. DEAcon, C.E, of Rat Portage, and \V Kennedy, jr. of
Owen Sound. have prepared plans for a waterworks at Rat Portage,
to cost $50,000, and the council of that town will shortly submt a
by law to raise $60,000 for this purpose and tc put in a short
sewerage system.

Tue widow of tke late W. T. Thomas, archstect, is bringing an
action against the widow of the late Dunzan McIntyre, of Montreal,
for $38,000, the value of proiessional services rendered in connec-
tion with the construction of the latter’s mansion on Dmmmond
street. The building is valued at $250,000.

SupERINTRNDENT Davis, of Montreal waterworks says it will
require $14.895 to repair the aqueduct, $4,500 for new foundations
to the turbines, and $6,260 to replace the wooden work leading to
the turbines. It has been discovered that owing to the leaky state
of the upper reservoir, water has been for some time percolating
into the foundations of McGill College, cndangering the
stability of the buildings.

Tue Kemp Mnfg. Co., Toronto, have started the manufacture
of enamelled ware. This is the initial step in an industry that
cannot but prove to be of the greatest importance to Canada, re-
marks the Canadian Manufacturer. Heretofore our dependence for
enarmelled ware of fine quality has been entirely upon the United
States: while at the same time the country has been flooded with
goods of very inferior quality from both that country and Germany,
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MoxTrEAL Finance Committee recommend the building of a
new fire station in the \West Ward, at a cost of $60,000.

ToroxTo's old Isolation Hospital in the east end was last
month, by the order of the city council, destroyed by fire The
building cost originally about $40,000.

Tue John Abell Engine and Machine Works Co, agricultural
“wimplements, etc., Toronto, have obtained a license to do business
in Manitoba.

Fairnaxk, Roggrs & Co ‘s oil refinery at Petrolea, Ont , was
last month visited by a fire, two agitators being destroyed. The
cause given is spontaneous combustion  Loss, $2,000, insured.

Tue Thomas Davidson Mfg. Co. Montreal, capital stock
$500,000, has been incorporated for the purpose of manulacturing
and dealing in metal and other goods, and operating water power
and electric power and light

Texpers will be received up to the 13th inst. for the construc-
tion of a 6Go ft. bridge across the Thompson river at Ashcroft, B C.
The specifications require two Pratt truss combination spans of
200 feet each

Tue Woobn Vuleanizing Co., Ltd., Montreal, capital stock $75.-

000, has been incorporated. They will manufacture machinery for
vulcanizing or utherwise preserving wood. and deal in wood pro-
ducts which have been so treated

R. Dussuuir & Soxs' cold storage and ice works at Victona,
B C.. are now in running order. The plant consists of two multi-
tabular builers of 100-hurse power ecach, with bnick smokestack 100
fect high. The ice-making system employed is the ammona.brine
process.

A PROJECT is on foot 1n Boucherville, just bele .~ ‘Montreal, to
build a large floating hot~1. at a cost of $25.000, the large s.;amer
 Transfer™ serving as a foundation An {electric plant also isto
be supplied for the purpose of lighting both the hotel and the
village. Mr. Pontbriant, of Montreal, has the contract.

A By-Law has carried at Brandon, Man., authorizing a bonus
of $9.000 to aid Alex. Kelly & Co. in rebuilding their flour and oat-
meal mills. which were burned down recently. Contracts have
already been let for the work of rebuilding. and 1t 1s expected that
operations will be going on as usual before the middle czf January.

Naxaino, B C.. city council think that the best plan for a
water supply for that city will be to get it from the Nanaimo River
Falls, so as to provide for future increased requirements. The city
surveyor is making an estimate of the cost, which it is not thought
will be greater than the price asked by the present company for
their plant and contemplated extensions, viz., about $130,000.

Tue Lake of the W oods Milling Co (Ltd.). Montreal, have
4eclared a 6 per cent dividend on their capitzl stock for the year
ending 31st August last. Officers have been clected as follows:
President and managing director, Robt. Meighen; vice-president
and general manager, W. A Hastings . general supenintendent, G.
V. Hastings. masager, S. A. McGaw, Winnipeg . secretary, F. E.
Bray, and assistant-secretary, B. S. Sharing.

W. A. FLEMING, 57 St Francois Xavier street, Montreal, re.
presenting Reddaway's patent camel brand belting, has secured the
agency for the Menasha wood split pulley. This pulley is manu.
factured from choice hickory, and a specialty is made of small
sizes, from i to 8 inches in diamecter. It is ong uf the most satis-
fac.ory pulleys in the market and is meeting with a ready accept-
ance

Horace R. Rinout, of Mortreal, wntes us as follows. = It
having come to my knowledge that other manufactuning firms in
Canada arc putting on the market a stick-fast belt dressing. and
claiming it 10 be equal to * Ridout's,” in fact going so far as to say
they are manufactaring it for him, I beg lcave to saythat the
article they are making is not my belt dressing, but a poor article,
and done to try anl injurc the reputation I have obtained for mine.
1 beg to notify my customers and the public that I am the only one
manafacturing  stick fast * belt dressing in Canada, and that it is
protected by my trade mark which is on every tin.”

PRACTICAL men are making a success of hydrauhic cumiag by
the pumping method on Salmon River, says an exchange. Hardman
& Babb, who have two lcases, 5.900 feet in all. have putin a steam
plant and pump water from the river to a height of forty feet.
The water is then used in the ordinary way for <loicing. The
gravel pays about fifty cents a2 yard. On the west side of the
river, and near its junction with the Pend d'Orielle, Ms. Lichfield is
ground-sluicing and prospecting a lease. He also intends to pat
in a pumping plant. The Kootenay Hydraulic Company, with
twelve miles of lcases 0a Pend d'Orielle River, wili put in 3 pump-
ing plant with a capacity of 15,000 gallons a minute.

B. \Wenrrrirz will probably start a brewery and soda water
factory at Kamloops, B.C.

Wss. Morsg, machinist, ot St Thomas, Oant., assigned last
month, owing to the foreclosure of a chattel mortgage.

D Porteg, Wiarton, Ont., has reccived the contract for the
improvements to Owen Sound harbor, for which $10,000 was vored
at last session of Parliament.

W BouLTsR & SoNs have opened their new canning factory
in Toronto. It has been fitted with the best improved machinery,
and now employs over a hundred hands.

Tue new bridge over the Maitland river at Wroxeter, Ont., was
finished last month. It consists of a single steel span 128 ft. long,
40 ft above the water, with 16 ft. roadway and 5 {t. sidewalk.

A numper of the architects of Toronto and London have made
a formal protest against the action of the Free Library Board n
accepting the plans of 2 Brooklyn, N. Y, architect for the new
library building in London. .

A comraxy is applying for incorporation for the purpose of
manufacturing carriages, wagons, etc, in Outremont, Montreal;
capital, $100,000. Those principally interested are Paul Chartrand,
E Tougas, A Hébert, P A. Lariviére and Isracl Charbonaneau.

Tue new $40,000 steel bridge over the river at Oakville, Oat.,
was formally opened a few days ago. It has been christened the
Aberdeen bridge, the Governor-General having consented 10 the
use of his name.

Tueg Canadian Furniture Manufacturers’ Association have
elected the following officers . President, E. F. R. Zoellner, Mount
Forest, Ont.; vice-President. Geo. McLaggan, Stratford ; treasurer,
G. S. Knechtel, ifanover; and secretary, S. R. Shaw, Toronto.

Tue Times says that the Hamilton glass factory will shortly
close down altogether and that the Burlington glass factory will
probably be removed to Toronto, unless the city couacil will, in
both cases, grant exemptipn from taxes, which at preseat they ap-
pear indisposed to do.

ANDREW SoMERVILLE and Daniel Boyd, manufacturers of dooz
sashes, agricultural implements, etc.. Huntingdon, Que., who have
been under trial for some time for wilfully misrepresenting their
financial position, have been committed by Justice Loupret to
stand their trial at the next session of the Court of Queen’s Bench.

F.] Westey & Co.'s woodenware factory, Toronto, was, 2
few days ago, totally consumed by fire. Loss, $34.000; insured.
Fifty men are thrown out of employment. The fire is supposed 10
nave originated in the engine room. The town council having
granted cxeinption from taxes the firm are starting again in the old
Hess building.

Witrow & Hirrock, contractors and dealers in builders’
supplies, Toronto, have failed in their endeavor to arrange with
their creditors  Thedepreciation in real estate is at the root of the
firm's difficulties. The habilities are $120,000, and ussets nominally
the same. The assets are largely in real estate, which was mort-
gaged for $77.000. The business will be wound up.

During the past month there have been various rumors that
the Royal Electric Compaay, of Montreal, was to be amalgamated
with ecither the Canadian General Electric Company or the Stanley
Electrical Company, of Pittsfield, Mass. Fred. Nicholls, manager
of the C. G. E. Co . has been in Montreal and had a look over the
plant, and so has a representative of the Stanley company. At the
time of going to press nothing has been concluded.

W, S. ParteErsox, of Wyandotte, Mich., who is thinking of
establishing 1n Guelph or Hamilton, a rolling mill for the manufac.
turc of finc horse shees, s2id beforc the council of that place recently
thathis idea wastoestablish asmall plant at acost of from $25,000 to
$30.000, and to form a joint stock company. He would employ
from So to 9o hands, mostly skilled, and the capacity would be a5
tons per day. .

J. Bogarr, of New York, and F. S. Lewss, of Philadelphia have
been looking over the district near Kakabeka Falls, in the northern
wilds of Ontario, where tacy think of establishing a million-dollar
paper mill.  The falls are 60 ft. wide and 125 {t. high, and arc sait-
able for the development of vast.water power. The region abounds
in sprace and other woods  The paper manufactured would mostly
be exported to the English market.

Tue Kiagston, Oat., Vehicle Compiny have completed their
organization with a capital of $40.000, and are now preparing to
manufactore carriages. The president is Geo. Richardson, of G. &
H. Richardson, grain dealers. the masageris W. Waltoa, late of
the Gaasanoque Carriage Works, and the secretary pro. tem. is J. S.
Muackleston. Mr. Miannes, of McNee & Mianes, wholesale dry
goods, is also interested. The company will open in the old
Stephenson piano factory, now vacant.
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THE Canada Screw Co. at Hamilton have reduced wages ten
per cent.

NEGOTIATIONS are now going on for the purchase of a steam fire
engine for Huntingdon, Que.

Tue Standard Oil Co. have bought an acre of ground at Port
Arthur, and will erect a large storage warehouse thereon.

THE work of building a new city hall in Quebec, for which the
legislature has authorized a loan of $150,000, is likely to start this
winter.

CoTE ST. ANTOINE, Que., council have decided to offer $16,500
for the purchase of land to be used for the erection of a new fire
station and city hall.

STEVENS’ & BURNs' foundry, London, Ont., is in operation
again, but will be known in the future as the Stevens’ Mnfg. Co,
Mr. Burns having retired.

THE contract for the new House of Industry for the counties
of Leeds and Grenville, to be erected at Athens, has been awarded
to Simpson & Hagarty, of Brockville, at $11,937.

THE Sawyer-Massey Co. at Hamilton have closed, throwing
out nearly 200 men. Manager Coburn says the works are not
expected to be re-opened before the end of the year.

THaE new paper mill at Alberni, B.C., which is now in opera-
tion, has, besides wood pulp machinery, an outfit of rag and rope
cutting machines and a set of paper bag making and printing ma-
chinery which will turn out 10,000 bags per hour. Ithas a machine
shop, blacksmith’s and carpenter shop. W. Hewartson is manager.

Tue Gananoque Buggy Co., whose incorporation was referred
to last month, expect to be in working order next month, with about
fifty hands to start upon. The machinery, which is now being put
in, will be driven by a 6o-horse power water wheel made by J. C.
Wilson & Co., of Glenora, Ont. George Bennett, who was with the
old carriage company, is superintendent of the new factory.

James A. WappELL, of the Carbon Paint Company, Philadel-
phia, has written to the Mayor of Toronto, saying their company
intend to open a factory somewhere in Canada, and are looking for
the most suitable place. The Collins Manufacturing Company is
also seeking a site on the Don improvement for the erection of a
factory to make patent fencing.

A RECENT issue of the Pembroke Observer contained a very
full and interesting description of the new water works of that
town, which were planned by Willis Chipman, Toronto, and built
by Wm. Murray & Co, of Pembroke. The source of supply is
Lake Allumette, an expansion of the Ottawa River. The intake
pipe will deliver 1,200 gals. a minute, and is 2,300 feet long. The

* pump is a compound duplex, non-condensing engine, with a high
pressure cylinder of 12 inches in diameter, and a low-pressure
cylinder 1813 in. in diameter. It makes 50 strokes per minute,
pumping 750gals., or at the rate of amilliongals. per day. By means
of a valve the contents of the stand pipe can be discharged back
through the intake pipe, thus flushing the intake and clearing out
the screens. The boilers are large enough to furnish steam for an
electric light plant if necessary. In all there are 34,167 feet of
piping laid, and the system cost $45,320.

ATt the exhibition of fire engineers’ appliances at the recent
Firemen’s Convention, Montreal, the Canadian Rubber Co. had an
attractive exhibit of rubber, cotton, fire, and mill hose, firemen's
coats and boots, and also some very fine waterproof tweed coats of
their own manufacture, showing that there is no need going out of
Canada for these goods when our home industries can produce such
fine articles. Their ** Para" brand of rubber fire engine hose is ,
very fine and strong hose, and also their *¢ Star ” brand of cotton
hose, rubber lined, for heavy work.
cotton hose they had on exhibit, called the ** Maple Leaf.” The
fabric of this hose is from England ; it is made with the finest and
strongest fibre of cotton, and judging by the fact that it has stood a
pressure of 500 lbs. to the square inch, we think it is going to be
the coming hose. The Quebec department have just purchased
1,000 feet of it in preference to all others submitted to their com-
mittee. All their hose are lined with the patent process seamless
tube, giving an unobstructed water way, and a great improvement
over the old style of rubber lining. On the whole we must say
that the Canadian Rubber Co. have every reason to be satisfied
with their exhibit, and it is a credit to Canada that we should have
large corporations like theirs willing to go to any trouble and ex-
Pense towards keeping up the reputation of the country on such an
occasion as this one, when practical men from the United States
had opportunity of seeing and examining the high grade of goods
that the Canadian Rubber Co. manufacture.

We observed a new brand of

j@lwa.g and]\/@ri ne \lews.

WATER was let into the Canadian Soo Canal on the 24th ult.
It stood the test well.

THE British Columbia Dredging Co. (Ltd.), Vancouver, has
been incorporated. Capital stock $1,500,000.

N. VERMETTE, who has a planing mill in St. Louis de Mile
End, Montreal, has assigned. Liabilities about $22,000,

PreEPARATORY work on the new C.P.R. bridge over the Colum-
bia river, Kootenay, will commence in two or three weeks.

J. H. BirgeTT, of the Canadian Locomotive and Engine
Works, contemplates the establishment of a bicycle factory in
Kingston, Ont.

THE South Shore railway has given a contract to S. Pothier, of
Yarmouth, N.S., for putting up railway buildings at Tasket, Lower
Eelbrook, and Glenwood.

Joun TorrancE, the head of the Dominion Line of steam-
ships, has been elected the new harbor commissioner at Montreal,
in the place of the late Chas. Gould.

Work is progressing on the Gatineau Valley Railway between
Pickanock and Desert, a distance of twenty-seven miles. The road
will probably be completed this fall.

THE Montreal Gas Co. gave notice a few days ago that from
that date the old rates would be resumed, that is, $1.30 for gas for
lighting purposes, and $1 for cooking.

TrE work of laying rails on the Bangor and Aroostook railroad
as far as Presque Isle is now making headway. Trains can now
run across the bridge over the creek at Monticello.

THE Massawippi Valley Railroad Co. have elected Wm
White, president; Austin T. Foster, vice-president ; John G
Foster, secretary ; and Jas. H. Williams, treasurer.

IN the case of Beauchamp vs. Montreal to recover $500,000 in
payment of certain debentures in aid of the St. Lawrence and
Atlantic Railway, judgment has been given in favor of plaintiff.

THE International Steamship Co., Yarmouth, are having a new
vessel built for them in Maine. It is to be 262 feet long, will
register about 2,000 tons, and is to be ready for service by next
season.

THe Govesnment dredge has taken about 68,000 cubic yards of
sand out at the mouth of the Red River, near Selkirk, Man. There
is now a channel 127 feet wide, giving 14 feet of water, from one end
to the other.

F.B. McNaumzE and W. Mann, of Montreal, have been awarded
the contract for deepening Lachine canal between St. Gabriel locks
and Lachine. The price is about half a million dollars. Work will
commence at once.

SUPERINTENDENT Davis, of the Montreal water works, recom-
mends the * Crown "’ meter for general use, and the committee have
given a large contract for supplying such. The prices run from
$20.15 to $785.48, according to size.

THE amalgamation of the Windsor and Annapolis and Western
Counties railroads came into force on the 1st inst., and the com-
pany, which will operate a through line between Halifax and Yar-
mouth, will in future be known as the Dominion Atlantic Railway
Company,

JamEs A, McMaHoN and a syndicate of capitalists have made
an offer for the purchase of the St. Catharines and Niagara Central
railway. They would pay $200,000 in cash for the road as at pre-
sent laid, together with the franchise. and all privileges, and would
then finish its construction. They ask for right of way into
Hamilton.

Sir JouN LESTER Kave is circulating in London a prospectus
on behalf of a syndicate, who propose spending $50,000 in prelimi-
nary work on a railway from Calgary to Fort Churchill on Hudson
Bay, and a steamship service between Hudson Bay and Europe.
Sir John is known in Canada as the manager of the big ranching
enterprise in the North-West some little time ago.

THE Richelieu and Ontario Navigation Co.’s steamer ‘* Mag-
net,” on route from Toronto to Montreal, late last month, struck ia
the Long Sault Rapids above Cornwall. Considerable water was
taken in, but the pumps acted satisfactorily, and it was found that
not much damage had been done. Mr. Gildersleeve took prompt
measures to save the passengers:from inconvenience by chartering

a special steamer from Cornwall to removethem. The *“Magnet ” is
now on her route. i
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TeNDERS are called forjthe formation of a new channel in Lake
St Louis, Que , to rost close on $1.000 000

Tue Jenckes Machine Company have a contract to supply two
locomotive turn tables for the Lotbiniere & Megantic Railway

Tur Shore Line railway is to be re-ballasted and put in thorough
condition Work is now going on on the Musquash drawbridge

Tue propeller * Acadia ™ broke her cylinder while going into
the Beauharnois canal a few days ago, and has been laid up for re-
pairs

Tug Public Works Department at Ottawa bave awarded the
contract for a steam salt-water dredge, for operating at Halifax, to
Carrier. laine & Co., of Levis, Que

Tue Dominion liner ** Hamilton ** went aground at Contrecacur
last month in a fog, with a heavy cargo aboard  After some diffi-
culty she was got off without much damage.

Tue Harvey and Salisbury Railway Co. will shortly rebuild
the bridge over Shepody River, for which $4,000 was voted by the
Dominion Government It will be of wood

A G T. R train, near Millbrook, JOnt., last month, struck a
cow on the line and was derailed and badly smashed The en-
gineer, fireman and a brakeman were all killed

Txe new branch railway to Port Monen, \.5., 1s now n con-
dition for traffic. The rails are being laid to Mira Gut, and the road
is being graded to the ancient town of Lonisbourg.

Tue Tring branch of the Quebec Central Railway was opened
onthe 4th inst by Lieut..Governor Chapleau  Archbishop Begin
was present and performed the ceremony of blessing the hne.

A compaNy is applying for a charter authorizing 1t to construct
and operate a ratlway trom some point near Priest’s Bay, on Lake
Temiscamingue. to some place near Longue PPoint, on Quinze Lake,
Pontiac county.

THe Portage du Fort and Bristol Branch Railway Co are ap.
plying for amendments to their charter, with a view to obtaining an
extension of time in which to build their line and a connection with
the Pontiac Pacific Junction railway, near Quyon.

THE city of Quebec is applying f{or amendments to its charter
empowering it to contract a loan for repairing the dam of the
aqueduct at Lorette and to construct a filter for it . also to pay a
bonus to aid the Globe Rubber Co in establishing a factory in the
city

Tur case of the Queen v Larkin, Connolly & Co. to recover
over-payments of contract moneys to the amount of $60,000, in
connection with the Levis graving dock, Quebec harbor works, and
Esquimalt, B C. dock, has been decided against that contracting
firm. who will have to refund the $60,000 to the Government.

Tue Mclbourne Steamship Co. (Lid ), headquarters Montreal,
has been incorporated with a capital stock of $35.000. The com-
pany will own and navigate vesscls between Montreal and Duluth
and intermediate ports - The incorporators are C. A & ] B Can-
tin, G E & C. A Jaques.all of Montreal . and Frederick Elliott of
Denver, Col.

THE Transport says that in addition to Mr Huddart's denial,
an official contradiction comes from the Great Western Railway
Company declaring that there is absolutely no foundation for the
statement that they are giving up the support of Milford Haven in
favor of Brean as the British terminus for the new fast Atlantic
linc

Tue Richelicu & Ontario Navigaion Company, whose steamer
**Corinthian ™ was burnt 3 year or two ago,were awarded by Judge
Tait only $20,000. their claim for the full amount due. viz , $40,000,
having been contested by the insurance companies  The case was
taken to the Court of Appeal, who a few days ago reversed the first
judgment and awarded the full amount.

THERE is a rumor abroad that W. K. Vanderbilt proposes to
purchase the Quebee, Montmorency & Charlevoix. and the Quebec
Central Railways. with the object of extending them as far as the
coast of Labrador ; and this, it is said, is partof a plan to give to
New York the control of Atlantic rapid trafic. Incidentally, the
city of Quebec would be improved and considerably extended.

A runtic meeting was held a week or two ago at Millstream,
N.B . in order to raisc funds for a survey of the proposed Lae from
Havelock to the 1.C.R., near Head of Millstrecam  The favored
route scems to be down Millstream to the Burpee survey, and along
that between Mount Middleton and Mount Hebron to Sossex. A
large sum was subscribed on the spot for preliminary cxpenses of
surveying, etc.
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A BrockviLLg, Westport and Sault Ste. Marie Railway train
was seized by the sheriff one day last month to satisfy a claim of
Cooper, Fairman & Co., Montreal, for steel used in the construc-
tion of the line.

Tur Department of Railways and Canals will shortly call for
tenders for the construction of the Trent Valley Caval, in two sec-
tions, one between Peterboro and Lakefield and the other between
Lakes Babam and Simcoe

Geo. D FrosT has completed the preliminary survey of the
two sections of the western outlet of the railway which is to run
from Barnesville to St john via Loch Lomond, a distance of 23 miles,
to connect with the Central Railway.

A DREDGE is now being used to deepen the river bed at Spring-
hill, about six miles above Fredericton, and at Bear Island, Four
feet of earth removed would render possible navigation between
Fredericton and Woodstock the greater part of the season.

Tuge steamship ** Amarynthia,’* which went ashore off Montreal
harbor, and has subsequently been undergoing repairs in Davie's
dry dock, Quebec, is now in sailing order again. Her dry dock
expenses were $50,000, besides $7.500 1n dock dues,

Te Bertram Eungine Works Company, Toronto, have a con-
tract to build two side wheel steamers for the Urtawa Improvement
Company. The larger of these two boats will be 140 feet long, 43
feet over guards, § ft. 4 in. deep, and 3 ft. 3in draft, and will be
fitted with compound horizontal engines and two boilers of Joco-
motive 1ype 19 ft. long and 4 ft. 10 in in diameter.

Sk Joun Tuomprsos was a few days ago petitioned for a sub-
sidy for that portion of the Montreal, Portland and Boston Railway
lying between Farnham and the boundary line, a distance of 21
miles, which has been out of use for some years. The company
have now an opportunity to lease it to the Central Vermont Rail-
way Co., provided it is'first put into good repair.

JouxSuorr. second engineeronthe steamship ** Rose Standish,’
of St. Stephen, N.B, was killed in the pumping machinery a short
time ago The boat was leaking, and Short, having gone into the
pump room to start the pumping apparatus, was just coming out
through a narrow opening when the machinery seems to have taken
a sudden spurt before he could escape. He was horribly crushed
and died instantly.

Tue Victoria Colonist of Sept. z1st contained a large supple-
ment, giving details of the proposed new British Pacific Railway.,
the paramount object of which will be to open up the resources of
British Columbia to a much fuller extent than the C.P.R. has been
able to accomplish  The road will probably traverse haif the length
of Vancouver Island, crossing to the mainland about a hundred
miles to the north of Vancouver city About 200 miles north-cast
of Victoria it will cater the Cariboo district. After tapping the
Lillooet district. it will cross the Fraser River, and then go in an
carterly direction about 150 miles north of the C P.R  The route
crosses the Rockies and the provincial boundary at Yellow Head
Pass, and enters the North-\West Territories 100 miles north of
Donald. At Yellow Head Pass the line will connect with the
Manitoba & Northwestern Railrond.

ining

atters.

Tre ** Blue Bird,” Kaslo, has started ap again and is turning
out good ore.

A sTEAN 3-stamp mill has just been put in position at the O.K.
mine on Trail Creek district. B C.

Tne famous Ophir Miae, Oat., is to be pumped oot in order te
allow Mr Motley to examine its value

Tue Province Mining and Dredging Co. (Ltd ), Vancouver
has been incorporated.  Capital stock $1.000,000

DErTROIT capitalists have purchased the Rightmeyer salt mines
at Kincardine, Ont.. and will opemate them in future

Tue Jenckes Machine Co., Sherbrooke, are preparing a large
winding engine for the Nova Scotia Gold Miaes Co. at Montague

OrgraTiONS have just begun on the ** Golden Lode,” Mount
Uniacke, N.S,, the shaft having been sunk to a depth of 400 feet.

Atex Switi has a gang at work on the ** Surprise,” Kaslo
district, and the mine is said to give improving prospects every day

A Parxs has the bed-rock shaft at his claim on Smith Creek.
Kootenay. down 15 feet, cribbed, with wheel and pump in position.
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DexziER, Schofield & Gibbs are about to start active develop-
ment work on their claim near Midway, B.C, the * Stemwinder **

A LARGE force will be employed before long in getting out ore
at the * Brown Bear* at Fairview, B.C Mr, Merritt, M.E , is in
charge

E. D. CanTER, lessee of * No 1 * near Nelson, B.C,, is in Wis.
consin, organizing his company, who will probably start work ina
week or two.

Tue Truro, N. S., Foundry Co. have commenced work on a
compound condensing engine for the Cochrane Hill, N.5, Gzid
Mining Co.

A nrick of gold weighing 101 ozs., and valued at $2,00), was
the result of the crushing of two tons of quartz from the mines at
Sherbrooke.

THe * Lead King'' (Midway, B.C) lead has becn discovered,
and is 9 feet wide, assaying on an average 30 ozs. of silver, $2 in
gold, and 4o per cent. lead.

N. T. Epwasrps, while working on the ** Snowshoe,” Lardeau
Creek district, struck a lead of gold-bearing quartz 4 feet wide,
carrying $110 to the ton

J. BisetTE and D.Savoy have flumed the Lardeau Creek above
the canon, and think they have good prospects in store. They got
$10 in one pan of dirt recently.

A. B. Hexory bhas a large force of men employed at the Koo-
tenay Mining and Smelting Works, Pilot Bay, and a quantity of
ore will probably be smelted this month.

STEVENS & \WWuite, who have been working on the Ironsides
mine, near Midway, B C . have sunk through 23 fect of iron capping
and have struck some high-grade copper and gold ore.

Tue Jenckes Machine Co.. Sherbrooke, Que., have shipped to
the Domianion Coal Co., Glace Bay. C.B., 100 coal buckets, 8 {t. in
diameter by s ft. 4 in. high, with a capacity to hold 5 tons.

Torsroox, N S, iron mines, which have been closed down for
some weeks, owing to the Londonderry furnaces being under repair,
have now resumed operations, and ore is being shipped regularly.

A NEw discovery of gold in Guysboro' county, N S., near the
old workings of the Ecum Secum Gold Mine, has been made
recently A find 1s also reported from Goldenwille in the same
county.

A syxpicaTe has been formed in England with a capita! of
$450,000 to work iron ore and mica properties in Frontenac and
adjoining county, and the gold belt recently discovered in Claren.
don, Ont.

Davip LeviLy, 2 miner at South Uniacke, N.S., in hurrying
away from a blast, the fuse to which he had just lit, lost his footing
and fell, the blast going off almost immediately after. When picked
up he was dead.

\Vas CarowrrL, onc of the Lake of the Woods pioneers, is
purchasing machinery for a new mine, which, in conjunction with
V. G. Motley, an English mining engineer. he is going to open
up on Whitefish Bay.

Jas. STARKE, representing a wealthy English syndicate, has
reccived an option on a rich gold belt, which has been discovered
in Clarendon township, near Sharbot Lake,on the CP.R. The
ore assays $121 in gold to the ton,

Rutooes, Curry & Co, Amherst, have completed the afty
cottages for the Dominion Coal Co. at Old Bridgeport, and have
commenced at that place the construction of 2 miners® hotel, ana at
(ilace Bay a large freight shed and Gve residences

C. H. Disock, of the Wentworth Gypsum Co., Windsor, N.
S.&]. B. Ring.of ). B. King & Co., plaster manufacturers, New
York, have been visiting Mr. Dimock's plaster quarries at Demor-
selle Creek, where they think of building a mill next summer.

S. UsperniLe has staked a claim near Thomson's, B.C., which
he calls the ** Hidden Treasure.” The ledge is 40 feet wide, with
an ore chute of solid, clean ore 4 feet wide. similar in appearance
10 that in the ** Black Prince.” The chute has been traced 150 feet.

Srevexsos & Co. have at length discovered the looked for
skyline vein at the ** Moming Star,” Ainsworth district. Itis 8
teet wide from wall to wall, of black, rotten quartz, with a streak on
~ne wall 14 inches wide of ore, carrying 60 ozs. silver to the ton.
The balance of the vein assayed 15 ozs. all the way acrass.

Tug Memramoook, N R., Gold Mining Co. (Itd.) have clected
officers as follows- Presideat, J W. Y Smith, Moncton ; vice.
president, E. C. Cole, Moncton: secretary (re-clected), H J. Logan,
Amherst ; treasurer, C. E. Freeman, Amherst. It has been decided
1o make further tests on the property before abandoning work.

Joun McDoucaLp has sold his gold mine at Fifteen Mile
Stream. N.S, to J. D. McGregor, of New Glasgow, for $10,000.

MR. STickxey has at present 18 men at work oo the ** Chief "
mine, Three Forks, B.C. Large shipments will be in readiness by
the winter.

THE last clean-up in the Cariboo, Camp McKinuney, was the
result of 19 days run, and -realized between $9.000 and $10,000.—
Nelson Miner.

Tue Dominion Coal Co has ordered two Lancashire boilers,
30 ft. long by 7 ft diameter, from the Robb Engineering Co.,
Ambherst, N S.

A. E. Huxenreys, of Duluth, Minn., intends to ship ore from
his mine, the » Idaho,” in the 3Slocan district, thisseason. G. W.
Hughes has been appointed manager.

J. A. Fixcu says the appearance of the * Iron Crown " mine on
Bear Creek, Slocan, is very satisfactory, and he intends to ship 500
tens of ore from that property during the winter.

A. Waarey and W. Kirkup have 2 fine hydraulic claim on
McCulloch Creek, says the Kootenay Aail. They clcaned up from
100 yards of pay dirt about 20 oz. of heavy, coarse gold.

A rLarcE shipment of machinery has arrived from Philadelphia
for the new smelting works a¢ Hamilton. This has now been put
in and the erection of the superstruction will now go on apace

AT the ** Fisher M-**~ ' Three rorks, several men ars at

. work on three tunnels, ' . vne of which runs from five to fifteen

hundred oz of silver ore. The outcrop is fully 4o feet in width.

Cuas. H. Pank, who has a working baad on the * Sundown,’
a gold claim three and a half miles south of Nelson, has a tunnel
in 65 feet, but will have to extend it 300, feet in order to reach the
ledge.

A perostt of platinum ore has been discovered in the township
of Snider, near th2 Tam o’ Shanter mine, Sudbury district. It is
believed to be richer than that at the Vermillion mine in Denison
township.

Hy. PepweLL has discovered what appear to be valuable oil
deposits below the surface on concession 12 of Keppel, Ont. He
is thinking of engaging the services of an expert to test the value of
the property.

Tue St. Francis, Que., geold mines have been sold at sheriff's
auction to A. McArthur, lumber merchant, Toronto. The mines
are now closed, but operations will shortly recommence on a more
extensive scale.

A $4.500 ten-drill air compressor is being fitted up at the* Le
Roi,” Trail Creek, B.C. Thirty men are employed continnously at
this minc, and ore is being taken out as rapidly as it can be hauled
away to the landing.

Two bundred and ten tons of ore, valued at $236.0c0, from the
McNaughton mines, near Silverton, B C.. were shipped to the
Omaha smelter during one week last month. Further shipments
have been going forward at the rate of 50 tons per day.

Reap & RoserTsox are making progress with their property
on Four Mile Ridge, B.C. The* Wakefield ™ bas four feet of good
ore in the face of the tunnel, which is in 150 feet. The outcrop
at the ** Jeany Lind,” another mine on this property, shows 4 feet of
solid galena, and the tunsel is in So feet.

Tue owners of the ** Sol Holden ' mine, on the Columbia,
near Smith Creck, have been steadily developing their property
through the summer. The results of the cleaning up of the bed-
rock after the season’ssluicing are reported good. Eastern capital.
ists are said to be negotiating for the purchase of the mine.

Tue Consolation Mining Co. have recommenced work on their
property on French Creek, B.C. They have spent fully $4.000 in
repiacing the buildings, hoisting works and fiumaes, which were
swept away by the floods, and now everythingisin first class shape.
The mine produced $10,000 in the ten months preceding the floods.

N. T. Epwarps, who has been doing development work oo the
Snowshoe, B.C. mine, struck a lead of gold-bearing quartz four foet
wide, cartying $110 to the ton. Another party reports finding on
Pete Walker’s claim, the True Fissure, a vein of gold-bearing
quartz forty fect wide. There arc bundreds of tons of it lyisg
joose.

THE quartz claims on Came’s Creek so far located are all
contact veins, and are remarkable for their width. Nome of the
assays so far made exceed $22 in gold per ton. The ore bodies are
very large.  There is cvery reason to believe that the Carne Creek
placers arc equally as rich as those on French and MceCalloch
Crecks.—~Koolenay Mail.
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L.asT month, in Springhill, N S, a monument was unveiled
to the memory of 125 miners who were killed by the explosion of
February 21st, 1891, Including the pedestal, the monument is
24 feet high, and overlooks the town

WV Murbocy, C E, has leased his property near Lattimer's
Lake, N B, containing deposits of tripoli or rotten earth, to some
American capitalists, who are organizing a company to begin work
early next season  They will give Mr. Murdoch a royalty of 25
ceats per ton  The earth, when dried, has to be burned in a kiln,
and the compuny intend to build one shortly.

Cias F. Law, who acted as B C. commissioner at the World's
Fair, Chicago, has secured a lease for a mile and a half of land
lying near the mouth of Mosquito Creek, Cariboo  With the aid of
an elliptical drill he has succeeded in proving that that district is
very rich in scale gold.  Mr. Law is organizing a syndicate in Chi.
cago to work what he thinks will prove a valuable property.

G M Srexcer a short time ago found some rich float on the
bank of Kooskenais Creck, and, tracing it up, he found a ledge two
feet wide of gold-bearing quartz He stripped the ledge for 25 feet
and obtained some fine specimens, free gold being visible to the
naked eye in one of them. The claim, which henamed the Hidden
Treasure, i€ less than three miles in a direct line from Nakusp.—
Ledge hd

A MeETING of the General Mining Association of Quebec was
held at Sherbrooke last month, at which Mr. Allan, of Ottawa, was
unanimously elected vice-president, to replace Col. J. Lucke, de-
ceased The question of the federation of all Canadian mining
associations was taken upand the principle adopted by the meeting.
Most of the time was occupied by the members in listening to
some interesting papers on mining subjects, and in sceing the prin
cipal objects of interest irf the neighborhood of Sherbrooke.

Turet Slocan, B C., companies have recently been incorpo-
rated under the joint stock companies’ law, viz, The Alamo Min.
ing Co., capital, $3509,005, and Slocan Mining Co, capital, $too,-
009, in both of which the chicfly interested parties are A E. Hum-
phreys, N D Moore, ] G Williams, all of Duluth, and J. V
Allance and H Donaily, of \West Kootenay. The third is the
Minnesota Silver, Co.. of New Deaver, capital stock, $r.000,000.
Trustees, A E. Humphreys. G | Atkans, H Donally,\V Marshall
and . . Blackaller

Tue attention of the managers of glass, blast, gas and other
furnaces is drawn to the notice given by H & H E. Smart, of
Wales, regarding the * R Dinas ™ fire bricks. silicate and gannister.
pPartics who have continuously used the ** R. Dinas * brand of
fire bricks in the hottest places of their furnaces in Canada testify
that they Iast longer than any other brick they have used. The
word “dinas™ being a genenic term in Wales for brick, other manu.
facturers use the term, but the R Diaas ™ brand, which is most
cclebrated. is manufactured only by the Messrs. Smart, of Kid.
welly, for whom R E. H Gardner-Buckner is Canadian agent.

ONTARIO FORGE AND BOLT CoO.

The liquidation of the affairs of the Ontario Forge and Bolt Co..
Ltd., of Swansea. near Toronto, has been proceeding during the past
month E R C Clarkson, whowas this month appointed hiquida.
tor under the Dominion Act, has submitted a statement of the
affairs of the company, from which it appears that the direct lia-
bilities are $36.148, while there is due to the Bankof B.N A $0,S16
customers’ paper of which $2 743 is considered bad  There is due
to the factory hands $4.525. and to James Worthington $507 as
salary and $3.000 in connection with liquidation account. The
preferred claims amount inall to $8.469 . while the sccured claims of
the Bank of BN A amount to $303.236. Mr. Worthington had
assigned to the bank a mortgage to the amount of $75.000, with
various mortgages by Caroline Worthington  The encumbered as-
sets are valued at $371.048, as given by the company, being partly
in real estate, the machinery being valued at $100,000 and tools at
$18.000, bat the liquidator gives it as his opinion that these will not
produce more than about $100,285 The uncncumbered assets
amount to $73.78¢. of which $41.73t is in made-up stock,
$11.632 in stecl. wire, ctc. and $3.574 in scrap metal. The
liquidator figures on a nominal deficiency of $31.075 Among
the creditors are the following  McDonclt Rolling Mills®
Co.. of Toronto, $5.832. Conger Coal Co., $1,536; Elias Rogers
& Co., $542. Park Bros. & Co, S$592. J. Rosenthal, $s8:, St.
Lawrence Poundry Co, $265; Ontario Rolling Mills, Hamilton,
$7.235. Drummond, McCall & Co., Montreal, $1.409. Dominion
Wire Manufacturing Co, Montreal, $1.377 . Reynolds, Carter &
Reynolds, Montreal. $1,151. Reid. Craiy & Co.. Quebee, $1.131;

Dominion Mineral Co , Blizzard, near Sudbury, $s07. H. Abbott,
Ashceroft, B.C, $429. A McPherson, Longford Mills, Ont , $359.
Waterous Epgine Co , Brantford, $250. Malleable Iron Co., Oshawa,
$336: Washburn, Moen Co., Worcester, Mass.,, $334: Asa T.
Cook, Hartford, Conn., $212  There were $5 237 in claims of less
than $100 each. A meceting is to be held on the 16th inst to dis.
cuss the affairs of the company, their works in the meantime being
closed

REVIEW OF THE METAL TRADES.
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The increased brightness in the :netal trades, owing to the set-
tlement of the tariff bill, still continues, though no great results have
ensued so far Several hundred tons of Ayrshire pig iron have
been sold at $18, in spite of the old price of both the Canadian and
Americanarticles. A good deal of American iron is coming in. For
bar iron a fair enquiry is reported, the price remaining about the
same The same may be said of heavy hardware. The Trade Bul-
letin quotes prices as follows' Summerlee pig iron, $20.50 to $20.75.
Eglinton, $19: Carnbroe. $19; Ferrona, $16.50 to $17. Siemens
No. 1,$1'- soto $17., wrought scrap No. 1, $14 to $15 bar iron
$1 65 to $1 70. Tin.plates, cokes, $2.75 to $3; 1. C. charcoal, $3.25
to $3.50. Canada plates, $2 10 to $2.20: terne plates. $6 to $6.25.
galvanized iron, 424 to 5%{c. as to brand. Orford copper, 93 to 10c..
ingot tin, 164 to 18c.; lead at $2.60 to $2.75, and spelter at $3.50 to
$4.75: cut nails, $1.70 to $1.80.

THue enterprise and good management which have marked the
Richelieu and Ontario Navigation Company during the past season
have resulted in an increase of passenger traffic which is remark.
able, especially at a time when business generally has been so dull.
The directors last month declared an interim dividend of 3 percent ,
the first that has been declared in nine years. The gross carnings

" from opening of navigation to Sept 22 were $509.870, against $487.-

395 last year
capital.

NEews of the first clean up on the Cariboo and Horse Fly
mining property has been received, and shows that one claim
rom forty-seven hours’ hydraulizing yielded $3,200 On the other
106 hours® work realized $4.900. These claims are situated near
Quesnelle Forks, Cariboo district, and are just being developed
These results are highly gratifying, and as hydraulic mining in
Cariboo has been practically waiting the returns from these claims,
it is thought anew era in mining will begin as a result of the clean
up, there being an unlimited amount of auriferons gravels lying
waste all through the district —B. C. Commercial }'oumal
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The net carnings gave over 1o per cent. on the

45.431 Wm Martin,Chicago, Ill., process, apparatus and compound
for disinfecting sewers.

43.433 Ernest Egger, New York, N Y, clectric car.,

45.437 Lorenzo M Smith, Asbestos, Que., hoisting apparatus.

45.438 Wm. E Ludlow, Cleveland. Ohio, backet hoisting and trip
ping apparatus

45.339 Henry La Casse, Rochester, N.Y |, ball bearing

45.441 Hosen W\ Libby, Boston, Mass., aénal railway.

45.445 Dennis A Mullane, New Orleans. Lowistana, car coupler

45.348 Henry Nenocles, Zimmerman, LaSalle, 11, car wheel.

45.439 Francis G.Gray, Ottawa, Ont,, pneumatic tire.

45.452 Charles M. Haynes, Omaha, Neb., long distance telephone

45453 Elisha Gray, Highland Park, lllinoss, telautograph.

45.45¢ John G Dixon, 98 Norman Road, Birkby, York, England,
fog signal apparatus.

45.455 Algernon S. Hubbell, Norwich, Conn., bench vise,

45.457 Charles C. Bruckner, Chicago, I, engraving machine.

45,463 Charles S. Schellenberger, Streater, 111, earth augur.

45,464 Samuel L. Park, St Kilda. Victoria. Australia, printing

machinery
45.465 Johannes H. F. Gdrges, Berlin, Germany, system for oper-

ating glow lamps by means of multiphase currents.
45.466 Charles M Allen, Butte City, Montana, process or mech-
anism {or smelting ores and refining metals
45.467 Charles E Lape, Syracuse, N Y , welding apparatus.
$5.468 Marcus Ellsworth, Hudson, Ohio, car brake.
45473 Esdras Rousscau, Montreal, faucet tag.
45474 Orrin B Peck, Chicago, Iil.. centsifugal amalgamator.
45.476 Eric O. Lofdahl, Rockfoerd, Ill., bit and saw combined.
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45,477 Lawrence T Smith, Barrington Centre, R 1., electric cigar
lighter

45,481 \WWm. Borbridge, Ottawa, Ont., air brake coupler

45.486 Ries and Henderson, Philadelphia, Penn., method of and
apparatus for electrically producing continuous metal-
lic line structures.

45.487 \Wm. A. Rohr, Montreal, hydraulic air compressing ap-
paratus. .

45.489 Dagobert Scheinberger, Vienna, Austria, electric accumu-
lator.

45.492 Wm. V. Schoontoven Thorne, St. Paul, Minn., car coupler.

45.493 Stephen F. Moore, Minn., polishing machine.

15.494 Jorgen ]. Mdller, Flentburg, Prussia, telephone circuit.

45.495 Emile Andreoli, Summerleyton Road, I.ondon, Eng., elec-
trolytic apparatus.

45,496 Andrew A. Leyare, Alexandria Bay, New York, combined
water closet and wash basin.

45,502 Jean Marie Moret, Besancon, France, gear wheel.

45.503 James A Brill, Philadeiphia, Pa., axle-box frame.

45.505 Henry H. Eames, Detroit, Michigan, ore pulverizer: also
No 45.506 for ore separator.

45.509 George Brousseau, Quebec, Que., ventilator for stoves.

45.510 John H. \Wyane, Montreal, hot water heater.

45.514 Wm. A. Milford, Todmorden, Ont., brick kiln.

15,515 George R. Gray, Toronto, cinder sifter.

45.516 Eric A. Starke, San Francisco, Cal., smokeless powder.

45.517 Henry Husten, Tacoma, Washington, method of and means
for raising and floating sunken vessels.

45.519 S. E. St. Onge Chapleau, Ottawa, self locking lock.

45.523 George E. Belmor, San Francisco, Cal., steam generator.

45.524 Thomas A McFarland, Chicago, Il lucidagraph.

45,526 H \Wm Richner, St. Louis, Miss., car.

45.527 Robert Harris, Buffalo, N Y., combination tool.

45.528 George Caster, London, Eng., gas meter.

45.532 Mitchell T. Buchanan, Ingersoll, Ont., self-locking roller
gate.

45.533 W. H. Henson, Toronto, Ont, cycle tire.

35.53¢ Hjolmar Johanson, Vancouver, B.C., paint for iron.

The Steam Boiler & Plate Gilass Ins. Co.

OF CANADA.

Head Office - LONDORN
Sabsarided Capital, $200,000.00. Full Governmont Depoelt.

DIRECTORS: AlE2 T°T
k. Joxxs Parke, Q.C., President F. A, FirzoxraLn, Es%. Vice-President.
Hox, Davip Mirys, M.P. Jonx Momisox, Esp. T. H. Puzpon, Esq.

Jauxs LavT, Manager J- H. Rireey, Consulting Engineer
Jonx Fairerixve, Chief lnspector

The une cted gencrally h:plg:m. It pays to know that you aro
safo. Don't trust to luck. vo your bollor laspocted and in-
sured 1Will your bollor stand tho pressurce at its weakest

point? Inspection makes yoa safe; Insurance indomnlifios

45.542 J. H. L.. Holcombe, Washington, cut outs for electric lights.

45.543 Allen Bagley, Ypsilante, Michigan, continuous rail.

45.544 David Neale, Fort Calhoun, Nebraska, compressor

45,546 Mitchell T Buchanan, Ingersoll, Ont , tension for metallic
fencing.

45.547 Wm. Houston Greene, Philadelphia, Pa., process of pro-
ducing metallic alloys.

45.552 Andrd Pagnin, Montreal, cart.

45,556 Charles Frederick Lavender, Toronto, mecthod of distilling
wood waste.

45,550 \Wm H. Hampson, Cambridge, Mass., joint coupler,

45,560 Lewis Petty Davidson, Owen. \Vyoming, wrench.

45,563 Harvey H. Burritt, Newark, N ] , valve

45,567 Wm Maddin, Westville, N.S , sclf-acting doors for mines.

45.570 Louis Coté, St. Hyacinthe, Que, machine for forming heel
stiffeners.

45.574 Wm. E. Worthen, New York, locomotive.

45.575 \Wm P. Negus, West Branch, Iowa, wire stretcher

45.577 Edwin Webster Luce, Meadville. Pa., car brake

45.583 Lewis Edworthy, Hamilton, Oat., moulding machine.

45,584 Charles M. Caughill, Melita, Manitoba, thill support.

45.587 Edward P. Caldwell, Minaeapolis, Minn., rail joint.

45.593 Daniel N. Cook, Salem, Mass., window ventilator.

45,594 Egbart Habberton Gold, Chicago, Ill., steam trap.

45.595 Arthur Kitson, Philadelphia, Pa., ore roasting apparatus.

45.596 \WWm Morrison, Toronto, water heater.

45.597 John \WVarren, Sterling, Ont , cheese vat.

45 595 John G. Dixon, Birkby, York, England, railway signalling.

procured for Canada, United

States, Great Britain, etc.

X e Fetherstonhaugh &

Co., Patent Barristers, Solicitors and Experts, Bank of Commerce

Building, King Strcet West, Toronto.

BROCKHUES & CO., COLOGNE, Germany
PATENT AGENTS FOR OBTAINING AND UTILIZING

| PATENTS iigmem

l INTERNATIONAL TECHNICAL OFFICES

Rerzrence: AMERICAN CONSULATE, COLOGNE

RIDOUT & MAYBEE —soriorrors op—

Pamphlet on Patents, Trade Marks, etc., P ATE N Ts

sent free to any address on application.
? 103 Bay Street, Toronto

}oux G. Rivovr, Bartister, etc. (late CE
. Epw. Mavser, Mechanical Englacer.

o Eanadns Eaghund and Gormanys, cpericace
A. HARVEY, C.E., Pateni Attorney
OTTAWA, CAIN.

OfMocs: Rooms 33 and S4, Central Chambers.
Address: Postal Box 1071. TrxrEZpHONE
Send for Clrcualar 484, * How to Ottain a Patent.™

Established ¢

HANBURY A. BUDDEN,

« .. ADVOCATE . . .

Solicitor and Atterney in Patent and Trade Mark Cases.

OFFICE. Roow 5I7 Nrw Yorx Lye Bunome, - - MONTREAL
(late C.E.), of the fitm of Ridout &

RIDOUT on PATENTS

Bay Street, Toroato. Price—Cloth, 85.56; Ialf Calf, 86.00.
ROWSELL & HUTCHISON, Publishers, Toronto.

The pioneer treatise.an the Patent
Law of Canada, by John G. Ridout

Engineering s Mail | The Sehool

SUBJECTS: .
1. Planoand Bouaocomo:ry} No. 1
11. Mochanical Drawing DrawingCourse
{11, Arxithmetic
1V, Algedbrs No.2
V. Geomotry Mathematical Course
\'l. Trigonometry

Vii. Mochanics ]
Vil Bteam and tho Engino

KINGSTON, ONTARIO.

COURSE teading to degree in Mining, Engincer-
ing, including thorotgh study of Math }
Physics, Chemistry, Assaying, Mineralogy, Geology,

PETROLEUM EHGINES.

A Valuable Patent For Sale.

The Encginc is superior to any yet Invenied; snit.
able for Marine, Portable and Fixed Engines.

Address:—T. M. B, care of C. Mecklenburgh,
Fawcett House, Kensington Oval, London.

of Mining,

i . No.3
IX. Eloctricity j Engincesing Conrse
SkxD ror CIRCULAR TO

CANADIAN SCHOOI. OF ENGINEERING

Canzds Life Building, TORONTO, ONT.

Situation Wanted

iy a2 Practical Machinist, 14 years experience as
T -0 ghkc.'. Used to Taps. Dics and General Work.
' rgecxperience in Bolt and Nut Maaufacturing.

* 1dress
J. M. FOWLER,
93

O’'Hara Ave., Toronto,

Petrography. Surveying, Prospecting and Mining,
Specirl courses in Chemical Analysis and Assaying,
ane Prosp s Well equipped Chemical
Assay, -sincralogical and Petrographical Latora.
tories.

A MinIng Laboratory furnished with Mills,
Concentrators, etc., in course of construction.

Sitoation convenlent to mining region. Exp
smail.

For calendar address

W3, MASON, Bursar,

E8TAR. 1886, CINCIALLY RB0OANIZED.
Ranwav, Sttauer, Hotny,

INTERNATIONAL jcoxucrons, axo Gratmat
RAILWAY

AnD TLSTWHIRE. ADOARISS :
NAVI:AYIOM GU'BE 33 8T NICHOLAS BTREEY,

A. B, QHATFLE,
MONTRZAL
ano DOMINION GAZETTEER
PRIOK, 280C. IS3UKD MONTHLY. SUR'N,SX.80.
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CEMENT.
We manufacture the

THOROLD CEMENT.

1t is the best and cheapest  Used on all
Government worhs, and also on the
Grand Trunk Railway.

Estate of John Battle, -~ Thorold, Ont.

— THE --

BULL-DOG BRAND

—OF—-

PAINTS, COLORS and YARNISHES
ARE SUPERIOR TO ALL OTHERS

(Trade Mark.)

The Bull.dog Trade Mark on Paunts 1s a guarantee that they are manutac.
tured under the personal supervicion of Mr Wilham jolhinson

Send for Catalogue and Prices to the Sole Manutacturers,

WM. JOHNSON, DICKSON & CO.
MONTREAL

Burrell-Johnson Iron Co., Litd.

YARMOUTH, Nova Scotia

Sole Manufacturers for Canada of tho

Adapted for Flectric Lightin
and all places where a reliable
High-Speed Engine can be ad-
vantageouch y

FITCHBURG AUTOMATIC

HIGH-SPEED EHGIRES
Closest Regolanon.  Glosest Economy.  Very Best Stock aud Work.

Of the Fitchburg Engine now running in the fnowcr house of the Yarmouth
Strect Railway Co., Mr. J. S. Skinner, engincer of the company, writes:

* The Flichburg cagine installed by yoa is giving perfect satisfaction. It is
very nieat in appearance, stiong and durable. It runs perfecily cool and noise-
less, and as for worknnmhi&:nd close regulation there is no better. Our volt-

e stapds the same, let it light or hezvy loads. As all know the sudden
:ganxe of load 1o which a street railway generator s hable, I think the engine

gives as near perfect regulation as can be bad,

THE CANADIAN ENGINEER.

Wi, MeMittay, Mg,

The Mac Nachine Co.

BELLEVILLE, Ont.

Manufacturers of and Denlers in
Rock Drills, Hoisting Englnes, Boilers, Wire Rope
Rubber Hose and Couplings, Batteries, Fuses
COMPLETE PLANT OF

MINING, TUNNELING AND GUARRYING MACHINERY
The MARSH Steam Pump

2o Specially adapted for
Hoiler Feeding, xll returns is
exhaust Into feed water, heat-
Ing it frowm 40 to 3o degrees
All sizes, and with capacit
Tanging from 2vv 10 1,500 gal-
lons per hour. 833" Send for
Catalogue We also manu.
facture Engines and Botlers,
all sizes. Gristand Saw Mill
Machinery, \Water Wheels,
Shaftlng, "Hangers and Pul-
leys. Steam Launches, Ship:
man & Acme Coal il Engines
and Bojlers, both Stationary

Y and Marine.

« « « Write for Particulars , . . .

JOHN CILLIES & CO.
MANUFACTURERS
CARLETON PLACE, Ont.

A. & K. Pi.oraNoN

( Polytechnic School of Montreal)
Civil Engineers
Iron \ ;v X7\ Structural
Bridge T Iron
and "~ Work

Desligns, Estimates and Specifications Furnished

Works: City Office:
Cor, Canal and St. Columban Sts. 7 Place d’Armes

MONTREAL

I M SHANMYV (M A S CE M Can S C.F) J M McCARTHY, LA Sc (A. M Can S C }

SHANLY & MCCARTHY

CIVIL ENGINEERS, STanpaRD Bips., MONTREAL

Jro S Towkr, Sapt, H. § BtrreL, SecTreas

2l
SN T ;,.‘\I?' PR
AU :

Telephone 9275

- h

il B |

Surveys, Plags, Lstimates, etc., o1 Ratlways, Bridges, Dramnage, Waterwuia
ete. C uction Superi ded

DAVIS & SONS, Boat-Builders

KINCSTON, Ont. ‘%

]

s |

RS
3, &=
e AT v

Bulldors of Yachta, Steam Launchex, Side-wheel Steatners ane!
Propollors. Flcasurs Yachta ballt and fittod with
steam or gusollno motors.

This firm have their own dry dock and engine works, and have eve:
turnlng out any kind of stcam or sailing craft.

THE HOUGHTON PATENT
KEY-LOCK WRENCH

facility t -
Scnd for Catalogue.

is strong and durable, and for easy and rapid adjustment it has nc
equal. Ask your dealer for it
Mado in all alzes by

THE PARIS TOOL MEC. CO., Ltd.,, - PARIS, ONT.
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JOENSON ELECTRIC COMPANY™

34 York Strest, - TORONTO, Canada.

(Seventeen Years Electrical Mechanical Experfence)

Complete Electric Equipments.

Are, Incandescent or Combination Systems ARC LAMPS for ALTERNATING and DIRECT CURRENT
SLOW SPEED Alternating and Direct Current Dynamos | Motors, Lamps, Wires, Meters, Transformers, Supplies

Wil make npeclal quotations for Arc Lighting, Dynumos and Plant for Snw Mills, etc.

Wo A. JOHNSON, Manag’el’ tformerly General Mamiger Batt Evectric Licur Couvany, Laumited.)

POWER TRANSMISSION...

OUR_SPECIALTIES:

Dodge Patent Wood Split Pulleys.
Dodge Patent Split Friction Clutches and Couplings

Dodge Patent System of Rope Transmission of Power
. ALSO...

Special Pulleys of any design, for any purpose.
Any size.
CORRESPONDENCE SOLICITED.

DODCE WOOD SPLIT PULLEY CO.
Office: 68 King Strest West, TORONTO, ONT.

ROBB - ARMSTRONG AUTOMATIC ENGINES

SIMPLE, TANDEM AND CROSS COMPOUND.

’,,HMW\'
{ i

| MONARCH
\ " ECONOMIC
BOILERS

Require no Brickwork
and give the
HIGHEST POSSIBLE ECONOMY

Robb Engineering Co., Ltd., =~ - - Amherst, N.S.

R ax E e - =
; wTrust” B 755 bricdy desorisgs oy o Hine & Robertson, . B SPENCE & CO0.,
Not a - g ; s our I : . BEECH FILE WORKS
R o ampimsiion” of Noo eka Stoam Packing» 40 Cortlandt St., New York. g tson
s iz, wsei Qi S0 0t ot 0 Enpines are inuied to i or I v on
B r¢fined hllr.rna;;l;?{- : ,f‘:‘ﬂ"ﬂ!wmlb' desive gn:i:% our List of Prizes of Prizes, in which =e g Hanuictuers of

B8 osclidcorcof pure Ins ,~,"_."d‘;‘; xd the knozledge ofier 65 Premiums rany FILES and RASPS

B Rudber (no? yesin send Senduallde pleased| vo o, valuable articles. *
. k rudder V refuse’). |~ a :a a mcil, R s — Recutting in all Branches.

e as Bel PBSSill

Lol C

TORONTO WIRE AND IRON WORKS | IJMPORTANT oo St ctindions

g Manufacture; BANKIRAILINGS in Electro;
Bronze, Nickel and Plain Finishes. Rusf.proof Ggmpgund
. R A RS for Ilron };ntteml.d Cheaper than wgcx.lusxcr to
) z > — . o apply, and patterns do not 1equitze to heated.
: = P ' /@“ ' N Bright Iron or Steol cannot rust when
) = 3 A ‘.f«\ 0A'°. '_ covored twith
LAY ; AL <
R ] by «{,.@3%‘@@ Sy’ Rust-proof Lacquer
st il Il OF 4 1(0) | Il BT paevpe
Kecop? Bolts Pliablo and Strong. -8 A -k\ ¥ M _ STE:\)I-FI'ITRRS'
sed by all large Manuf. ers tn the D i e TN e S e e Bl'onzmg Lacquer
HORACE R. RIDOUT T o 3 s and Trop e Futings n il ot vialeor barm aff™ Vork

.2 JOHUN STREET . . . . MONTREAL | GEO. B. MEADOYWS (late T. G. Rice)
Sole Manufacturer for Dominion 128 King Stroot West, TQRONTO JUHN GLENDINNENG, 2141 S(, ]amESSlmi
Sead for Circalar, Testimonials and Sample. Esumates supplied upon application. ST. MENRY. MONTREAL
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J. F. CUA
DYNAMOS Sttt
aters.

Yower Transmisslon
and Motors
Telephonos for Main Lines and
Warehiousos

AGENTS WANTED.

Toronto Electric Motor Co........

Manufacturers of

DYNAMOS and
MOTORS

Arc Lamps oo = “STARR” INGANDESGENT

. Repalring u specinlty, LAMPS ..
~ == ~ 107 Adelaide St. W., TORONTO Pull Candls.Powes.
Long Life. Low Price.

Made of any Candie-Power and Voltage, and with
bases tu suit all standard sockets

%\ Unrivalled Quality. High Efficiency.

Itis nolongerne.
P cessaty to fingt
Carbon Points

1 The
Poterhoro

Wiite fur quotauuns, staung caudle power,
voltageand base i1equired.

D o i, O 0, Vi

Garbon and
3 HALIFAX, N.S.
POP celam Iustrated Catalogue of Electrical Supplies
on application.
Co.
Limited When you want

Can furnish them equal to any in the world, as theyare

CATALOGUES Z:i e e

Carbon Points for all Systems of Arc Light, Battery

Plates, Carbon Brushes, and all kinds of Porcelain 2 . .
for Eloctrical and Hardware lines. * tendor Xatlmates Monetary Times Printing Co.
Peterboro Carbon & Poreelain Co., - PETERBORO, Ont. TORONTO

What we want is Orders.

No matter how far yon search, you can’t get away from the fact that
India Rubber Wire is head and neck ahcad of all insulated
wires.  We especially commend it for difficult and trying installa-

tions. [t never disappoints. We carry the largest stock of Insulated
Wires in Canada.

Send us that JOH N FORMAIN

¢“ Rush” Order

650 Craig St., MONTREAL

A

John Forman,

SOLE AGENT FOR CANADA

SHOWROOMS: - 650 Craig Street, - MONTREAL

Cooking and A

Heating Apparatus a = s a l unamas, rﬂ ' mﬂs
3 Measuring Instruments of Highest Accuracy and Lowest Price X
8 0000000000 ALTERNATORS & MOTORS 06000000000 @

R R S e P D T e P e

NS Ry

L IMITED

PR A T NIRRT AT« R



