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FORT WAYNE ELECTRIC CO.

MANUPACTURERS OF THE

'W00D ARC & SLATTERY INDUGTION SYSTEM

FOR LONC DISTANCE INCANDESCENT ELECTRIC LICHTINC,

Reforuncos in Oanadn :

Halfax Gas & llu-lnc Ligit
Co., Halifax, N.5,

Now b N oSN

Fhe New B sk Blevir o 1 ogint
& Powervo St T nn N\ M

Electne Light & Power o,
. Woodstock. Ont

“W. H Comstuck, Brochs e, Ont

¢ Lledtne L:{,hl & Power o,
Port tlope, Ont

Eleetne Light & Power Co.,
Cobourg, Ont.

Corporation of Callingwood.
Cullingwond Ont

Noagam Falls Llecrs Light & £
Power C o., Niagam Falls, Ont,

WORKS AT FOrRT \WAYNE, IND, Kingston Electric Light Co.,

Kimgston, Ont. e AR
Toronto Oilice, - 138 King St. West. “SLATTERY * DYNAMO AND EXCITER.

W. J. MORRISON - - Gensral Agent,
New YOPk o = s 155 Bx'oadway. ( No:r York State and Canada,) &
Buffalo ¢ - - 228 Pearl St. ~ THOMAS COOPER, - - Special Agent,

S. R, B ARLES

STEAM AND AIR INJECTORS

For the Better Combustion of Fuel in Furnaces.

FOR CANADIAN PATENTS *
Oct. 20th, 1890; Nov. zoth,
STATIONARY, MARINE teg0: b, and. 1B
e AND —— Mar. 3rd, 1891; Junugth, 1801,

LOCOMOTIVE BOILERS,

BLA.S’I‘ FU‘RN.A.OEB

Be1.8_
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AND

PROD’UOER G.A.S CU’POLAS-

Will burn successfully waste coal, hard and soft coa)
screenings, tan-bark, S'm-dust, coke
screenings, cannel coke, &c.

MANUBAUTURED AND FUR SALE Y

S. R. EARLE

Belleville, - Ont.

COMBINEDL AIR INJECTUR AND LAHAUSTER. Circulars with testimonials on application,

HAVE YOU SEEN OUR NEW

|
|
Terlla Gotta Tlle ; Please mention the ELECIRICAL NEWs when corteaponding with advestisers.
I
|
|

For Towers Gables and Mansards ?

METALLIC ROOFING C0. OF CANADA, Ltd

Rear 84 to 9o Yonge Street,

- TORONTO.
Telephone 1457,

f
¥
MARUPZACTURERS OF %

Eastlake Metallic Shingles

— AND w———

SHEET STEEL BRICK SIDING PLATES, |

ROOFING MATERIALS,

JOBBERS IN-ALL KINDS
X3l4g aNV HOLVAIT3
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Thomson-Houston |
International Electric Company |

EXCLUSIVELY REPRESENTING THE

THOMSON-HOUSTON
INCANDESGENT SYSTEMS

In all countries outside the United States.

————— \ ] SO o

The Excelsior Electric Co.
OF NEVW YORK.

Arc Dynamos and Lamps,
Direct Current Incandescent Dynamos,
Alternating Current Incandescent Dynamos,

Transformers of High Efficiency. |
Lightning Arresters,

Electric Motors,
Electric Mining Machinery,
And Electric Street Railways.

NOTICE.

No other company can furnish the Thomson-Houston system of
Alternating Cuwrrent or Direct Current Incandescent Lighting, re- .
presenitations to the contrary notwithstanding.

ADDRESS :

THOMSON-HOUSTON INTERNATIONAL ELEGTRIG GO.

180 Sununer Street,
BOSTON, - MASS, U.S. A.
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OVER 100

IN OPERATION,
From 10 Inches by 3 inches

e T} e

93 Inches by 23 inches,

COUPLINGS MADE. GIVE EVERY SATISFACTION AS| Giving perfect satisfaction.
DRIVERS ORDRIVEN PULLEYS, FULLY GUARANTEED| -~ ~7=

USKED HY
S A~ Hunt Bros. Llectric faght Works, - London.
f WAT EROUS ENGINE WoRKS.Co ] o o Bt Lgh Works, - Lowon
- B RA NT "_ O F?\ D C "\NA DAL : vay Windsor & Sandwich Electnc R, R. Co,, - Windsor.

lN K BELT'N Gives the advantage of a belt with the positive
motion of gears. No centers too short for its use.

A paper manufacturer said to us: “1 am using 88 in. to drive my lower floor, including
my paper machine.  Its positive motion, never varying, produces a ton of paper more cvery
day. Every slip of the bel', or stoppage, means a loss of 100 feet of paper, and this never
occurs now.”

SPECIALLY ADAPTED FOR CONVEYING AND ELEVATING ALL KINDS OF MATERIAL.

preEert Hill Paten Frwtmn Pulleys

B H WPETRIE
3 FRE  TORONTE, CANADAY

The Canadian Omce & School Faroitars Co.

PRESTON,

SPARKS.

‘The sharcholders of the Cowansville, Que.,
Eleatric Light Co., announce their intention to
dissolve the company and wind up the cstate.

A sub-committee will recommend to the Mont-
real City Council that permission be granted a
company to anld and operate an clectric railway
from the oty limmts at Mount Roy:al avenue lo
Craig street.

The capital stock of the Sherbrooke Telephone
Association wlll-be increased by 10,000, Mr. J.
A. Archambault has been elected president, Mr.
8. W. Jenckes, vice-president, and Mr. C. Skin-
ner, managing-director.

Special transportation rates will be granted the
delegates to the Montreal clecirical convention
by the milroad and steamboat companies. The
munister of customs has stated that all electrical
appuiances for the Lxhudution will be adnutted
from the United States duty ez,

- Mr. Henry Leeds, of New York, visited Ottawa " ' oY ° ’ -

i revently, for the purpose it is said of arranging )
with Messrs. Holland Bros., Canadian agents of ANn GUT OFF GOUPLINGS
the North Amencan Phonograph Co., to place on

! the Canadian market & number of phonographs | For Electric Light Stations and all purposes where intermittent power is required.
on the nickle-in-the-slot principle.

Experiments having in view the showing of the

Wfference of cost between hand welding and clec-

trie welding have recently been made i England ILLE R ROS. & OMS
Ly an emincat firm.  The result shows that the ’
amount of work which by hand cost $45.77. when (Succeazors to Miller Bros, & 3atchell)

donc by an clectric .wchling machine cost only Tomntc ﬂﬁice 74 Yofk s“aet. MONTREAL, QUE.

$30.25, an actual saving of $15.52, and the work
was very much beiter and more soundly wrought. ESTABLISHED 1869.
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MARSH INDEPENDENT STEAM PUMP

FOR STATIONARY, PORTABLE AND MARINE BOILERS.

e] ! OVER 2,000 MARSH PUMPS SOLD IN THE UNITED STATES DURING 1890 I Kﬂ

T a recent test by Prof Cooley, of Michigan University, 48
degrees of temperature was added between condenser and

bo1ler m passmg through pump.

Absolute Aqtyg((o_n*qu__ﬁegulation without the use of Tappets,

Levers, or other Mechanical Construction.

3} As the eahaust mingles with feed water and returns to boiler, there is no loss of
B L, hence at @s the most economical pump in use. Fot hot or cold water or liquids,
with or without Hand Pumping Attachment, NO PUMD EVER MADE THE RE
CORD OR BECAME SO POPULAR AS THLE “MARSH.?

THIS CUT SHOWs SMALLEST SIZE MARSH Patented in Canada 7th February, 1889,
PUMEP, VITH RAND LEVER,

MANUFACTURED ONLY HY ———-

JOHN GILLIES & GO, - CARLETON PLAGE, ONT.
. KAY ELECTRIC WORKS

NO. 263 JAMES ST. N. - HAMILTON, ONT.

MANUFACTURERS OF

DYNAMOS

For Arc and Incendescent Lighting.

MOTORS

From 1-8 H. P. to 50 H. P.

ELECTRO PLATING MACHINES AND GENERAL ELECTRICAL
APPLIANCES.  SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

oCUTAISS ‘ i ' WRITE FOR CIRCULARS.

A W. BRlCE & CO WE HAVE FOR SALE

e | SDRAGUE

MAUFACTUKRERS OF

Dynamos, MOTORS

1, 2, 3 T1-2, and 10 H. P., wound for 110 volls,

M O to S ’ on tohich we will make
SPECIAL LOW RATES.

If you want an Llectric Motor of any kind,
- e twrite us for quotdations.

And other Electrical Apparatus.

OFFICE AND WORKS: '
o T. W. NESS,

20 JOHN ST. NORTH,
644 Craig Street, - MONTREAL,

HAMILTON o Canadian Headquarters for Rlectrical Supplies.
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NORDBERG POPPET VALVE ENGINE.

THE Patent Poppet Valve Engine, illustrated herewith, 1s the
product of the long experience and careful study of Mr. Bruno
Nordbery, who for a number of years was the chief designer
with the Edward P. Allis Co., Milwaukee, Wis.

‘The designer claims thatat 1s constructed to meet theincreasing
demand for greater ngidity, strength, and durability of wearning
parts.  On account of the small tips of inlet valve, tie latter wall
drop very quickly, enabling the engine to be run at a speed up
to 150 revolutions per minute.

The shape and location of the wrist lever permits of a very

Dartling Bros., Montreal, who are manufacturing the Nordberg
automatic governor, are the sole makers of this engine i Canadi.

STEAM ADHISSION.
.

THe valve beng arranged to admit the steam in sufficient
quantity and at the right time, the next point to consider is
how lonyg should the steam continue to flow in, or should it be
cut off? .

Ther are many different ideas held on this subject, and when
high pressure ste:im came first into use many thought that the
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short distance between centre of shaft and foundation, being on
a 20 inch engine, only 22 inches, *vhile that on some other
engines of same diameter of cylinder is 30 inches. This, it is
claimed, lessens the strain on the foundation, by reducing the
tendency to rock it endwise, communicated by the momentum
of the reciprocating parts.

The frame is of the girder pattern, cast in one picce with the
main bearing and slide.

The post under the main bearing is considerably wider than
the length of the bearing, and in it is provision for four bolts.

In designing the cylinder, the object kept in view was to
increasc the inlet valve area, and at the same time reduce the
clearance. The clearance in the valve cavities is a great deal
tess than those commonly made. That of the exhaust valve is
reduced nearly one-half, this result being obtained by its location
and peculiar construction.

The external valve gear presents a great many radical im-
provements, as can be scen by cut.  One feature of this valve
gear is that the setting of the exhaust valves can be adjusted
without changing the length of the valve rods, i. ¢, without dis-
turbing the motion, by changing the angles through which ths
valves are intended to move.

-

sooner it could be cut off; the better the result.  Some engincers
still hold this idea, and it would be a correct one were steam
cylinders made of a material that was perfectly impervious ta
heat and quite unaffected by any change of temperature.  Were
it possible to make the cylinder of a material which once heated
to the same temperature as the newly admitted steam would
remain so, and not cool down, then a quick, sharp, carly cut-off
would be economical. But as cylinders are made, they absorb
heat from the fresh steam, and thus a portion of steam is con-
densed. Then as the cut-off takes place, and the steam is
expanded, the heat is returned by the cylinder and some of the
water is again made into steamm when it is too late to do any
work ,and so the heat taken out of the fresh, live steam, is thrown
away. The greater the diflference between the temperature or
pressure of stcam admitted te the cylinder and the temperature
or pressure of the same steam when let out of the cylinder, the
greater the loss from this cause. It may not all be carried off
"y the work of re-evaporating water, but some of it is wasted in
woing that, and some of it in simply raising the temperature of
the exhaust steam and water. Many experiments have been
made to determine the best point of cut-off, and it may be taken
as a result of these, that there is no conomy in cutting off so
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catly that the steam 15 eapanded more than about five or six
titnes in one cylinder.

Another very nccessary point to determine is the pressure at
which the exhaust steam is to escape. I the exhaust is to dis
charge into a feed water heater when there is a pressure of, say,
2 Ibs. per square inch, then it is wasteful to make the cut-off so
carly that when the exhaust valve opens, the pressure in the
cylinder is lower than that in the heater.  Or if the discharge is
directly into the air, there is no cconomy in having the steam
cxpanded in the cylinder to a pressure below the atmospheric
pressure.

The better way to deternune the point of cut off'is to construct
an indicator diagram by fixing the amount to be allowed for
cach pressure, the pressure at the tune exhaast is to open, and
by drawing an expansion cunve , then the size of ylinder and
pressure of steam may be teadily found for any required horse
puner of the speed of piston s known. It will be sufficiently
accurate to calealate the ponts for the expansion canve by the
rule  that  the
pressure  multi-
plicd by the vol-
ume produces a
constant quan.
tity. Perhapsit
would be better
to describe the
process of draw.
ing a supposed
indicator dia.
gram.

diaw a linc parallel to the atmospheric line tillit cuts the expan
sion curve, this will represent the steam :dmission line of the
diagram, and where it cuts the expansion line is the point of cut
off required, in order that at end of stroke the presshre shall be
2 lbs. above the atmosphere, if the valves and piston are all right

ERRORS OF SAFETY VALVES.*

Tur ordinary lever safety valve in use on ordinary boilers in
nearly all sizes of boilers 1 have had charge of are about all the
same class of safety valves ; they call them * 3-inch.” Now we
will see what * 3.inch " is.

On boiler pressure 75 lbs per square inch, and also the flow
cf steam in atmosphere, 3x 3, that is 76, Now then, 75 lbs,
per square inch under valve, 76 % 735 570 tbs. dead weight on the
valve stem. . Now you set your weight on your lever according
0 your figures, then you test yuut builer, and finding your weighy
15 heavy, you say there s sumething wrong. Well, what s

wrong? It s

the valve seat,

there is a bridge
\>in that seat, 1;°
x 3" to guide
the valve and to
keep it in place.
When it rises
and drops that
bridge-- %" x 37
—reduces area
of valve from

s -

First draw to
parallel lines
with a distance

DT
i

7.6 10 5.94 dead
weight on valve,
the stem would

between them
cqual to 15 1bs.,
as measured by
whatever scale
has beenchosen,
such as 32 lbs.
to the inch; then
draw cleven par-

DRIRTNY

be about 443
lbs.; therefore,
witl, friction 123
lbs. less tha.
your figures(and
that would not
be the worst in
reducing area of

allell lines at valve); by that
equal distances bridge in seat
apart, and at you reduce the
right angles to flow of steam in
the first two atmosphere.
lines. Thesec Thatis theerror.
eleven lines will This valve |
divide the dia. show you was
grina into ten designed in
divisions. Al England  some
measurements time ago. Itwas

and _calculation
of pressures has
to be made from .
the_bottom line

of the two first

drawn, It repre- |

sents the line of

no pressure, the

upper onerepre-

senting the atmosphenc pressure.  The length of the diagram
represents the length of the cylinder, multiplied by its area,
which gives the volume of stecam.  This may be measured either
ininches or feet, and care must be taken not to measure the
arca by nches and the length by fect.

Let it be determaned that at end of stroke the pressure in
cyhinder 1s to be two 1bs. above tne atmosphere, then on the
cleventh vertical line mark off two 1bs. above the atmospheric
line or 17 Ibs. abore the line of no pressure.  Then the pressure
of any other line can be found by multiplying 17 lbs. by the
volume at end of stroke anddividing by the volume at the line
for which the pressure is required. Having marked off the
pressure thus found at cach hine, draw a cunved line through all
the ponts, tus cunved lime will tepresent very acarly the actual
eapansion of the steam.  Then at the first vertical ine mark off
the pressure of steam which can be admitted to the cylinder, an

FI1G, 1.—=VALVE IN OPERATION, SHEWING Iz8IDE VIRW,

designed to do
away with the
leverand weight,
and you will see
by the design
rivetted on the
boiler — in the
usual way, dou-
ble rivetted— it
is not only a proper, but what we are figuring on, a 3-inch valve.
Should anything occur suddenly, requiring the full arca and capa-
city of flow of stcam as quickly as possib.., this valve will do all
that a 3-inch 's called upon to do, for there is no friction. I think we
should look after our boilers and safety valves more than we do.

\\. >

The Edison General Electric Co. wall fit up the new Manitoba Hotel at
Wintipeg with combination clectric and gas fixtures,

The Canada Electric Co., of Amberst, N. 8., reports the following ceniray
station contracts . The Sydney Gas & Electric Co., 600 incandescent, Anti-
gonish, N, S., Electric Co., 400 incandescent ; H. A, Smuth, Digby, N. S,,
300 incandescent , all the above are direct current system, economic lamps,
insulite sockets, using the Canada Electric Co.’s standard dynamos. We
also hane clused with the Gardines Mines Co, of Cape Breton, to install a
complete wae autting plant Jeffesy undenut machines and € 1" jo.000
watt 220 volt generator will be used

*Paper reaa before Montreal Branch, C.A S.E., by M. John Oades, M.E.
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A ROUGH-AND-READY DYNAMOMETER FOR SMALL
MOTORS.*

1 HAVE been requested to bring to your notice a frction-brake
Jdynamometer that is by no means new, but 1s one that 1s desers -
g of being more widely knawn by electricians than appears to
be the case,

like the well-known Prony brake, 1t acts as an absorption

=
=
.—_\
—_—

Fie. 2. -~CHAMBRR, SHOWING VALVE ATTAGHED,

dynamometer ; and without detiacting from the acknowledyed
value of this mstrument, especially for testing the value of large
pome-movers, yet we need something more portable, more con-
venient to use, m the very numetous cases where 1t 1s desirable
to test the cfficiency of small motors.

We need a rough-and-ready mstrument that is portable, inex-
pensive, teadily used, and at the same time reliable,

-
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Fi6. 3.—SiOWING COVER THAT BALANCES THE VALVE.

This we find in a friction-brake dynamometer, one of the many
modifications of those illustrated by M. Wm. \Worby Beaumont,
i lus paper on friction-brake dynamometers, read before the

* From a paper read by John Hoskin bd’o;c the.Franklin Institute.
> 2

Iustution of Ll kogineers, London, November 13, 1888, and
published in 1889 in the Proccedings of the Institution.

Its construction requires only the usc of a leather belt with a
spring balance attached to one end, and a suitable weight tothe
other. The Dbelt 1s to be thrown over the belt pulley of the
motor, the spring balance is fastened to the floor base, or support
of the motor to be tested, and the weighted end hangs pendant
on the side of the pulley which,
when in motion, will tend to
Jift the weight.  When 1he
motor is at rest, the strain of
the weght should be read of
the spring balance. This read-
myg we willcall 13, When the
current 1s swatched on and the
motor 15 tun at a speed, the
spring  balance should again
be read off, since the friction
of the pulley on the belt will
have a tendency to raise the
weight ; this reading we call
W'. The difference bLetween
; W and 17 in pounds, multi-

plied by the circumference of
the pulley in feet (including
one-half the belt thickness on
ciach side), and this by the
number of pulley revolutions
per minute will give the foot-
pounds of mechanical cnergy,
which can be compared with the electiical energy required to
produce it, in the usual mannes,

Thus, in a few minutes with the aid of a speed counter tacho-
meter, a voltmeter and an ammeter, the efficicncy of 1motor can
be determined, and its ability to do a desired amount of work
ascertained at once, instead of being left to guess-work, as would
be the case if more bulky or elaborate apparatus were needed.

't should not be imagined from these remirks that this form
of dynamometer is applicable to sinall motors only; but it is
evident that for testing larger machines where many horse-power’
have to be measured, the apparatus needs more celaboration,
especially in the use of friction blocks, under the telt or pulley
strap, their lubrication, and the usc of a dash-pot to steady the
brake when the motive power is irregular.

FI1G, 4. —SHOWING THE WEIGHTS THAT FIT ON TUE COVER,
SHOWING fwO VIEWS.

But I need not enlarge on this, except to say that in these
particulars, whether using steel strap, or leather belting with
friction-blocks, or rope friction, the same care is needed as in
the Prony brake to obtain correct readings.

A recent despatch from Kingston Ont., says a successful test has been
wmade of a new diver's telephone invented by Mr. A, F. Smiith, of that ciy.

The Domimon Parhament has passed a Bill incorporating the Anglo-
Canadiun Electric Storage and Supply Co. The projectors are. Francis
Clemow, Chatles H. Mackintosh, I. A. Gemmuil, J, W. McRae, William
McDougall, C.eB. and C. C. Ray, of Ottawa, and Arthur Shippey and
Henry Woodward, of London, Eng. The capital stock is placed at
$50,000, and the headquarters of the company at Ottawa,
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H. P, OF ENGINES,

Toroxto, July 23, 1891,
Editor Krrcraicat Naws,

In your July number C. W, Ross is again in print concerning
horse power. From his statement that he is writing for the
young cogineer in the first of bis letter, it is reasonable to
expect he would make his case plain, but the whole letter is so
mixed up that I would rather take my chances with formula
and get my knowledge from them than from the muddle he has
got the matter into. ‘e younp cngineer knows that 33,000
lbs. raised 1 fi. high or moved thiough 1 fi. of distance in one
minute 1s equal to or the cquivalent of 1 horse power. This
rule he applies to all forms of calenlation of power ; it does not
matter to him what the immortal Watt concluded 2 horse
actually did accomplish. It is not even necessary that he
should know by what means the rule was established.  His
natural ideas of the application of power to work will show him
that he can accomplish the same amount of work by making
the load lighter and moving it farther per minute.  The state-
ment Mr, Ross makes, and which is printed in italics, says that
a h. p.as a power that can rase 33,000 1bs. t ft. 1n one mnute
travelhng at the rate of 220 feet per mmmute.  Now, what travels
220 feet per mmmute.  Why, the horse, of course.  Sull, he 1s
only moving the load at the rate of 1 foot per minute; this don't
fit some way. The load moves as fast as the haise does, no
matter what ts weight 1s o1 what the speed he travels at
Sull Mr. Ross tells us to use both 1 fi. per minute and 220 fect
per mnnute in connection with s 33,000 1bs. 161 tell my boy
that Jim Johnson's horse 1s going 220 feet per minute and that
he is pulling a load after lnm of 150 lbs.; that horse is exerting
one h. p., because 220 feet x 150 lbs. = 33,000 foot pounds,
which = 1 h.p.  This would establish in the boy’s muind what a
fool pound is, and he would know that if the horse was very
strong and a good puller and could draw 33,000 lbs. along one
foot per minute, he would also exert just t h. p. A racehorse
to go 2 mile in 24 minutes travels at the rate of 2,100 feet per
minute, and if he pulls a load of 16 1bs. after him, be is exerting
a power tot h.p, e, 33000 lbs. 1 ft,in 1 minute. Our
fricnd Ross will do far more to entighten the youny engineer if
he drops the 220 foot businews, and lets the speed that a Zarse
can wark at yo to the dogs.  Accept the formula as it is to-day
used: 33,000 1bs. x 1 ft. x 1 minute = 1 h. p.  Let matters of
experiment by Leslic or any other expert who was trying to find
out what a horse could dogo with the rest.  The youny engineer
is not interested in knowing whether a horse can do more or
fess 3 all he needs to know is that formula, 33,000 1bs. %1 ft.x ¢
minute, is the standard of measurement for a h. p. as used
to-day. When a man gets to know so much that he is splitting
hairs over things that have no real bearing on the h. p. of a steam
engine, he is not useful to the young engineer, or the old one

cither for that matter.
N. GINERE.

THE OTHER SIDE OF THE SUBJECT.

Editor ELgeTricat Nxws,

DEAR SiR,--1 am a good deal swiprised, and I may say,
pained, to observe the bigotty and intolerance manifested by
your correspondents * Safety " and “ S ™ n their letters in your
last issue.  Presumably, from the tenor of their remarks, they
arcof the clect.  They only know how it should be done—no one
outside of the charmed circle knows anything about it.  Now 1
would like the president of the Canadian Association of Station-
ary Engincers to say honestly whether any single engineer has
been refused admission because he did not know encugh. As
everybody who applicd has been admitted, how comes it that
members alone possess the concentrated skill and smartness of
the country and no one else possesses any?  {fyour correspandent
“Safety " had been at all acquainted with the circumstances of
the explosion on Dufferin street he would not have been quite
=0 ready to make an exhibition of himseclf in condemning a man
who probably knows more about an engine than he does with
all his assumed virtue. 1 happened to be present at the little
occurrence spoken of, and can give a complete and unqualified
denial to the aspersions of * Safety.” The boiler in question was
in a woed enbuilding surrounded by large quantities of inflam-
mable material in the shape of cut and split wgod, slabs, etc.
Everything was in perfect order, and the employees were pre-
paring to leave for the night, when the roof was discovered to

be on fire. Before word could be sent to the fire hall, the whole
building and contents were in lames.  The boiler being of the
locomotive type and not covered by Lrickwork, soon began to
feel the effects of the heat, and made steam rapidly.  The safety
valve was blowing furiously, and probably no hann would have
been done, when suddenly the heavy beams of the roof fell down
ucross the lever of the safety valve, ‘There could only be one
result, the boiler had to go, and it went ; but to say the engincer
was to blame, and go into a fine frenzy about incompetence, and
so forth, cither shows that * Safety” has been writing about
something he was ignorant of, or was venting his spleen against
an independent man who chooses to™ hoe his own row ” rather
than equalize himself with the *good, bad and indifferent”
componcents of the ring.

With regard to the letter of “S,” 1 and others who have
spoken to me about it, regard it as neither more nor less than
brutal. It is well that “ S ” shelters himstlf under the wing of
au initial, or it is probable the men whom he libels would take
it out of his hide.

Both the writers I refer to (1 say both out of courtesy, becuuse
itis evident they arc one and the sime person), prate about civic
interference, and develop a wonderful tenderness for the public.
Gentlemen (?), your philanthropy is misplaced ; there is no soft
civic snap for you. This town is governed quite enough already
It is taxed and inspected almost to death. Mind your own
business, and don’t interfere with better men than yourselves,
because they don’t see fit to join your blackmailing Mafia, or you
may find yourselves strung up 1o the lamp post of public opinion,
and your boasied certificates hung up with you,

Mr. Editor, I must apologize for taking up so much of your
space, but the gross misrepresentations and animus of the two
letters was too evident to pass over in silence.

Yours etc,,
R.

TORONTO BRANCH NO, 1, C. A.S. E.
Editor Evxcrricat. Nws.

DraAR SIR,—At the last meeting of Toronto Branch No. 1, C.
A. S, E, held m Shafiesbury Hall, on Fnday, July 10th, the
officers elect for the ensuing year were nstalled by Bro. past
president. A, M. Wickens, the only change in the hst being that
owing to the retirement of Bro. W, Reverley, who has removed
to Mimico, Bro. Edward Phillips was appointed to succeed him
as financial sccretary, and Bro. Butter was appointed to succeed
Bre. J. Queen as conductor.

After the two newly elected officers had been installed, they
were called on to say a few words, which they did, thanking the
members of the Association for thé honor done them in placing
them in positions of trust, and promising to endcavor to fill the
posttions they had been elected to with credit to themselves and
to the best interests of the Association, and to do their utmost to
increase the membership and place the Toronto society in a
position second to none on this continent.

Bro. A. M. Wickens then culled on President A. E. Edkins for
a few remarks on entering his second term of office.

Mr. Edkins thanked the members for the honor bestowed upon
him, in thus for the second time electing him to fill the highest
office in the gift of the Association, and said that when about a
year ago he was clected to the office he was conscious of very
sciious misgivings as to his ability to properly fill the position.
He was, however, glad to know that during his year of office he
had succeeded in filling the position so satisfactorily. After
paying a deseived iribute to the Financial Sccretary, he stated
that duting the past year there had been admitted over twenty
new and very desirable members, and particularly requested
cach member to make an effort during the coming year to
materially incrcase the membership, which was not as large as
it should be in a city such as Toroato. If each member wauld
bring in one new member, what a grand showing it would be at
the end of the year.

He was glad to know that although at times some of the
members got a little heated in the discussions at the meetings,
vet they soon cooled down and everybody again became good
friends. This was as it should be ; for it could not be expected
that all would be of the same opinion. When anything cameup
concerning the good of the Association as a body, the members
could always be depended upon to stand shoulder to shoulder.
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So long as this policy was followed, the Association would pros-
per in the future as in the past.

In conclusion he thanked the officers and members for the
excellent support given him during his te-m of office, and hoped
that the siime would be accorded him during the term they were
about entering upon, assuring them that he would at all times
endeavor to do his duty.

Bio, W, Sutton, who was re-clected “Tieasurer, next made a
few remarks, and presented his yearly report, which showed a
«ubstantial balauce in the bank to the credit of the Association.

Bro. W. Lewts, who was re-clected Viece-President, thanked
the meribers for re-electing him, and said he would continue to
try and do his duty.

Bro. W. Blackerove has held the position of Recording-Sec-
retary for the past tarce years, and his just been re-clected by
acclamation.  Bro. Blackgrove makes the best Secretary the
Association ever had, and can point with pardonable pride to
the fact that during his years of office not one omisston or mis-
take has accurred in the minutes, The Association is studying
its own interest Ly keeping him in the position which he is so
well qualified to till.  The office of Recording-Secretary is no
smecure § theve 1s any amount of work attached to iy, but Bro.
Blackgrove 15 a “hustler™ (especially when he is running in a
100 yards race for a fine mantel clock).

Bro. C. Mosely wis re-elected as Door-Keeper, and will con-
tinue to guard the wicket as zealously as in the past.

The Association is looking forward to a year's solid good
work, and if it continucs to prosper as it has done, it will before
long bLecome the leading stationary engincers association in
America—and that without becoming part of the U. 8. cither.

By the way, [ hear that some of the marine engineers are
grumbling about the Marine Association not being any good.
Why don't they Jom us? It would do them goond.  They would
find that wmstead of our boys not being willing to tell anything
they know in the Association, there are often two or three trying
10 gat at the black board at once. And yet we are “only
stationary engineers, anyway, and don’t amount to a great deal,”
as a marine man said one day.  Well, perhaps we don't, but we
are m a fair way to ‘get there” If a man is an *engincer”
which few of us and in all the word implies), it does not
matter whether he is & marine, stationary, or what.

Youwrs, &c.,

.

STRENGTH OF BOILERS.

THE tendency of the pressute within a steam boiter is to force
the material into the shape of a perfect sphere.  Experiments
have been tried by making models of various shapes of steam
borlers of an clastic material, such as rubber, and thea pumping
aiv inside so as to produce pressure of any desired amount and
noting the cffect in altering the shape. By this plan the
theoretical calculations have been tested and proved to be correct.

In a cylindrical boiler the ends, if made hemispherical, will
require no stays, but if flat, must be stayed in order to enable
them to resist the same pressure as the cylindrical part. In a
cylindrical boiler of any given diameter, the strain tending to
rupture the shell depends upon the diameter and the pressure,
and is found by multiplying the pressure and diameter together.
In making such calculations, it is absolutely nccessary that the
same standard of units be used.  1f the pressure be taken in
pounds per square inch, then the diameter must be measured in
mches, and it will be found convenient to assume one inch as
the length of the strip of the shell, the strain upon which s to
he calculated.

Let the shell be sixty inches in diameter, and the pressure
onc hundred pounds per square inch, what is the strain
produced tending to rupture the cylindrical shell>  Sixty pounds
x one hundred is six thousand pounds. This, however, bears
equally on two sides of the shell, tending to break the cylindri-
cat hoop into two equal parts ; hence the strain on each side s
three thousand pounds. Had the cylinder been thirty inches
diameter instead of sixty, the strain produced by the same
pressure would only have been one-half that amount. It is
important here to consider what is meant by a pressure of 100
pounds per square inch. It is 100 pounds and the pressure of the
atmosphere, or about 115 pounds, but as the pressure of the at-
mosphereis an the outside as well, it is usually left out of the count.

S SAFETVY.”

Expenments are now bemy made with a steam boiler formed
of one shell withm the other.  Each contains its own supply of
water, and has its own safety valve and counections.  In the
inner one the steam pressure used is 500 pounds per sq. inch,
in the outer one it is 200 pounds. By this means the pressure
producing strains on the plates of the wmner one s reduced 1o
300 pounds, and as it is smaller i diameter than the outer
shell, the total strain on each shell may be made the same.

in the boiler sixty inches diameter 100 pounds pressure as
shown on the steam guage was shown to produce a strain of
3000 pounds on ciach nch of the length of the shell,  What
is there 1o resist this 2 “The thickness of the plate, or mther the
amount of metal left after the rivet holes have been made w it

In single rivetted seams the strenpth may be taken at one-
half that of the solid plate, and in Jdouble rivetied scams at
sevenstenths of the solid plate.  If the plate be theee-cighths of
an inch thick and the strength of the plate 60,000 pounds per
square inch, then the strength of the double rivetted joint will

3 7
be 00,000 X - x - = 15,750, ‘The strain was found to be
b 10

3,000, and the strength o resist it 15,750, or a little more than
five tmes.  This 15 a very common difference and is called the
factor of safety. Tt 15 common to bave in new boilers a factor
of safety of 6, or 5 or someumes 4. The necessity for having
such a difference between the strength and the strain arises
frem imperfections in workmanship, and uncertainty as to the
actual strength of the particular plates.

ENGINEERS' PICNIC.

Tue C.AS.E. picnic at Oakville, on July 1st, proved to be an
unqualiied success.  Notwithstandmg the fact that in the carly
morning there was a regular downpour of ram, and a very gloomy
outlook for the day, Toronto engineers and their friends twined
out about 350 strong.  With abundance of proyisions and good
feehnyg, alt were bound fin & goud time, and their eapectations
were fully realized.

‘The long list of compettions was carried out to the letter.
Steam was let on at three o'dack @ very late start owing 10
the weather.  OUwing to the high pressure carried and the fact
that the governor worked to a charm, the bottom of the pro
gramme was reached without a hitch of any kind.

The Girst event was a 100 yards mee, members only, the pnzes for which,
a shaving set, a caddy of coffee and a hack saw, were won by Bros,
Chillman and Bellmgton, of Hamilton, and Bro. Hughes, of “T'oronto, in
the order nanted.

100 yanis race, open te Betst, Dowling, $3; 2nd, Agerst, $2,

Running long jump--1st, Bro. Bellington, 1 ton coal, and, Bro. Clull.
man, t pocket knife, 3rd. Bro. Butter, knite sharpener,

75 yards, old man's race-- 151, Bro. Sutton, engineer’s o1 set, 2nd, Bro,
Gilchrist, spring mattress, 3rd, Bro, Carter, Hamlion Zimes, one year,

100 yards boys' race~-1st, Finlay, $1, 2nd, Boyle, 50 cents.

Tug of war- ~Hamnlton vs. Torunto  Prizes, silver cup and box of aigars,
won by l'oronto 1n (wo straight pulis.

o yands girls’ race~ist, Miss Williams, pair vases, 2nd, Miss Irving,
torlet soap.

Staniding high jump—1st, Bellington, rubber coat; 2nd, Anderson, hat,
rd. W, Lewis, knife sharpener.

Smouking riace--1st, Bro. Caffrey, Meerchaum pipe, 2nd, Bro, “Tarranto,
caddy tobacco, 3rd, Bro. Wilcox. briar pipe.

Standing broad jump, open toall- -ist, Mr. White, ton of coil, 2ad, Bro,
Bam, bag of flour, 3rd, ——~, kmfe sharpener,

75 yards race, enginvers’ wives - 1st, Mrs, Bun, silver water pitcher . and,
Mrs, Moscley, silver butter dish, 3rd, Mrs, Marshall, Hanulton Times, one
year., i

Best waltzers—ist, H. Graham and lady, silver cruet stand ; 2nd, Mr,
and Mre, Witty, lady’s fan, 3rd, Mr. Benwell and lady, pound of tea.

Quarter mile race, members only —ist, Bro  Moscley, houschold bank,
and, 14ro. Nichol, copy of §. . Thompsun's ** Dynamo Machery ', 3rd,
Pro. Miller, 40 yards cotton duck.

Puting shot, open to all sy, J. O Rieley, tun of coal, 2nd, W. Brush,
box of soap ; 3rd. W Leith, kaife sharpener

Shoe race—Miss Waterson. 1 par boots ; 2nd. Miss Fassants, bird cage.

Engineers’ younyg Jadies race—1st, Miss Lverett, Go 1) clock , 2nd, Miss
Nichol, Hamilton Spectacor, one year, 3rd, Miss Fassants, three botties of
pickles.

Judges and starters’ mice—1st, Mr. Johnsan, 1 ton of coal, 2and, Bro,
Moseley, 34 ton of coal, 3rd, Mr Harnson, knife sharpener.

Consolation race- -1st, W, Blackgrove, manted clock, and, Hamilton, 4
cord of wood ; 3rd, W, “Terry, monkey wrench,

Thentention was to have had a game of baseball, Hamilton s,
Toronto, but & shower stopped the game at the end of the first
innings, with the score in favor of Hamilton.

The wet morning prevented many from attending.  As it was,
this was the largest gathering of engineers ever got together in
Canada. All present expressed themselves as satisfied  with
the day’s ou’ing, and the picnic bids fair to become an

annual one.
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EDITOR'S ANNOUNCREMENTS,

Corresp.ndence is invited upon all topics coming legitimately within the scope of
this journal.

OUR SPECIAL NUMBER.

SATISFACTORY progress is attending the arrangements for the
publication of the special number of the NEWS on 15t September
in connection with the Electrical Convention in Montreal. The
number will contain special aticles and illustrations of great
interest.  Judging by the demands of American manufacturing
and supply houses for advertising space, and the fact that repre-
sentatives of some Amencan houscs have recently visited
Canada s person, the importance of the Canadian market for
clectrical goods 1s being properly appreciated across the line,
and a determuned cffort made to secure as much of 1t as possible.
We would hike to sce Canadian manufacturers and dealers
properly represented i our Convention number, and for this
reason we point out the fact that those who fail to secure adver-
using space at once need not complan if a week or two later
they should find that all the best positions have gone to their
wide-awake American competitors. A word to the wise is
sufficient.

THE convention of the N. A, S, E. opens at Omah., Neb,, on
the first Tuesday in September. It s expected that at this
mectuing the question of changing the name and constitution of
the Canadian Socieyy for the purpose of making 1t international
will be consudered.

WE print in our correspondence column a communication
signed “ R, havig reference to two letters which appeared in
our last 1ssuc. It may be that * R " shows a little ‘of that intol-
crance which he so unsparingly condemns in others, but we think
that the engincers may find in it at least some food for scrious
thought.

A SEVERE blow has been struck at the prosperity of the
natural gas industry on the Niagara peninsula by the action of
the United States Board of General Apprassers in levying a 10
per cent duty on natural gas generated and exported by the
Provincial Natural Gas and Fuel Co. of Ontario to the Natural
Gas and Fuel Co, of Buffalo. The company will probably
require to tum more of its attention in future to Canadian citics.

Tue Federal Telephone Co., of Montreal, has been absorbed
by the Bell Telephone Co.  The Montreal City Council should
now follow in the foutstens of the City Council of Toronto by
placing such restnctions upon the Bell compiny as will wnsure
fawr treatment to the citizens.  1f this is done, the placing of the

telephone business in the hands of a single company should
prove a source of public satisfaction.

‘THE yearly meeting of the Executive Board of the C. A. 5. k.
will be held in Toronto on ‘Tuesday, Sept. 8th.  Delegates from
all the Associations ate expected, and the work of perfecting the
orgamzation will engage their attention,  The work of the past
year will be reviewed, and an effort made to insure greater pro-
gress in the future.  Engincers throughout Canada should take
an interest in these meetings, the object of which is to assist by
all legitimate means in raising the status of the business.

IN pursuance of the Engincers’ Act, passed at the last session
of the Ontario Leglslature, the Board of Examiners are nearly
ready to examive and grant certificates to cngineers. The
necessary printing is now in hand, and as soon as completed,
the examiners can get to work. Any engineer wishing infor-
mation on the subject, can obtain it by addressing Mr. J. A
Wills, Custom House, Toronto ; A. M. Wickens, Glofe office,
‘Toronto ; or Robt. Dickinson, Electric Light Station, Hanul-
ton. We are informed there are a great many applicants wait-
ing the opportunity to be examined.

THE claborate, sccret, and costly eapenments in human
butchery that have recently taken place in a New York prison
appear to have been more or less successful.  Whether *“the
game is worth the candle.” however, is another matter.  Weare
inclined to the belief, previously expressed by us, that it i
entircly an unnecessary waste of thunder. A good dosc of
cyanide or prussic acid would do the business quite as eflectively
and be wonderfully cheap and inexpensive in comparison.  Bw
we also incline to the belief that the old-faslioned rope is quite
good enough to perform the happy dispatch for men of such
brutal instincts as the subjects recently devoted to the “electro-
cutioner’s ™ art.

IT is unfortunate that the date sct for the coavention and
exhibition of electrical appliances in Montreal will conflict with
that of our own Industrial Exhibition in Toronte. \We under-
stand the date of the Montreal convention has been fixed for the
8th, 9th and 10th of Septemiber, and for the exhibition there, the
7th to the 16th of the same month. The Toronto Exhibition is
billed from the 7th 1o the 19th of Scptember.  As, however, the
sccond week of the Toronto Industrial is usually considered the
best, visitors to the convention will be enabled to visit it on their
retutn from Montreal. It will be somewhat more of a task to
those who wish to exhibit at both places, but greater difficultics
than this have been overcome by enterprising electrical men.

IN order to properly appreciate the advantages conferred by
the electric lighy, it is only necessary that one should spend a
night in a town to which this moden illuminant 1s a stranger.
Bracebridge, Muskoka, where the wnter landed one night
recently, is such a town. An attempt has been made to light
the streets by planting coal oil lamps at a few of the pnincipal
street comers. It was impossible to abserve the results, as on
the night in question the lamps remained unlighted in the expec-
tauon that the moon would give a more satisfactory light and at
less cxpense to the municipalty. This expectation not being
realized, the town was wrapped in Egyptian darkness.  Persons
unacquainted with the place ventured out at the nisk of falling at
cvery step. It was impossible to discemn the features of persons
one might meet.  Altogether, the effect upon those accustomed
to move about beneath the penctrating rays of the electric lamp,
was gloomy in the extreme. No town of the importance of
Bracebndge should be without clectric street ighting. 1t adds
wonderfully to the comfort of the aiizens, tends to increase pop-
ulation, and maintains the town’s reputation for progressiveness,
The water-fall at Bracebridge we imagine would provide effective
and cconomical power for the operation of an clectne plant. It
is the more surpnsing therefore, that the advantages presented
have not been made avaiiable.

A curiovus illustration of the sensitiveness of modern scientific
mstruments was afforded some time back in Toronto when nt
was noted by Prof. Carpmacl, at the Observatory, that some of
his apparatus was influenced in a remarkable manner at certan
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times of the day.  On thinking the matter over, he came to the
conclusion that it was the current of clectncity m the street
lighting wires that was the cause, although the nearest wire to
the observatory was on Bloor street, nearly a mile away. To
prove the matter, he made a note of the times of the influence,
whieh on comparison with the city time schedulefo. starting the
lights, was found to exactly agree. [t is now found that smular
instruments to Mr. Carpmacl’s, namely, those for measurng
carth currents and magnetic disturbances, located at Greenwich
Observatory, near London, have been found to be thrown into
vibration by the passing of trains on the Stockwell Electric
Railway. The railway tunnel is over two miles from the nearest
carthplate connected with the observatory, but the currents set
up are sufliciently strong to make very distinct deflections.  The
times of the interference being exactly the same as those on
which the trains are running, leave no doubt as 10 the cause of
the disturbance. Fortunately, Mr. Carpmael says, the cause of
the cisturbance being known, it can be allowed for without
iflecting the general results obtained from the strunents.

AT the request of a number of managers of clectrical com-
panies, the publisher of the ELECTRICAL NEWS recently
addressed a circular to the owners of clectric plants in Canudi
asking an expression of their opinion regarding the desirability
of organizing a Canadian Electrical Association. They were
also requesied to state whether they would be willing to
attend an informal mecting in Toronto on Scptember 17th to
consider the subject.  The replies received are ahnoest unani-
mously in favor of the proposition, and so many have declared
their willingness to attend a meeting, that it has been thought
well to announce that the mecting will take place in this city on
the date mentioned.  Particulars as to place of meeting, etc.,
will be given in the September number of this jownal.  Mean-
while, every person connected with the electrical interests of the
country 1s urged to be present on the occasion,

I¥ present indications are rzliable, and they should be, there is
prospect of a great time ahead for clectricians and the clectric
mterest generally at the forthcoming convention to be held in
Montreal. The date of opemng 15 fixed for the 7th of Septem-
ber, and the citizens of Montreal are even now working with
aught and main on the details of a royal Canadian welcome
which is to be given to the National E. L. Association. There
15 10 be a conversazione arranged for the members ; excursions

upon and around the mountain; the harbor commissioners will
providg a steamboat with the regulation Indian pilot for a run
of the Lachine Rapids; the municipal authorities are sparing no
pains to do the visitors proud. It may be asked, amidst alt
these anangements for the pleasure and entertainment of the
visitors, where does the Convention come in? There will no
doubt be found a sufficient corner or two to work in the neces-
sary businessand instructivefeatures. Not the least among these
latter we hear, 1s to be an illustrated lecture by the famousyoung
electncian, Nikola Tesla, on his recent discoveries in lighting by
high frequency alternating currents.  This will be a treat to the
Canadian electrician such as does not come within Ins reach
every day. In addition to all tius, the Electncal Exhubition s
expected to be the best ever held in connection with the Associ

ation. All the available space has been taken up, and the
display of machinery and appliances will be most complete and
interesting.  \We strongly recommend our clectrical brethren in
Canada 10 pay a visit to Montreal ar some time dunng the con-
vention and see for themsclves how 1t 1s done, and be enabled
to deade on the advantages of a local association of clectric
highting interests, which, while in no sease competing with the
wider one of the United States, would be able to conserve the
nterests_of the distinctively Canadian branch of the clectric
lighting industry.

THE MONTREAL CONVENTION. .
A MEETING of the Exccutive Committee of the N. E. L. A.
was held in the Windsor Hotel, Montrcal, on Tucsday, July
21st, at which there was present Prof. McLead, Mr. F. Fawrman,

Mr. F. R. Redpath, Mr. W, H. Lauric, Mr. John Kennedy, Mr.
J. A. UL Beaudry, Prof. Cox, Mr. W. S, McFarlane, Mr S. C
Stevenson, My, J. S, Shearer, Mr. E. C. Amoldi, Mr W. E.
Christic and others.

Owing 10 the absence of the chairman®it was proposed by Mr.

Stevenson that Mr. Kennedy should take the chair.  Carried.

The secretary read the minutes of the last mecting, which
were adopted.

_ Mz, Kennedy, as to the arrangement with Harbor Commis-
sioners, reported that the matter was not closed, and further
delay was asked.  As to the visits to the Canadian Paofic and
Grand Trunk ralways, he was not prepared to report.  Through

error 1t waz stated in the newspapers that sirrangements had
already been made on the invitation of the mihways, but nothing
of the kind had been done.  The Board were to in that.

Mr. Chnstie reported that a lacrosse mateh could be arranged,
but the day was wanted to be known that would be suitable. It
wats also desired to print a progrannme, the object of which was
that once the day was settled for the lacrosse match it would not
conflict with the exhibition. A suggesuon wias made at the
same ume to draw up a small commitiee to furm a progruamme.

Mr. Laurie stated that there were several commattees already
arranged.

The secretary stated that the business aarangements must
corac fitst, and the entertainments must be fitted in.

Mr. Kennedy was not 1 a position to sy that it was feasible
1o carry out the proposal to run the rapids and visit the railway
workshops.

Mr. Stevenson suggested that the sanous sub-committees
should report to the General Committee.

Mr. Beaudry asked that the lacrosse match be arranged at
once, but it was found impossible to do so,

Mr. Fairman, for the Dominion Bridge Works, stated that 2
meeting had been held at his office.  Messrs, Ives, Cooper and
Beaugrand undertook to see the Canadian Pacific and Grand
Trunk ralways for a guarantee and subscrption, and Mre lves
was to visit St. Francois Xavier and St. James street business
people.  He could only report progress, and say that they had
so fiar a guarantce amounting o about $1,000.

M. Stevenson, for the * Forest and Stream Club,” had no
definite report to make.

Prof. McLeod, regarding the proposed expenditure m con-
nection with the coms ersaziong, reported having looked over the
grounds, and proposed 1o umte the Molson Hall and the Redpath
Muscum mto one, as the accommodation thus provided would
be required.  He also proposed to have alarge tent and to unite
that with the Redpith Muscum, the tent bemng used for sefresh-
ments and as an outdoor place where the peaple could chiculiate
more freely.  The size of the tent proposed would be about 120
feet long by 140 feet wide with wings. The canvass reguired
would cost about $1350, and carpentry $30 more. 1t was esti
mated that the cost of music would be somewhese in the neigh-
borlicod of $30. No esnmate for refreshments was as yet
obtaned. He considered that provision should be made for
ncirly 1,000 guests, and wanted the views of the Commiittee,

Mr. Chrnstic thought the estimate should be about $400. The
sccretary stated the amount would probably be about $630.

A motion was made by Prof. Mcl.cod, seconded by Mr. S. C,
Stevenson, that Messrs. Beauvais, Carroll and Corrivean be
named a commitiee to draft i programme.

Mr. Kennedy stated that at the last meeting it was supgested
not to hive too many names on the committees, and the secre-
tary said that a number of the names were not attending, and it
might be thought desirable 1o reduce same.

‘The secretary stated that @ number of gentlemen throughout
the ity to whom cards were sent had not attended, and 1t was
thought best to stnke a number of the names off’ the sub-com-
mittees. A proposal was made to put these naumes on the general
reception committee, which was done, and also that no notices
were to be sent to any but the working comnuttee, which was
carried.

Mr. Chnstic desired 10 know the imit of the Executine Com-
mitice, and was informed that it was from 20 to jo.

The exact date of the convention was from the 7th to the 16th
Scptember.

A meceting of the Citizéns’ Executive Comunittee was held n
the Windsor Hotel on the eveming of Tuesday, July 28th. There
were present Prof. Bovey, 1n the chair 5 Messts, I. R, Redpath,
J. Carroll, J. 5. Shearer, J. Keancdy, Linncl), Laarie and Toms

Prof. Cox asked to be relieved from the duties of his position
as secretary of the committee, an account of his having been
called to England on important business. The resygnation was
not, however, accepted, but Mr. John Carrall was appomted as
joint sccretary.

After discussing a vanety of subjeuts conneaed with the
details of the fortlicoming convention, the commiliee adjourncd
until the 3rd inst.

Subscquently @ mecting of the sub-committee on exlubits was
held, M. F. R. Redpath presiding, when the following 1ol
tions were passcd :

“That the seeretary be instructed to write to Mr. Dwight, of
the Great Northwestern Telegraph Co., regrding pole privileges
in conncction with those of the Bell Telephone Co., for carnying
the wires from McGill Universaty to the Victona nnk.”

*That Mr, Lorniveau and Mt Castoll e appomted & com
muttee regarding the decorations for the rink, and report at the
next meceting: ”

A letter was reccived from Mi. Gulick, presudent of the Jxhi-
bition Conunittce tn New York, reporting that considerable pro-
gress had been made i the work of the allotment of space. A\
number of new applications for space were received.  Mr Car-
roll was appointed secretary of the sulf-conumittee, n the place
of Mr. F. Nicholls, resigned.

A meeting of the Exccutive Committee 1s beiny held in New
York to-day (1st inst).

It 1s the inteption of the Montreal press to appoint a comunit
tee to receive the visiting pressmen. A meeting to consider the
matter will be called at once.
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SAFETY VALVES--THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION,

By BARNKT LE VAN,

It will be seen from the above that the weights act at two different points,
amd that there are three levers to be considered :

First, ‘The long lever L of the weight W, which is the distance from the
weight W to the fulcrum /.

Second, “The lever x, due to the weight w, of the lever arm a, valve v,
and stem s, which is the distance from the centre of gravity g to the fulcrum

TAird. ‘The short lever /, which is the distance from the fulerum fto the
centre of the valve stem s,

‘The ceutre of gravity g, of the lever arm a, is found by balancing it over
a sharp cdge, with the valve v and stem s attached at the proper distance &7
from the fulcrum £, The weight w0 of the lever arm a, valve v, and stem s,
multiplied by the distance x from the centre of gravity g to fulcrum /, gives
the momentum, as before stated, of the lever arm a. which is a constant
quantity in the graduations of the lever arm o, fo different pressures of
steam.

The form of the lever arm a affects the location of the centre of gravity g;
but when this centre is known, the shape of the lever arm a does not affect
the static momentums.  The area and weight can be expressed in any unit
of weight, as well as the levers in any unit of length.  For greater accuracy,
the centre of the fulcrum /£, weight W, and valve stem s, connections to lever
arm a should be in straight and horizontal lines; and in finding the centre
of gravily g, the valve v and stem s must be in their natural position when
the lever arny a is balanced over a sharp edge, in order to find the centie ot
gravity of the system.

‘The action of the combination is readily understood by the iflustration—
namely, that the two static momentums, weight s, multiplied by the long
lever 1., added to the momentum 2 x of the lever arm a. valve , and stem
s, multiplied by the distance x, from the centre of gravity & to fulcrum /, act
opposite and must be equal to the momentum of the force F of the steam
pressure p, multiplied by the area A of the valve v, and this product by the
length of the short Jever /, or the static momentums.  The algebraical ex-
pressions of the foregoing may. be set up as follows =

WLitwx=Apl...... caes eeees

Or, in words: The arca A of the valve v, multiplied by the steam pressure
2. per square inch, and this product by the length of the shortlever Z, equals
the weight W, multiplied by the length of the long lever 1., plus the weight
2 of the lever arm q, valve o, and spindle s, multiplied by the distance x
from the fulcrum /£, to the centre of gravity £, or the momentum ¢ x, of
lever arm e, “That is 10 say, the static momentums arc in cquiliboum.

To find the weight W on a given safety valve when the stcam pressure p
is known, and all the other dimensions known :

Apl-wx
Weight W= e

Rwle.~multiply the area A of the valve, in square inches, by the steam
pressure g, in pounds per square inch, and this preduct by the Jength ot the
short lever J, in inches; from this last product subtract the momentum w
x. of the lever arm @ ; divide this remainder by the length of the long lever
L. and the quotient will be the weight W in pounds required.

‘Yo find the length of the long lever L., the arex A of the valve, the stean.
pressure p, and all the other dimensions Leing known :

Apl-wox
Tever L= [ cvetierreeeans ]
w

Rule~Sultract the momentum e v of the lever arm @ from the area A
of the valve in square inches, multiplied by the steam pressure # in pounds
per squarce inch. and this product by the length of the short arm 2, and
divide this remainder by the weight W in pounds ; the quotient will be the
distance in inches from fulcrum /10 place the weight W.

To find the pressure p# per square inch at which a safety valve will blow
off, the weight W, and all the other dimensions being known :

W lLiwx

PTTRTRIS

ceevieviasanen 2

Pressure p=

T |

Al
Rule.~To the momentum of the Jever arm 2, add the product of the
weight W, multiplied by the length of the lever arm 1. ¢ divide the sum by
the product of the area A, multiplied by the length of the short Jever Z, and
this quotient will be the steam pressure p in pounds per square inch,
To find the arca A in square inghes, the weight W, and steam pressure
2, and all the other dimensions being known &
W Lizea
Area A= —

Y
pl

Rulc.—~To thc momentum w0 x, of the lever arm a, add the product of
the weight W, multiplied by the length in inches of the lever L. : this sum,
divided by the product of the steam pressure g in pounds per square inch
Ly the length of the <hat lever 7, will be the arca A in square inches.

To find the weight 3¢ of the lever atm @, valve 27 and stem s, thearca A
in square inches, and stcam pressure p, and all the other dimensions being
Anown : .

A=pIl-WL

evav-ve 22e6

Weight of lever o=

x

Rule,~Sulnract the product of the weight W, multiplied by the length,
of lever 1., from the product of the area A multipl ed by the steam  pres-
swre p. and this product by the length of the short lever £: this rema inder,

divided by the lever’s, or distance of the centre of gravity g from fulcrum /. '
the quotient will be the weight of lever a, and valve v and stem s,
To find the distance x in inches from the centre of gravity y to fulcrum /.
hearea A in squareinches, of the valve, the steam pressure g in pounds per
square inch, and all the other dimensions being given :
Apl—-W1i -

—
cesusnenaa

Distance x=

w

Kwle.~Multiply the weight W by the length of the lever L ; from thi
product subtract the product from the area A, multiplied by the stean
pressure g, and this product by the length of lever Z; divide the remainde
by the weight w, of the lever arm a, valve v and stem s,

Having given the levers 1.. 7, and x the arer A (D2 x 0.7854), steam pres-
sure p, and the weight 2o, the weight W is calculited by formula 2.

Lxample 2.—A safety valve has a diameter of D=2 inches, and the lever
to a pressure of steam p=8o pounds per square inch, with-the following
dimensions :
A=urea of valve D=2 inches (2x 2 X 0,7854) 3.1416 L=long lever in inches

Mesessatcasuansases et T u TR anansetes ARnu 4 sassacasantenaeO

J=short leverininches. ...oviviensne oe

x=distance of centre of gravity g......... ceneten aan menea P 13
w=weight 1n pounds of lever arm a, valvevandstem s......... 6
p=steam pressute per square inch in pounds........ccouan... ..80
What will be the weight required ?
Apl—wx ¢
Formulaz : W ——m

L
W 3.1416 X80 x 4—6x 15

30.5 pounds.
30
Example 3.—Suppose a safety valve to be of the following dimensions, at
what distance L from the fulcrum /' must the weight W be placed 10 cany
A steam pressure p== 50 pourwls per square inch?

A=area of valve D=3 inches (3x3%0.7854)...... . X |
p=steam pressure per square inch in pounds........ccceueuun.. .50
2=short lever in inches..... tanreeans cestinrananns aee vecenves 4
1o=weight of lever arm @ valve z and stem s in pounds .........10
r=distance of centre of gravity yin inches ............. cveeenn18

W=weight in pounds. ......... ceven seeseres sessssens.esessSO

Apil—wx

Formula3z: L=

7.068 X 50 X 4—10X 18

Lever L= =22.6 inches.

30
Example 4.—A safety valve having the following dimensions, at what
pressure  per square inch will it blow off ?

=length of long lever in inches ..... Cettarecseenauasann “eeeea30
Z=length of short lever in incheS. . cvenieiiimieccavenananananes .3
W=weight in pounds........ S P ]
so=weight of lever arm a, valve v and stem s ... ......... PP £
x=length from fulcrum / to centre of gravity g, in inches.........15
A=arca of valve in squarc inches ... ...cu...... P ceveasees T

W Ltwx

Formula 4 : p=—u—um

Az
- 50Xx30+12X15
Steam pressure = ~——x=8o pounds.
7%3

Example 5.—The following dimensions, and the steam pressure p
square inch to be carried, to find the area of valve A?

. -=length of long leverininches. ...oeeeiiiiiiiiiiniiiaiia30
I=length of short lever in inches....... veranes - teisacenae &
W=weight in pounds...vcvveiirerienessannnaans teeenane ceeess30

sw=weight of lever arm a, valve v and stem s, in pounds. .........12

a=distance from fulcrum / 10 centre of gravity £, in inches.......10

p=stcam pressure in pounds per SQUATE INCH. c.iiivieracannaes 4O

WLinox

Formula 5: A=—«——
r X

30X 30+12X10

s

Area A= =6.375 square inches.
x4
orabout 23{ inches in diameter.
Example 6.—A safety valveofthe following dimensions, 10 find the weight
of the lever arm g, valve and stem 4, the distance x and steam pressure

2 being given.

=arca of valve in squarcinches. . ... veeenn.. ceveenresuan -2
e p=Steam pressurc in pounds per squarc inch ... .....e.. careras B0
.=length of long lever in inches....... crterressesrrrrenseaninndO
I=length of stort leverininches.. .....vvee o..n (SRR X 1
W=wcight in pounds..... teencscenseesancrsstrnanus "
x=distance from centre of gravity g to fulcrum fin inches .......10
Apl=WL
Formula 6: =
x
2%x80X 1.§~10X 20
Weight = =4 pounds,
10

Example 7.—A safety valve of known dimensions, given to find the dis-
tance x from centre of gravity g1o fulaum /, in inches.
=aren of valve in sQUATE INChES. .. iiiiiiacncanee ceneen. B0
P=SOAM Pressure in qUATE ICHES. .o ivieenncncanocnennaen 3O
L=Mdlo_a¢lewﬁaiachu...,.“...........,......-;...49 »

o i

e e - Y
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1=leagth of short leverin inches, cooviiiciiiiiiieanniiaennans 4
=weight inpounds..coocciee ceenaes

w=weight of lever arm a, valve v and stem sin pounds.....

Apil-WL

w
20X 30X 4~ 50X 40

Formula7 : x=

Distance x= =20 inches.

20
THE GRADUATION OF SAFETY VALVE LEVERS,

For great accuracy in finding the centre of gravity g, the weight of valve
pand stem s should be weigliad with the lever armi @ ; and they aiso should
be pliced on the Jever at their proper distance from fulcrum fwhen the lever
arm a is balanced over a sharp edge.  As before stated, the momentumwx
of the lever 1s found by multiplying the weight of lever arm a, valve v and
stem s by the distance x from the fulcrum /1o the centre of gravity ¢, which
is a constant quantity in the griduation of the lever for different pressures
of steam.

‘Example 8.—A safety valve of the following dimensions, the lever to be
graduated from 30 to 8o pounds to the square inch.

First find the weight W required for a steam pressure of 8o pounds to the
square inch, which number is to be marked on the lever 30 inches from the

fulerum £
A=area of valve in squUarc inches. . .ccsieiinivinisencacoanns 3
#=steam pressure in pounds per squareinch .. ...i.. viiell. 8o
.=lengthollong leverininches..oioveviiiiiiiiiinienciannnns 50
I=lengthof short Jeverininches. ..ot oiiiiiiiiiinienncennan,s 2
w==weight of lever arm a, valve v and stem s in pounds.......... 4
r=distance from fulcrum f 1o centre of gravity gin inches......... 7.5

Apl-wx
Formula 2: W=——

3X8BOX2=4X7.§
=15p

Weight W=

30
The weight W required to balance <teun pressure p=8o pounds to be
placed on the lever L—30 inches from the fulcrum 7
Now find the long lever L, or at what distance from fulcrum £ shall the
weight W=15 pounds e placed to balancea sieam pres<ure of p=30 pounds
to the square inch.

Apl-wx
Formula 3: L=———
3XRIOXRI—=4X7
Distance from fulcrum f~ L.-——-—-————§—xo inches.

L

Then measure off this distance L.=10 inches on the lever arm a from the
fulcrum /. and mark it with the number 30; divide the distance between
the first and second positions of the weight into 8o—30—30 equal parts, and
numbet them from 30 t0 8o consecutively. The lever is thus graduated for
the required pressure of steam by 1 pound of difference per square inch,

The following method of calculating the weight arca of safety valves is
used by Morris, Tasker & Co., incorporated, of Philadelphia, furnished
them by the late Robert Briggs (sce Fig. 1),

FiG, 1.

First.  Multiply the area A of the valve v in square inches {0.785¢ D:)
by 10 pounds {or whatever unit of pressure per square inch is taken to form
a divic<ion of the lever).

Second.  Multiply the sbon lever Z, in inches by the area A in square
inches and the 10 pounds (the divisions of the lever), which will givc 10 A 7,
which will equal the momensam of the pressure on the valve at 10 pounds
pressure p, per square inch on the short lever Z

Third, Divide the momentum 10 A 7 by the weight W having ascumed
awcight W which it is desirable 1o use ; the result is the length in inches
of cach division of the lever which will indicate 10 pounds pressure # on the
valve surface.

Fourth. Remove the weight W from the Jever arm, hook on a spring
talance at some ascertained distance x, in inches from the fulcrum /. and
lftthe lever arm, valvevand spindle : fromitssitby the balance.  Take the
weight w0 indicated and multiply it by the distance x, and the result will be
the momentam of the weight W, and the result will give the length of an
imaginary line P, behind the fulctum 7, on the end of which if the weight
W were hung it would balance the lever arm, valve v and spindie s,

Fifth, The end of the line P we will call O=zero, as a new point from
which the firt division commences, and the following divisions are 16 be
cartied along the lever arm, a5 shown on the drawing.

«

‘The nlgebraical expression of the above rule may be set up as follows :
Let O=zero point of lever urm,
L=long lever in inches,
=short lever in inches.
=equal distance from fulcrum /at which the spring balance is applied.
W =weight in pounds,
w=weight indicated by spring balance.
A=area of valve v in square inches {0.7854 Da).
10A/

Divisions of 10 pounds each=

wa

e v T T T T, . 9

fulcrum 7, to balance lever
arm, valve v and stens s.

Practically, the pressure a safety valve lever exerts on the valve v can be
ascertained by fixing it in jts place, and securing the valve and stem in its
proper position, and attaching a spring balance tothe lever arm immediately
over the centre of the valve o, 1f the weight W be also attached, in lifling
the valve slightly the balance will indicate the total pressure which tends to
keep the valve in its sit, which pressure being divided by the number of
square inches in the valve arca A, will give the pressure p per square inch
at which steam will commence to blow off,

Example g.—A safety valve having a diameter of 2.5 inches, its area A

Distance of zero point bchmd}

%

_———
FiG, 12

will be 4.908 square inches {0.7854x 2.3 X 2.3=4. 9.»8) Now, in mising the
lever arm a, valve v, stem sand weight W attached the spring balance
indicates 245 pounds, the pressure at which the valve will lift is the quotient
arising from diwjding this 245 pounds by the area A of the valve—4.908
square inches.

245
p=—-=350 pounds pressurc per square inch.
4.908

The pressure exerted by a safety valve lever can be arrived at with a
common steclyard as shown in Fig, 12,

SAFRTY VALVES WITH BALANCED LEVERS.

Safety-valve levers are sometimes prolonged beyond the fulcrum /£, and
provided withan adjustable weight W, which is set to balance the weight of
the lever arm a, valve v and stem s, as shown in Fig. 13.

This inanner of making safety valves simplifies the calculation very much.

The algebraical expression of these values may be set up as follows .

Rule~~The weight W, multiplied by the length of the long lever 1.,
equals the area A of the valve v, multiplied by the stcam pressure p per
square inch, and this product by the length of the short lever 2,

Ap?
Weight W=

Rule.~—~Multiply the area A by the stcam pressure p, per square inch, and

@ty -, -'- ————- - i— L N ek

;J -4 ;

&

N 0 O

—

FiG. 1 3.

this product by the length of the short lever Z, and divide this last result by
thelenpthof the long lever L. the quotient will be the weight W 'n pounds.
w .
Pressure )=—-x: ........................................ 12
Al
Raule.—Multiply the weight W by the length of the long lever L., and
divide this product by the product of the area A, multiplied by the shont
lever Z; the quotient will be the pressure p per square inch.

bnal.:—-‘; ........................ R N k]

Rule.—Multiply the area A of the valve v by the pressure p, in pounds
pet square inch, and this product by the length of the short lever 7, and
divide this last resalt by the weight W in pounds ; the quotient will be the
leagth of the long Jever L.

{To ke Continned.)
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ACCIDENT PREVENTING DEVICES,

away when the govérnor bedt slips or shides off its driving pulley.
*Ihése may be prevented by the duplication of the valve disks,
the invention of the writer, and shown m Fig. 1. The ordinary
balance governor valve A is provided with two extra disks B B,
which do not interfere with the passage of steam to the cylinder
when the governor balls are
revolving in the proper work-
ing plane; but when they

relt-rests may
MANY serious accidents occur from motor engines runningJiThey may be located at C, Fig. 2, to prevent a belt from sliding

the disks B B are drawn into
the ways of the steam and
cffectually stop its flow,
whence the engine comes to
a standstill,

Loss of lite or limb to an
operator very often means the
loss of a skilled *“hand” to
an important industry, as
well as the loss to a family of
its chief means of support.
It may add to the burdens of
public institutions, and may lessen the productive power of our
mills. Thercfore the prevention of accidents, in a bumanitarian
sense, as well as mn a commercial one, should be a matter of
deep interest to us, demanding the exercise of ingenusty in the
devising of effective means for securing this end.

‘The subject is a broad one and this paper proposes to merely
tonch at a few pomts, and theie leave it to the humanely wise to
whom a hint is sufficient. X

On the well tecognized principle that self-preservation is the
first Inw of nature, the duty of estabhshing and mamtaining
protectne apphances whenever necessary about dangerous
machinery becomes apparent, and the cffort to do so is worthy
of praise, since we find that nature has well considered this
necessity, having organized in our bemng ample means and
methads of giving warning of approaching danger, and of guard-
ing us against injury, which areatonce effective and beneficient.

Almost every machine has places about it that will pinch the
flesh, mash a finger, or crush  bone, and it will perform these
cruel acts upon any one who thrusts his members into its open
jaws,

With the excrcise of ingenuity and care for protecting the
machine against injury to itself, the attendant may be protected
also, and if proper safeguinds be thrown around a machine, such
that, with ordinary care and with instructions that may be
piven, the attendant can perform all the work necessary about
and with the machine with perfect safety to huuself, thus pre-
serving machine and man, while the employer, who may be
held responsible for accidents occurnng from exposed machinery,
which might have been
protected at little cost,
will have paiformed his
whole duty.

A great number of
acadents arc caused
through loss of presence
of mind by the cagerness
of work people to et
through their work ox-
peditiously, under threat

Z
Z1.
A
(2777

T
A, |

y

s
4
'

7
=

LB of punishment if they do
EEE not. The lagest con-
§%§ tiibutions to the list of
FiE accidents are amputa-

tions and maiming of
deater hands, duc to this
cagermess.  1f urging must be done, these results of experience
call loudiy for safeguards and waming mechanism, and the
cnforcement of stringent rules for safety, which shall be binding
alike on employers, on foremen, as well as on the hands them-
sclves.

To prevent accidents happening from belts winding around
shufts or couphings of the samig, simple and cheap hooks or

e, 2.

* Eatract from a paper presented by John H. Cooper at the Richmead Mesting of
Mechaniaal Engineers.

3

fall, by loss of circular motion,‘j

———

be devised for and attached in the needed placeg

ff the pulley, and others at CC, to hold the belt in safe positi
when off.

£ Inthe belt carriers of Mr, Biedermann, which are formed o
#4'a bent, flat, iron bow, C, Figs. 3 and 4, generally concentric wig
x{"the 1im of the pulley and around, say four-fifths of its diameter

-

- and carry four to six hook bolts, which project in a circle a fer

E

f

Fic. 3.
inches less than the pulley rim, the first bolt being situated ata
point where the belt is taken up, and the last where it is paid
out. When the belt is dismounted it is supported by these
bolts, retaining a curved position, and is ready to be remounted;
it is enough to lift it gently with the long amm Q, surmounted by
a curved finger, and bring it in contact with the pulley, when it
is immediately carried away on the pulley P without the least
exertion.

In the case of a horizzontal belt, which is taken up at the top
first bolt may be brought as close as possible to the rim of the
of the pulley, the appliance is fitted rather higher, so that the
pulley ; this bolt being removed from a to a, to allow the long
arm to guide the belt and to set it on its real position on the
pulley (see Fig. 5). F isa light fork of hard wood, which pre-

Fic. 4.

FiG. 6.

vents the appliance from being bent against the shaft when the
belt happens to repose upon it.  This fork does not touch the
shaft when the belt is on the pulley.  When the belt is horizon-
tal, and taken up from underneath, the same kind of appliance
is usecd, but in a reverse manner. Oblique belts, whose angle
does not exceed 45°, may retain the appliance in its concentric
form, but when it exceeds 45° the form adopted for horizontal
belts should be used. Workingmen frequently indulge in the
bad habit of taking both cnds of a belt (which is off the pulley
and resting on a running shaft) in one hand, and of pressing
them together, 'in which case a fold is apt to be formed on the
slack part, which is liable to be drawn in under the tight pan,
and the whole be rolled up wapidly on itself on the shaft, with

Fie. s.

FiG. o.

risk of accident to anyone who may get caught inits drawing’

up folds.

Many accidents occur from ropes and chains running off their
sheaves ; an idea is given in Figs. 6, 7, 8and 9of guards applicd
to such sheaves. These may be modified in a multitude of
ways, according to the purpose to be served, whether as 2
protection to the hand, where the rope must be taken hold o,
or as a safety device 1o the machine itself, for hoists, crancs,
and the like, where disiodged ropes would wreck the machine.

To prevent rolling wheels from running over any obstruction:

] .
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| in their way, a rail guard, shown by Figs. 10, 11 and 12, is
rovided and attached.

Devices such as these for preventing accidents to machines

and thewr attendants might be reproduced tlmost indefinitely.
As new “hands ™ are coming nto the mills all the time, who

are presumably ignorant of the dungers surrounding them, and

of the constant care winch is necessary to be exercised over

F1G. 11,

Fii, 10

persons at all umes, and who may meet with accident from such
causes, it is_desirable to have plamly posted rules, which, if
enforced, might enable them to avoid injury,

A rule forbidding the cleaning of shafts and wheels while in
motion, with “waste” or rags taken in hand, would save many
of these all important members from mutilation or loss.

Stringent, clearly understood rules in regard to starting the
motive enging, which should be done only on well determined
sngnnls, in cases where repairs are going on in any part of the
mill, that no accident may occur to the men at work upon
standing machinery ; and conversely, plainly visible and easily
accessible alarm apparatus <hould be located at proper places
in all the work rooms, which aie to be used in cases of accident
for signaling the engineer to stop the motive engine at once.

Much has already been done, but much yet remains to sub-
stanttally protect the attendant against pojecting wedges, keys,
set screws, nuts, grooves, and the like, of machinery in motion,
which are so liable to catch his clothing and scarify his flesh.
Many serious accidents have happened from this source, and
the exeraise of common ingenuity, with uncommon vigilance,
scems necessary to teduce their number.

The usual method of protective boxing to belts, ropes, shafts
and pulleys, where they pass through floors, should receive
ateention as thewr mmportance demands, and there are peculiar
cases of these parts of transmitting machinery that need critical
looking after.

The engineer on duty must not be permitted to wear garments
with loose, fluttering ends ; the same advice may be extended
1o all attendants, male and female, and to workmen on machine
tools or any rapidly going machincs.

The subject is an important one, not oniy in its humanitarian
aspects, but in its promotion of increased production, by insuring
full confidence to every opera-
tive that there is no such thing
as harm in any machine, and
that accident to man and ma-
chine are alike nearest the im-
possible.

Much may be said of the
grandeur of our industrial sys-
tems and machinery, of the ex-
ccllence of our contrivances, which will do almost cverything
except think and talk, yet with their development and use
comes a long hst of distressing accidents, apparently beyond
our power to prevent.

Let us hope that from another presentation of this subject a
thought wiil be added to the many with which the engincer has
to deal, and that he will employ it for the safety of the machines
and of men ; that the growing intelligence of workingmen will
lead them into habits of greater watchfulness while in places of
danger, and to a more prompt obedience to orders respecting
the care of machines, as well as of themselves; and that masters
will take a “holding turmn " in the consideration and application
of protective devices wherever necessary.
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QUESTIONS AND ANSWERS.

“A SUBSCRIBER,” Brantford, Ont., writes: Will yvou kindly

answer the following questions in the next issue of your journai.
1st. Does the fly wheel increase the working power of an
engine? 2nd. Will 2 drive wheel have the same cffect on the
engine as an idle fly wheel of equal weight and diameter ?
_ ANS~—(1) A fly wheel, no matter what its weight, does not
increase the power of an engine.  Its usc is tostore up the
cnergy imparted to it by the piston at cach stroke, and give out
that power when the cranks arc on the centre and receiving no
impulse from the piston.  In other words, to produce  uniform
moton of the driving power. (2} The drive wheel of equal
weight and diameter will have exactly the same effect on the
engme as a separate fly wheel.

————

BowMAN & ZiNKAN, Southampton, Ont., write ; Last week
we had a very heavy thunder storm, and it seemed to affect our
dynamo and circuits to some extent ; and in one of our neigh.
boring  towns we understand an arc lamp placed in one of the
Mores was sinashed  while the dynamo was in operation, and 1t
1s supposed it was caused through the cffects of the lightning,
Would vou kindly let us know through the columns of the
ELECTRICAL NEWS what cffect a heavy thunder storm is likely

to hive on a dynamo and circuit if in operation, and what pre.
caution can be taken.

ANs.-—The effect of an atmospheric discharge known as a
static spark or hghtmng  may be disastrous to a dynamo m a
number of ways. I the dynamo s not m operation, as a tule
no harm 1s done, the atmosphenc spark simply taking the
nearest path to complete a circuit or o pass to ground, If in
operation, the current of the dynamo is hable to follow the
spark and make a short circuitin the dynamo, either perforatng
the msulating of the field magnets or the armature, or burning
out the insulation of the brush holders.  All dynamaos connected
with outside actial circuits should be protected by some approved
form of hghming arrester to conduct the atmospheric dischage
to ground, preferably self-acting, constructed to open the ground
ctrewit 1n case the dynamo current followed the spark to ground.
Most makers of dynamos furnish ligltning areesters to go with
their system,

G. Wowrites: 1 have just had a patch abont one foot
diameter put on one of my boilers.  The patch is 5-16 steels
single rivetted. What pressure can 1 safely put on it? ‘The
boiler is 4 ft. x 12 ft, with 70 three inch tubes in it, thick and
double rivetted on the longitudinal scams.

ANs.—The formula reads thus :

T .

SOW. l.-.—-—-——-d G
S. W. 1. means safe working pressure, or the strength muhtiplied
by the thickness, divided by half the diameter m inches, equals
what the boiler is safe to work at.  Steel 1 inch square has 2
tensile strength of 60,000 1bs.  One-fifth of that is the S. W, I,
or strain ; or, 60,000+ 5= 12,000 lhs. 12,000%3-16+ 3,750 safe
working strain of solid plate.  Your patch being single nvetted,
the strength bas been reduced from .75 10 .56 (.75 15 the strength
of double rivetted seams).  3750x%.50= 2100 safe working strain
of patch, 2100--24 mches=287.5 or 87% lbs. 15 the 5. W. P. of
your boiler.

A. 5, Toronto, wittes. Can you el me an casy way of
setting Corhiss valves and cut oft gear to be pretty near correct®
My engine is 2 13 X 30, tunning 75 revolutions per minute, with
about 80 Ibs. pressure as a rule.

ANS.~T1rst roll the engine round in the same direction it
runs every day until the roch-arm stands perpendicular ‘never
mind where the crank is now,, then take off the back bonnets
on the ends of the valves.  If you inspect the valves very closely
you will see a slight file mark on them ; these file marks are the
outside cdges of the valves.  If you look again ve., closely, you
will also sce other file marks, one on the outside Jf cach valve
seat or steam port ; the marks are below the steam valves and
above the exhaust valves for the stcam ports.  Set the steam
salves, the two on the top ot the cylinder, taking the valve
nearest to the cylinder head first, by placing the file mack on
the valve 3¢ of an mch past the file mark on the valve seat  that
15, the mark on the @wafoe must be 3§ of an inch nearer to the
cylinder head than the mark on the seat.  Now take the valve
on the other end of the cylinder wnd set the file mark on that
one 3¢ of an inch past the file mark on the vilve seat ; that is,
the mark on the wafve must be 33 of an inch nearer to the crank
end of the engine than the mark on the seat.  Next set the
exhaust valves, taking the one nearest to the cylinder head first,
by placing the file mark on the valve % inch past the file mark
on the seat in the same dirvection as the steam vilve over it
Take the other exhaust valve on the opposite end, wad set the
file mark on the valve ¥ of an inch past the file mark on the
seat in the same direction as the steam salve above it.  To set
them with accuiacy you will have 10 loosen the arms that work
the vales, and shorten or lengthen them according to the way
the valves should go.  The valves are now set as far as the lap
1s concerned.  You will now get the lead on them. Roll the
engine the direction she works until she comes to a dead centre;
1t does not matter which centre you take first.  Loosen the set
screws in the cceentric, and  put somebody on it with a wrench
whilst you yo back to watch the valves move. Let the man on
the cccentric pull it forward in the same dircction that the engine
runs until the file mark on the valve gets 3-32 of an inch inside
the file mark on the scat (just the opposite way 10 getting the
lap). If the valve is already more than 3-32, push the eccentric
back ull it 1s night, and fasten n there, then roll the engine for-
ward again to the next centre, and you will probably find that
the file mark on the other valve is already inside the mark on
the scat.  Ifit is not quite the same as the other valve, divide
the distance you moved the cecentric between the two valves.
In giving the lead on the valves when cold, get all you can of
the 3-32, as the valves when hot will expand and thus decrease
the lead. Having thus set the valves, next get the cut-off.
Start up the engine slowly until it begins to cut-off'; watch
closcly the travel of the shoe on the guides, or the position of
the crank. If the shoc travels farther on the guides on one
stroke than on the other, the cut-off rod on that stroke wants
shortening.  Suppose ittravelsafew inches farther when leaving
the cylinder head than when coming back again, shorten the
long cut-off rad, or shorten the short cut-off vod if it cuts off 100
far when coming in from the ciank end.  If these directions are
followed closely your engine wil be set about as true as you can
ever get it without an indicator. By using an indicator you will
get the valves set closer than by following all the written in-
structions in the world.
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NOTES ON THE DESIGN OF MULTIPOLAR DYNAMOS.,*
5. RELATION OF AIR-GAP TO DIAMETER OF ARMATURE AND
NUMBER OF POIES IN DIRECT CURRENT MACHINES,

HAvING established the proportionality of the volume and
diamecter, it is casy to find the relation which must exist between
the diameter and length of air-gap for any particular angle of
embrace in arder that sparking may not accur. 1 need not take
up time ringing chanpes on the several equations, as to obtam the
relation now referred to, all that has to be done is to substitute
for ¥ in (1) its value in terms of the diamecter accordingly, as the
winding is of the cylinder or drum type, and find the connection
between Zand . Preserving the same safety factor throughout,
it will be found that two-pole dynamos with a4 mean gap in-
duction of 5,000 C. (i. S. units per square centimetre, and pole-
picces embracing an angle of 130 deg., must have-~the volume
being related to the diameter as described—a gap of not less than

FIG. 3.

.036 dif cylinder-wound, or ‘034 « if drum-wound.  As willhave
been observed, the air-gap may diminish as the induction is in-
creased, or as the volume is reduced.

But, as is also scen from the équation, the gap required for any
particular volume is proportjonal to the angle of embrace, and if
we substitute for two poles a greater number of correspondingly
less angula width, working with an increased diameter and
volumie without a proportionally increased gap is made possible.
This is where the advantage of the four, six, or even eight-pole
machine comes in.  Keeping to two poles, increasing the
diameter 1cquires either a proportional increase in the gap,
whether the space is required for the conductors and clearance or
not, or an increased induction, or a diminished polar angle, ora
combination of these.  In cither case, the magnetizing force spent
in the gap it increased; and, other things remmmng the same,
obviously it would be of some advantage to adopt a construction
which, while producing no greater tendency to sparking, would
admit of the air-gap being reduced untit its length was just
sufficient to accommodate the conductors and allow of the
necessary clearence.  The workdone by an armature of given
cuternal dimensions we have seen to be quite independent of the
number of poles, and the choice of this number can only be a
question, therefore, of structural and working economy.

6.—~DIMENSIONS OF THE ARMATURE

It has been obscrved that the output of an armature is pro-
portional to &7 L ; and the induction bemng the same, the weight
ol the core for a given number ot poles must be propoitional to
the output, the radial depth increasing ditectly as the diameter,
so that a propartionally increased ficld may be carried. The
number of poles being fined, the weight of the core for a given
output may be taken, therefore, as approximately constant, what-
cver the ratio of L to 4.

As the number of poles isincreased, the induction remaining
the same, the radial depth of the core is diminished in propor.
uon, and, within the limits of practice, we make the further
assumption that theweight is inverscly as the number of poles.
The money vatue of & reduction in the weight of matenal duce 10
increasing poles can casilv be arrived at.

The power wasted in hysteresis is proportional to the weight
of iron magnctized, and to number of reversals per sccond.
The weight beng inversely, and the teversals directly, as the
number of poles, the power wasted 1s for a given out-put the

* Paper read by W. B. Esson before the Institute of Electr.cal Engineers, London,
Aptil g, 181,

siune; furthermore, as the output is proportional to the speed, we
may say that for a given induction to the loss in hysteresis js
about proportional to the output only, without reference to speed
of rotation, weight of core, or number of poles.  If 1t be more
important to reduce the loss by hysteresis than to reduce the
weight of material, it can, of course, be done. It 15 a powmt for
the designer to consider.

So much for the core; let us now consider the copper pait,
Taking Gramme-wound armaturcs having an tertor opening
equal 10 .66, or two-thirds of the core-diameter, it 1s found —ihe
output, speed, and temperature being predetermined—that the
ratio from L to & may vary through a considerable range with.
out making any great difference in the weight of copper or
cefficiency. For instance, the most efficient relation being

d

L=~ it may be varied on the one hand till L=d, or on the
ad

olhcg’ till L:Z)- without increasing the copper by more than
t]
about 10 per cent.  Of course the watts wasted in the armature
are correspondingly increased, but within the limits of the large
variation mentioned the reduction in the electrical efficiency of
the machine is under one-half per cent.  In two-pole machines
L varies from .5 to 1.5 d, the normal relation being abou: L=d.
As has been scen, the gap has to be increased in proportion to
the diameter, unless a greater number of poles be employed;
and the disadvantage of an increased magnetizing force would,
in machines with only two poles, vounterbalance the slight
advantage of getting the armature dimensions nearer the best
proportion.  When the peles are increased, however, the gap
may remain fixed, and if the radial depth of the core be corres.
pondingly diminished, the proportions for least copper and
highest efficiency are altered : thus, in a four-pole Gramme we
. d 74
can work from L=~ up to L=— without a greater variation
12

than 10 per cent. 31 the weight of copper. Observe, thisisa
question differing altogether from the one which was considered
in my former paper. In that case the length and radial depth
of the armature over the winding were fixed, the problem then
being to find the best relation of copperto iron. Here both
radial depth and length of core alter, also the peripheral velocity,
though the revolutions per minute remain the same.  Why the
velocity is allowed to alter will be immediately apparent; I
only show at the moment that the dimensions of the armature
may have their relations altered considerably without making
any considerable difference to the weight of copper or efficiency.

To drum wound armatures precisely the same reasoning

applics. Heve, speed and tempeiature being fixed as before, the
best proportion for two-pole machines is about L=3.34; but
§
R A RN S A
i
FIG. 4.

because of the distance between the bearings which such a rel-
tion would necessitate being inconveniently great, we ravely find
.=2d exceeded. The latter requires about 3 per cent. more
copper than the former ; while for the usual proportion, L = 1.5 4,
1214 per cent. more is required than for LL.=3.34. The varia-
tion which can be made withomt over-stepping the lunits of
economy has a smaller rangein drum than in cylinder machines,
owing to the greater relative importance of the end wires,
because of their greater length.  If the length of the core is re-
duced below L=1.3d, the copper in machmes with two-poles
increases rapidly ; butif the number of poles be increased, the
length of the end wires being shortened nearly in proportion,
the core length may be reduced to a fraction of the dinmeter with.
out sacrifice of copper or cfficiency.  In a four-pole machine, for
instance, the same copper is used with L.=.5 &, as in a two-pole
onc with L=24; while for six poles, without increasing the
copper, the relation may be as small as L=.25 4. The effect
of adding poles when the diameter is relatively great is not so




Avgust, 1891

CANADIAN ELECTRICAL NEWS

noticeable in Gramme-wound machines, 1s the end wires are
less important,

All the above facts go to prove that if there is anything to be
ganed, as regards the production of the field, by increasing the
dameter of the armature and the number of poles, there is noth-
g, considering the armature by itself, to be lost by it. It may
m fact, Le rather an advantage, because the weight of iron core
isreduced,  Ttis true the peripheral veloeity is increased ; but
thes does not matter in the least, provided a certain limit is not

FIG. 5.

exceeded,  Opinions differ as to what the limit should be, some
machines working at 30 feet per sccond, others at 100, and a
few as high as 125. But there is no reason whatever why any
properly constructed armature should not run at a periphery
speed of 100 feet per second ; and provided this velacity is not
exceeded, any idvantage which may be obtained by a velatively
large armiture and increased number of poles should be secured.
7.~—DIMENSIONS OF THE FIELD MAGNETS.

It will be apparent, from the forcgoing considerations, that
the employment of two, or more than two, poles for direct-cur-
rent machines of moderate dimensions resolves itself mainly into
a deliberation regarding the most economical shape to give to
the field magnets. As regards the armature, considered by itself
we may say that the choice of dimensions is mostly a matter
of convenience, sceing that the amount of copper required and
efficicncy are for i given output practically unaltered by varia-
tions in this respect, while the reduction in the weight of the
core due to an increased number of poles is to some extent com-
pensated by the extra expense of larger plates and increased
weight of the armature supports.  Again, the cost of the labor
is increased by the larger diameter ; but, everything being taken
into account, considerations respecting the armature do not
influence the design to a very great extent.  One thing in favour
of increasing the poles, as far as the annature is concerned,
must, however, be remembered, and that is the reduction, con-
sequent on a smaller conductor being used, of the losses arising
from parasiticcurrents.  We now turn our attention to the mag-
nets.

I have said that for the prevention of sparking it is necessary |
thay, the induction per square centimetre remaining the same,
the air gap increases proportionally to the diameter, whether the
space is necessary for conductors and clearance or not, but tha,
the coefficient by which the diameter has to be multiplied to give
the length of the gap necessary to prevent sparking, diminishes
directly as the pole angle.  In comparing the magnet system of
a four or six-pole machine with that of a two-pole ong, it is
necessary to adopt dimensions for the armature in accordance
with the considerations already mentioned ; hence, if the two-
pole armature had a length of core cqual to one and a half times
s diameter, in a four-pole onc the length should be about half
the diameter,  The diagrams (Figs 3 and 4) show the cross sec-
tions of two such machines., The diameter of the four-pole

armature is L4, and its length .5 times that of the two-pole one,
conscquently both machmes give the same output.  ‘T'he weight
of the two horse-shoe magnets in the four-pole machine come to
56 per cent. of the weight of the single horse-shoe magnet, which
mdicates in this particular case a considerable saving in wrought
iron. In taking the copper weight it is necessary to hear in
mind that tlus does not vary sunply as the length of the wire if
the machines are of the siune efficiency, but as the sqiare of the
length ; so i thns particuln comparison the copper on the two
horse-shoes would be, roughly, 30 per cent. miore than on the
smgle horse-shoe, assuming the length of the air-gaps to be the
same.  Now, if 1t were possible to reduce the gaps by 12 per
cent. or 5o, the copper weight would be similar in both machines,
and we should have aredit fora certain amount of iron saved in
the construction of the four-pole one, which could be balanced
against the increased expenditure for labor.  If the gap can be
be reduced by more than 12 per cent.  always retaining the
depth of the winding the same- there is a saving of copper as
well as iron, and it is simply the comparison between the value
of the copper and other materials used aued the cost of the labor
in the two ciases which determines, least in machines of moderate
size, whether two or more poles should be adapted.

In getting out the best relation of L to ¢ in the different types
of armatures, it is 1ssumed, of course, that, the volume being pro-
portional 1o the diameter, the depth of the winding remains
unaltered, as that is the condition which gives uniform rise in
temperature.  Accordingly, for a given output, the layer of copper
on the armature will be of the same depth whether the machine
has two poles and an armature having a length of only half the
dianeter.  But whether it is possible to reduce the gap to an
extent which, with an increased number of poles, will lead to a
less costly construction, is a question which for machines of
moderate dimensions must receive careful consideration in cach
individual case. The answer depends upon how much larger
the gap has (o be to prevent sparking in the case of two poles
only, than is requisite to accommodate the conducto rsand allow
the necessary cleaance.  If the difference is considerable, it
may pay better to add poles, and reduce the gaps that way, than
to da the sume thing by dimumishing the pole angle or increasing
the induction, or both. The question, wt appears, 1s answered in
different ways by different people. It s somewhat interesting
to note, for instance, that one engineer, distingumished for the
past six years as an ardent advocate of multipolar machines, has,

"

FIG. 6.

after reducing from six poles to four, lately arrived at two, while
another has yjpmped straght away from two to six without ahalt
at the internediate number.

But when we come 1o machines of a certain size there is
undoubtedly a gain m cmploying moré than two poles only
Consider the case of a two pole armature of 6o centimetres
diameter.  Assumung the induction in the gap to be 5.000 C. G
S. lines per square centimetre, and the pole angle 130 degrees,
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our calculations show that the length of air-gap would require to
be 3. 24 centimeties.  “This is some 4o per cent. in eacess of the
requirements of conductors and clearance ; so, if the gap is re-
duced until it just allows of the requisite clearince, the induction
must be increased from 5,000 to 7,000, Keeping the output of
the machine the same, however, we can reduce the diameter of
the armature to 54 centimetres, and work with an induction in
the gap of 6,500, Observe, the magnetizing force spent in the
gap hus now been reduced by about 7 per cent., but the total
field through the ammature has been increased by 15 per cent.,
and the induction in the annature per square centimetre by
more than 25 per cent.  If we retain the same section of iron in
the fields, it may be assumed then that about the same total
magnetizing force is required, whether the machine has an arma-
ture Go centimetres diameter, with a gap induction of 5,000 C.
G. S. units, or one 54 centimetres diameter, with a gap induction
of 6,500. The latter might turn out to be impossible owing to
the greater heating of the armature core ; anyway, what I am
attempting to show now is, that by pressing up the induction
with a view of reducing the gap, little if any, advantage is ob-
tained. But by increasing the number of poles, and reducing
the gap in that way, we effect, withcut increasing the gap induc-
tion, a marked economy. As itis unnecessary to go into a mass
of figures to prove what each can readily prove for himself from
the data already before you, 1 will just give here the results.  If
we substitute for the two-pole armature of 60 or 54 centimetres
diameter and 9o centimetres long a four-pole one of 84 centi-
metres diameter and 45 centimetres long, a gap induction of
5,000, we require for the magnetizing coils while working at the
same speaking limit, and with the same efficiency, rather under
70 per cent. of the copper on the two-pole field. When to the
saving in copper there is added the saving in iron, there will be,
after the extra labor is debited against the four-pole machine, a
considerable balance in its favour.  But to go beyond four poles
in this case would be a mistake. Increasing the poles always
results in actual increase of copper, unless at the same time the
power spent in the gapis reduced, and this latter must be
effected without reducing the thickness of the armature winding.
The cconomy shown above is simply due to the fact that, in a
two-pole machine of the dimensions specified, the gap necessary
for the prevention of sparking must be much larger than the
conductors require unless pressed up to a high induction.  If
with four poles the gap is still larger than necessary, we go to
six poles, and so on. But when we arrive at a point where in-
creasing the number admits of no reduction in the gap, we go
It may be mentioned, however, that even in sizes
where a four-pole construction showed no actual economy in
first cost, it might still be preferable to the two-pole on account
of its symmetrical field and the absence of the magnet pull.
(To &e Continued.)

Mr. F. J. Barkey, is about to introduce incandescent electric lighting to
the citizens of Tilsonburg, Oat., having rccently purchased a 300 light
dynamo for the purpose.

WAYSIDE NOTES,

[ Hy a Travelling Correspondent. )
The town of Petrolia is very poorly lighted, the townspeople being afraid
of adopting more generally the electric light lest it might injure their refindd
0il trade.

Brooks’ Peterborough carbons now seem to be meeting with favor, and
the electricians who have tried their last effort say they are equal to the
carbons made on the othdr side.

Ol Springs, where there are about 5o steam plants working the dificrent
wells, might digest some of the remarks applying to Petrolia. The engi
neers of Messrs. Fairbanks keep their several plants in a very clean con.
dition, The working of the engines is conspicuous by the.absence of
** pounding " so general in many of the plants both here and in Petrolia,
1f the other owners would only get their *‘ngs* in the same condition, the
improvement would soon pay for itself.

The town of Strathroy has in Mr. S. N, Saylor a townsman who ought
to have their support and thanks. Entirely at his own expense he has
installed an electric light plant, consisting of a 5 h. p. Wheclock engine
and a4and 8 ampere dynamo 1,000 and.2,000 lights. The town and
stores have 30 arc and 5 incandescent lights. Still, the fact is to be
regretted that the storckeepers and hotels do not more geserally adopt the
light. Possibly if the town had'nt it, they would lament the want of it,

The Forest City (London, Ont.) Electric Light Co., which is owned by
Messrs. Hunt Bros., are seeking incorporation. The plant consists of two
engines, 210 h. p,, and & water power Gf 125 h. p., operating four 40 light,
one 20 light and one 10 light Royal dynamos. This Compuny supply
¢ighty-five arc lights 2,c00 c,p., and tea incandescent to the city, and fifty-
five aic lights to private users. ‘The plant is under the able supervision of
Mr. Robt. A. Lyons, with Mr. Richard Shapland as engineer and assistant.

Petrolia being the seat of the Canadian oil supply for lubricatiag purposes,
may have an interest to our engineer readers, 1 visited a great number of
the oil wells, also the whole of the refineries. The crude oil is forced bya
Jerker pump from the rock, Some of our readers may not have seen the
*Jerker“: 1 will explain, The ** Jerker” is a wheel laid horizontally, and
is worked from the engine by two shafts at each point of its diameter. The
shafts work alternately, consequently giving the Jerker motion. From this
wheel ate attached lines to the pumps at the wells, and by this method as
many as 150 wells are pumped by the one engine. At the refineries the
crude js distilled and the diflerent oils given off and sfterwards manufac-
tured into the cylinder and machinery oils. Some of the boilers here are ia
such a state that perhaps many of the engineers in our cities would be
afraid to run them, the water being very hard and the boilers consequently
scaly. I saw three of them . and the scale was of a ths arying
from ¥ to ¥ inch. Some of of the boilers are 1un ni; t and day, two men
to each **rig,” working twelve hours per day each. 't you think these
hours are too many? Ido! But thereisno help for it—*If you don't
like it. you can leave it; lots of men {not engineers) to take your job.” The
well owners seem to Kave been much afraid of the original "Engineers’
Bill becoming Jaw lest they would have to em, competent men, One of
them even went 3o far as 10 send a petition against the Bill to the member
representing his constituency. It was signed by himself, and the words
“and_others™ added thereafter. Quite a numerously (2) signed petition,
ch! There are plenty of good engincers in Petrolia, and lots of material to
make niore. The men have never had 1 chance of improving themselves,
and have {owing to their long hours), never had inclination or enc e-
ment to do so. are over 400 steam plants in this oil territory, and
out of this number I got only about 50 subscribers, This number is the
smallest average by 75 per cent. in the whole of the cities and towns can-
vassed. This vught nottobe. 1t is to be hoped for the credit of the
engincers themselves in the Petrolia il territory that they will not be behind
the engincers in other towns and cities in izing in your journal a
means of improving their intellectual and ﬁnnmn ing.

1 thank those engincers of Petrolia who so kindly let me their .assistance
it;‘ getting subscnbers ; also for their information respecting their different
plants.

COPPERINE

that speaks for itsclf,

Superintendent’s Office, Water Works Dep't,
TORONTO, January 6th, 1891,
ALON20 W. SrooNeER, Esq.,
Port Hope, Ont,

DeAR Sik: 1 am’pleascd to say that afier nearly three
years’ constant use day and night, on our largest engine,
your Copperine has stood its work well.
to renew any of the heavy bearings yet, <o 1 consider
1 am pleased 10 recommend it to
any onc in need of metal to stand heavy work.

1 am, yours truly,
J. C. FERGUSON,
Chief Engineer Toronto Water Works.

1 have not had

THE BROOKS MANUFACTURING CO., Lo,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARC LIGHT,

PETERBOROUGH, ONT.

-
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SPARKS.

The first transformer was constructed by aras
day \n 1831,

Arrangements will shortly be made to Vight the
town of Athens, Ont., with electricty.

The wires are beipg laid which are to operate
the electric milway at St. John, N. B,

All the necessary arsangements have been made
for the transmission of power to operate the elec
tnc apparatus at the Montreal exhibition.

Messrs. Guillaume & Felton, manufacturers of
electrical wires and cables, Germany, have cabled
for space at the coming Montreal electrical eahi
bition,

Mr. Allen, of Gloucester street, Ottawa, has
invented an clectric light banger, for the patent
of which he is said 1o have had some good ofters.

Mz, D. Thomson has succeeded Mr, Clarke as
manager of the Hamilton Llectric Light and
Power Co, It is rumored that Me. Clarke will
represent the Brush Co.’s interests in Canada,

Negotianons are sasd to te in progress for the
purchase and reorganization by a syndicate of the
[arnia Gas Co., the intention being to increase
the stock 10 $100,000, and introduce the electric
tight.

The Fort Wayne Blectric Co., through its
Canadian agents, Mr. W. J. Morrison, Toronto,
and Mr. A, J. Corrivean, Montreal, has signified
it intention of presenting to McGill Umversity,
Montreal, a valuable electric light plant.

The miportant fact 1s announcerd that the Lon.
don Edison Light, Heat and Power Co. has been
organized to introduce an undergrounds clectric
light (incandescent) and power system at London,
Omt, Toronto capitalists are said to own one-
third of the capital stock, which amounts to §75.-
©00.

‘The racently completed telephone line between
London and Paris has two complete circuits, so
that if an accident happens to one the other is
avalable. Astrand of copper weighing 1€o pounds
per mile composes each conductor, while each
strand is covered with alternate layers of A com-
position and gutta percha,  The four conductors
are twisted spirally around each other, and the
strand thus formed is covered with twisted hemp,
white outside of this is a covering of sixteen gal-
vanized 1ron wires also spirally wound.

A recent issue of the Zeitschrift fur Elektro-
technik gives some interesting particulars on the
duration of currents employed in telegraphic
transmission.  According to this journal the cur.
rents from A Morse instrument havea mean dura.
tion of o125 seconds;" with the Hughes from
004 10 0.05 seconds; with the Meyer multiple
0.007 seconds ; with the Delaney multiple o.c02
seconds, and with the Wheatstone automatic
0.0018 seconds, at the rate of 600 words per min-
ute, giving 33.600 currents per minute,

‘The Hamilton Electric Light and Power Co.
has been organized with a capital stock of §200,-
000, the whole of which has been subscribed.
The officers clect are: R. /E. Kennedy, presis
dent, Robert Thonison, vice-president, J. V.
Teetzel, Q.C., secretary-treasurer ; D. R. Dewey,

*H. S. Stephens, of Hamilton, H. M. Pellatt
and W, H. Howland, Toronto, and D. Graham,
Montreal, directors. It is understood to be the
intention of the new company to adid largely to
the plant and buildings for the purpose of supply-
ing incandescent lighting and power.

ROGERS' DYNAMO 0IL

Gua.'rameed Superior buality
and Economical.

SAMUEL ROGERS & CO0.,
30 FRONT ST. EAST, TORONTO

MANUFACTURERS OF

Finest Engine, Cylinder and other Oils

1
I
|

PATENTS

Obtained in Canada, United States, Great Britain and all Forejgn Countrles.
TRADE MARKS, DESICNS AND COPYRIGHTS REGISTERED.

Examinations and Reports as to validity. _Searches made, nfringements inv csugaled‘ Assignments and
ARrecinents drawn, Ad\nce on Patent Laws, etc,  Special Counsellors in Pateny Causes.

FETHERSTONHAUGH & CO.

PATENT BARRISTERS AND SOLICITORS,
ELECTRICAL AND MECHANICAL EXPERTS AND DRAUGHTSMEN,

canadian Nank of Commerce Rullding, TOI:O.NTO
.

(Second Floer) -

F. E. Dixon & Co.

MANUFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELEGTRIC LICHT AND DYNAMO BELTING.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co, :—

One

One

One

One

One

And over 1500 fect of § inch belting.
All of the above belts are DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

36 inch belt g8 feet long.
36 inch belt 100 feet long.
36 inch belt 123 feet long.
38 inch belt 100 feet long.
24 inch belt 100 feet long.

We are prepared to furnish belts of any size, two or thres ply,
up to 48 inches wide. Every belt fully guaranteed.

SEND FOR DISCOUNTS.

Dixon’s Belting Hand-Book mailed free on application.

Electric Light Supplies

Alternating and Birect Current
Dynamos, Converters, and

Covered Wire, Insulators, Cleats,
Soldering Salts, Tape, Cut-
outs, Switches, Sockets, Meters. Repairs prompt
and Shades. and reasonable,

TORONTO ELEOTRIOAL WORKS
35 Adelaide Street West, . - TORONTO.
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AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF CANADA, §4.724.
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FIRSTBROOK BROS. ,
SIR Atex.Cavport KCM.G. Pres
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Cross-Arms _ .

73] s ) VAN %f'(
WRITE FOR PRICES. , %0,
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G.C.Ross.
¢ ENGINEERs
Please mention the ELECTRICAL NEWs | CONSULTIN Heao OFFicE. 2,}‘3";;‘0 SNTT
¢ ding with advertisers, : O 0.
when corresponding with advertisers 1 Prevention of Accident our chief alm, Economy of fuel secured, = -
* NOTE~—The offices of the Company have Leen removed from above address to the Canada Life Building.

A0\ WIDE, S Py

MONTREAL & TORONTO
v WE MAKE SPECIAL BELTING
: _FOR DYNAMOS

A

MANUFACTURERS OF

SPLIT AND SOLID

POz yYsS -

OF EVERY DESCRIPTION.

QOur Iron Centre with Maple Rim Pulleys are made speaally for high
speeds, combming GREATEST STRENGTH AND BEST BELT SUR-
FACE, with lightness in waste and perfect runnjng. .

Dodge Wood Split Pulley Co.

Telephone 2080. . TORONTO. City Office: 83 King St. West.




