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MARSH INDEPENDENT STEAM PUMP

FOR STATIONARY, PORTABLE AND MARINE BOILERS.

-)] OVER 2,000 MARSH PUMPS SOLD IN THE UNITED STATES DURING 1890 .[(..

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

_A__b_solute Actuation and Regulation without the use of Tappets,

Levers, or other Mechanical Construction.

As the exhaust mingles with feed water and returns to boiler, there is no loss of
heat, hence it is the most econemical pump in use. Foi hot or cold water or lijunds,
with or without Hand Pumping Attachinent, NO PUMP EVER MADE THE kk-
CORD OR BECAME SO POPULAR AS THE “ MARSH.”

THIS CUT SHOWS SMALLEST SIZE MAKsM Patented in Canada 7th February, 1889.
PUMPE, WITIL HAND LEVER,

MAMUFACTURED ONLY HY e

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

NO. 2638 JAMES ST.'N. - HAMILTON, ONT.

MANUFACTURERS OF

DYNAMOS

For Arec and Incandescent Lighting.
MOTORS
From 1-8 H. P. to 50 H. P.

ELECTRO PLATING MACHINES AND GENER‘AL ELECTRI AL
APPLIANCES. SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

TELEPHONES.

E manufacture, rfor both

main and private lines, first
class thoroughly reléable ‘tele-
phoues, equal to the genuine
s Bell ¥, and sell themn outright
at reasonable prices,

A. W. BRICE & CO.

ELECTBICAL MACHINISTS.

M AUFACTURERS OF

‘Dynamos,

e contract to furnish Com-
plete Exchanges, Telepliond
Instruments, Switchbourds.
Wire, Side Brackets. . Iy_g:ulu-
tors, d'c.

Motors,

And other Elcctrical Apparatus.

Corresponderce solicited from towns v
templaung starting a telephone system.
mrties meerndiry putting up private line<

B . &4 Castamaaee

T. W. NESS,
644 Cralg Street, - MONTREAL.

CANAI TAN HEADUUARIARS FOR

ELECTRICAL SUPPLIES.
Dynamas, Motors, Magneto Testing Hele:
Incandescent Lamps, Sockets, Cutonte, &

Our T.\V.N, “ Swiss” Incandescent
Iamp gives satisfaction.

OFFICE AND WORKS

20 JOHN ST. NORTH,

HAMILTON.
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OTTAWA ELECTRIC STREET RAILWAY.

Wi take pleasure in presenting to our readers anallustration
accompanied by a few particulars of the clectnic street rinlway
recently completed and put n operation in the capital aity of
the Dominion.

The total length ot the road 1s about ten nules.  Fhe guage
> 4 . 8% mches, The motive power s supplied by two 100
h. p. Westinghouse generators, driven by water power obtaine.d
from the Chaudicre.

The cars, sixteer m number, manufactured by Messes. Patter-

TORONTO AND MONTREAL CA

NADA, NOVEMBER, 1891,

No, 1.

TREATMENT OF STEAM BOILERS.

Ot R contemporaty, the ("unmliuﬂ Journal of Commerce, de-
serves cradit for ats evidedt desire to culighten its readers in
regard to things pertainmg to machinery md to steam appliances.

In a recent article on the *Treatment of Steam Boilers,” it
gave some sensible advice on the necessity of keeping the safety
valves fice, the water gauges clear, blow-oft’ cocks, pumps, and
everything about a steam boiler in proper order Al this is
very good, but when one has te define what “ proper order”
would mean for these steam appliances, there is room for differ-

>

OTTAWA EBLECTRIC STREET Rainway,

son & Corbn, of 51, Cathannes, are cach cquipped with two 20
h.p. Westinghouse single reduction motors, and are highted by
meandescent lamps. T ruls are used, and the roadbed and
tracks are of the most substantial character.  In fact, the con-
struction of the road in every particular 15 1 acgordance with
the most modern practice. The work was done under the
direction of Messrs. Ahearn and Soper, of Ottawa.

The road bas worked very satisfactonly, no difficulty bemny
experienced 1 mounting the steep grades on certain portions of
the linc,

We regret to see it stated that by & cunous blunder on the
part of the provincial registrar s office the 10ute of the 1ailway is
discovered to have been incorrecdy lud down, engendenng
doubt as to the nght of the company to occupy certain stecets.
The officers of the company, Messrs. J. W. McRag, president ,
ueo, P, Brophy, vice-presudent, Wm. Scott, treasurer, D. C,
Uewar, secretary, were obhigad to fight the exisung hoise car
company for the aght of way, and the enterprise which they
have displayed should entitle them to be exempt from suffering
further annoyance and loss on account of mistakes on the part
of other people. '

ence of opimon. Not very many yeats ago, when steam boilers
were compaitinely new Thiongs, and the pressure used in them
wWas not more than a few pounds above that of the atmosphere,
the waggon shaped boiler was one style that was very extensive-
ly adopted.  James Watt uscd them, and in the early books of
steam engineering, claborate rules were ghven for the proper
proportions of these botlers,  They were constructed to safely
carry a few pounds pressure, but from their shape were liableto
ijuty from the internal pressure of the air should the cooling
off of the boiler produce a vacuum inside. ‘Fo guard against
this, a safety valve was made, and arranged 1o open inwands,
and admit the wir, whenever the steam pressure fell,

The wnter for the four nal scems to have lived in those days,
or to have got hold of the cautions and dircctions for using
these low pressure boilers, and now, in the days when 100 lbs
steam pressure is common, seriously warns the public against
the danger of injury to a ¢ylindrical boiler by a “vacuum ™ being
produced inside, and give it as one of the common causes of
boiler explosions *

He does not say thatthe *“vacoum ™ eaplodes, but thar “the
ring becomes indented or sswagged,” and explosion results from
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this. 1f he had said that a “vacuum™ in the “ engineer’s” head
was a frequent cause of cxplosion, we would cheerfully have
reconmended that the Stationary Engincers’ Socicty present
him with their medal.

‘The putting of a new plate into an old boiler is, according to
this article, another .ausc of boiler explosions the reasons as
signed being that the new does not agree with the old. In
ancicnt times, when lecather bottles were used, we have good
authority for saying that new wine put into old bottles produced
somcthing like an explosion, but where, outside of this article,
will be found any authority for the statement that the way to
make a boiler explode is to put new plates in the bottom of it 2

The means suggested for the prevention of explosions are
almost as dangerous as those given as being the causes of ex
plosion. 1t is not cnough to keep a vacuum ont of a boiler, and
never to put a new plate in the bottom, but every boiler after it
is two years old, according to this article, should once every six
maonths be “tested with cold water.” The problem is solved @
Keep the cold water in ALL THE TIME, and never let it become
hot, and there will never be another explosion ! We give this
last suggestion as our addition to the Journals plan, and hope
that when systematic compulsory boiler inspection becomes the
law of the land, men who arc not liable to a vacuuim in the head
will be appointed inspectors.

QUESTIONS AND ANSWERS, .

JAs. OLLE, Brantford, Ont, writes . We have a fan to sulk
shavings from wood working machinery, and we have eapen-
cnwed considerable trouble with the belts breaking, owing to
thait having tu be kept eaceptivnally tight to act on the pulley
without slipping, which I Jaim is the fault of the pulley being
too small in diameter.  The fan is caleulated to run 1750 revo-
lutions per minute, our line shaft runs 148 revolutions per
minute, with a 40 in. pulley leading to u 15 in. pulley on counter
shaft, and with a 3533 in. pulley on countershaft leading to
8% in. pulley on fan. A person would hardly realize the differ-
cnue with the off in making steam scry nearly the difference
of onc boiler. 1 thercfoie consider it working to a great disad-
vantaze. 1 would like to have you pass your opinion, and give
us a method to overcome this difiiculty.

ANSWER. The sizes of pulleys mentioned will not gne a
speed of 1750 revolutions per minute to the fan, cven if there
be no slip whatever,  With the first shaft at 148 revolutions per
minute the fan would make 1601 revolutions, and not 1750,
The probability is that owing to the great tension on the belt,
some parts of the shafting arc bent, and consequently power 15
wasted. Better results would be obtained by putting a lcather
cover un a pulley 1o inches in diameter on the fan, and driving
it by a pulley 45 inches in diameter.  The 15 inch pulley maght
also be covered by leather, a. by so doing the belts could be run
with very much less tension.  Nothing is said about the width
of belting used, and it is impossible to calculate the power used
without knowing the width.

H MARTINSON, Listowel, Ont., writes . Your answer to 1.y
question as to whether a “ compound engine, one in which the
steam is exhausted from one cylinder into the other, is more
cconomical than a single engine whose cylinder is of as great
capacity as the two combined,” is unsatisfactory to me.

In your reply you say “it is generally considered that a com
pound engine is more economical than a single cylinder.™ A
thing being “generally considered ® does not make it so.

You say *it is possible to get a greater ratic of expansion
with two cylinders than can be got with one?” How do you
prove that > You say again  “The loss from internal conden-
sation is very much less with the compound.™ Why should the
condensation be less in two «yhnders than in one? 1 should
arrive at the opposite conclusion,

Aguin you say : “ Using an automatic cut-off cngine, an in-
dicated diagram taken with 65 lbs. steam initial pressure, and
cut-off at 20 per cent. stroke, should give a result of about 23
lbs. of water per h. p. per hour. The water consumption n a
compound engine, figured from the indicated card 1n the same
way, would give us at 20 per cent. cut-off and same imtial pres-
surc, about 13 lbs. of water per h. p. per hour.” Al you have
proved in the abuve esample 15, that more steam went through
the single engine than througl. the doutle one—in that case,

everything clse being equal, the single engme developed more
power than the double.

I may be wrong, but in my opimwn there 15 only so much
power in steam, and it is cheaper to develop that power through
a single engine than through a compound one. My objections
to the compound arc . the first cost 1s greater, they cost more
to run, and more to keep in repair.  If the compeund engine 1y
superior to the single engine, it ought to be easy o demonstiate
its supetriority.

ANSWER. -1t is sometimes very difficult to get our corres.
pondents to understand our effurts to enlighten them m reg
to the points involved in the questions asked and answered. 1
a blind man were to write and ask why a rose was a more
beautiful flower than a dandelion ¢ all our cfforts would probaby
fail if the man had previously made vp s mund that the dande.
lion was superior to the rose , but it would not follow that vur
want of success was due to our defective taste, and not to the
blindness of our correspondent.  We are led thus to take com-
fort to ourselies by the criticisin of our efforts to explan why a
compound steam engine was better than a single engine.  Vur
fricnd says “a thing being gencrally considered does am
make it s0."  This remark strongly resembles the anuent ques-
tion “ How many legs will « calf have if you call the tal one:
the answer to which is, that the juvenile bovine creature has but
four legs, and that calling the tail aleg will not make it one.
But when the subject is not legs and tails, but potwer, and cost
of making it and using it, we think that the vpinion of those whu
have tried the matter, and have pawd for their knowledge vy
actual experience, is entitled to somie cunsideration,  The resun
of the actual experience is, that when properly proporuvned tu:
the power to be descloped, and fur the pressure of steam to b
used, the compound engine is more econunucal than the singic
cylinder engine. The following reasons have proved to ue
the correct explanation of this cconomy . 1st. The change ot
temperature in cach ¢ylinder between the temperature of he
live steam and that of the exhaust is less in the compounu
engine, and consequently less condeasation of the live steam
takes place in its admission to the cylinder. 20d. The steam
condensed into water in the first ¢ylinder is w0 o large eatent ic-
evaporated during the exhaust, and passing as steam into the
next cylinder, performs work at the lower pressure carned i
that cylinder. There are other points of advantage in the
working of a compound engine, but these wover the reasons why
it is more economical in fuel. The machinery used in the
steaunboats crossing the Atlanuc s the most perfect that skiil can
devise, and the objects aimed at ure, to carry the heasiest load,
at th= greatest speed, with the least eapense.  Our friend says
that in his opinion compound engines Lost more to make, more
to run and more to keep in repair.  1f he is correct, then all the
owners and builders of these steamboats are acting very four-
ishly, as they all use compound engines. The progress duriny
the last twenty years is remarhable, Lut nene have propused
return to the single cylinder engines.  In 1872 the steam-pres-
sure used was from 45 lbs. to 6o Ibs. per sq. inch, and-with
compound engines the average consumption of coal was 2 1-10
pounds per horse power per hour. At the present time, steam
of 160 lbs. per sq. inch is used, and the consuwiption of coul s
less than 125 pounds per horse power per bour. As some of
these steamers use over 15,000 horse power, 1t ts evident that a
small fraction of a pound saved on each horse power per hour
will amount to a number of tons on each vayage. Can our
friend produ® any examples of single cylinders doing such work
as is found o be doxne by the compound cngines on the Atlantic:

The council of an Ontaiio town revently sent inguinies to acarly all the
cities and towns of Canada as to the yearly wust of cach electrie lamp
use for street lighting  The lights are paid for from 200 to 365 mghts pe:
year. The figures are: Montreal, $146: Toronto, $to¥.s9: Hamilton,
$102.10; Ouawa, $80; Halifax, $79: London, $94.05: Kingstun, $63.80,
St Catharines, $77.10; Brantford, $io05 ; St. Thomas, $102.20; Windsor,
$80.30, Peterborough, $60 , Stratford, $66, Belleveile, §105: \Woodstock,
$56.50, Brockville, $101.50, Bethn, 60, Lali, §66., Corawall, $17.
Cobourg. $ha.50, Truro, $85, Landsay, $48, HBarme, 70, Yarmouth, .S,
$8 Ingersoll. 6o, Bowmanville, $63.05, St. Marys. $3y. Orangerille,
$57:. Paris, ¢38.50. Whitby, $45, Brampion, $64. Simeve, s30, Kin
cardine, $52.80; Mount Forest, $75: Newmarket, $35: Wincham, $60,
Palmerston, $45, Markham, §36. e figures are interesting, vut are very
incomplete. Many of these plants arc run by water powts.  Data s want

ing alsoas tothe number of lights, length of lighting hours, and candle
power of lsmps.~Electrical Eagincer.
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THE DYNAMO.

DYNAMO and magneto-electric machines consist essentially ot
a coil of wire—* the armature "--rotating between the poles of a
large magnet, the poles being bent round so as to approach each
other and have the annature between them,  This magnet may
be esther & permanent magnet of hard steel, or an electro-magnet
consisting of wire cciled round a soft iron core, a current ot
clectricity being made to circle round the wire coil, and thus
magnetizing the iron core while it lasts. A magnet produces an
wtluence in the neighborhood around it, and this surrounding
ncighborhood is known as the *ficld of force  of the magnet ;
f.e., the sphere in which its influence can be felt.

A magncuc needle or a bit of iron filing placed in this ficld
sets tself to point along the “ lnes of foree ” of this field , that
15, the lines along which the magnetic force acts, and which
form curves around the magnet, running out, as it where, from
pole (o pole, curving from one to the other. When a coil of
wire, OF armature, 1s made to revolve rapidly in the strong field
of force which occupies the space between the poles of 2 powerful
clectro-magnet, currents are produced in the coil. These cur
rents alter thair direction through the coil every time the latter
changes 1ts position with reference to the poles of the magnet.
The side of the coil which was opposite the north pole is, after
b if a revolution, opposite the south pole, and the influence of
the south pole tends to produce an opposite current to that of
the notth pole.  Here we have an “ alternative current ™ dynamo
machine. As the coll, or armature, rotates with great speed
same hundreds of revolutions per minute these currents in
alternating direclions, succeed each other very rapidly, andifan
clectric arc lamp 1s placed on the circuit it will be lit up. In
this case 1t 1s not necessary that the current be sent around the
circutt in one direction only , but although the terminals of the
lamp are constantly changing their polarity that is, the north
pole, where the current enters, the next instant becomes the
south pole, where the current leaves- yet, as this occuts many
times wn one sccond, the effect produced is the same as if the
current was in one uniform direction,

In a * continuous current ® dynamo, which i5 necessary for
some purposes, such as clectro-plating, where the effect desired
could not be produced if the direction of the current was con-
tinualiy altening, the electric current 15 made to pass always one
way round the external circwit.  This result is got by using the
ingenious device of 2 commutator, which automatically deflects
the current so as always to send it 0 an unvarying direction,
This commutator consists simply of a split tube, which is
attached to the ravolving amuture, and may be seen in any
dynamo working on the cantinuous systzm.  This tube revolves
with the revolving armature, and 1t is divided by aa insulating
substance nto two parts. Each half is alternately on the left
and nght of the space between the poles of the magnet and the
“brushes ” which collect the current from the armature ; 7e, the
hundles of copper wire spread out like a brush, which form each
end of the oter circunt, are fixed in position, and the revolving
commutator attached to the armature brings alternately one of
its half-tubes into contact with a brush. Thus the half of the
commutator which receives the current changes at the same time
the direction of the current through the coils of the armature is

reversed ; in this way the current sent out to the brush which

receives the electric current from the armature is always in the
same direction.~—Boston Journal of Cemmerce.

DRAFT.

DRAFT, so-called, is the difference in weight between two
columns of air, one hot and the other cold. The former rises
by reason of its lightness, and the latter rushes in to supply its
place. Hot air is lighter than commion air, because, being ex-
panded by heat, it occupies more spacc*for the same volume.
Suppose, says the Engincer, we have a smoke stack of certain
dimensions , it contains a certain number of cubic fee' u7 air
If we build a fire at the bottom of it, we expand that air and it
increases in volume, raising as it increases. Naturally this
makes a column of a given number of cubic feet which is lighter
than the column of the same capacity outside of the stack, and
this cold air secks 10 restore the balance.  “This is natural draft
pure and simple, and as 1t depends upon a very slight difference
n weights only, very little 1s needed to check it.  Carrying the

smoke stack or flue horizontally is a tax upon the draft proper,
for the horizontal column has to be dragged by the vertical
column. The horizontal column cannot rise ; naturally, there-
fore, it has no value for increasing the velocity of the outside
column of air, but has to be moved by it.  All chimneys should
be perfectly smooth inside, without projections of any kind ;
least of all should they be fouled with soot ; this last is onc of
the greatest of obstructions.  Forced or induced draft is simply
compressed air driven into a furnace by means of fans, and has
an artificial velocity imparted to it by them.

THE WORLD'S FAIR POWER PLANT.

As nught naturally be expected, there will be required 4 very
large power plant to drive the machinery at the World's Fair
But few, howeves, realize how much power it will require.  Com
pared with the power plants of former expositions this will be
tremendous. [t took a 2,456 horse power engine to drive the
machinery at the Centennial Exhibition in Philadelphia. Ay
the Pans fair 6,000 horse power was sufficient. The World's
Fair at Chicago will require six times as much, or 29 000 horse
power, according to present estimates.  ‘The following interest-
ing facts wn this connection are furnished by the Construction
Department :

In the Machinery Hall the machines on exhibition will be
drniven by six lines of shafting carrying the required pulleys,
each hne running lengthwise with the building, or about 8oo
feet.  Each of thesc six lines will be dnven into four sections of
a length of 200 feet, and each section will be driven by an
engine, This nceessitates the use for power in Machinery Hall
of 24 engines with a capacity of 125 to z00 horse power These
sections of shafting will be provided with friction couplings on
on their ends, so that in case of accident or the disabling of any
engine its scction may be driven by the engine on the other
sidc of . Lengthwise in the Machinery Hall will travel three
clectric cranes of 20 tons capacity, each having a maximum
speed of yoo feet per minute. During the instatlation of and
the removal of these exhibits, these cranes will be used for
transporting goods, but during the exp sition they + ill be used
to carry passengers through the halls,

At the east end of the Machinery Hall will be located the
exhibit of pumping and hydraulic machines inoperation.  These
pumps will supply water for all the grund fountains on the
grounds, and for other purposes. Here will be a pumping
plant almost equal in capacity to any of the plants of the water
works of Chicago. There will be pumps working with a capacity
of 40,000,000 gallons per day.

In the Machinery Annex will be located the clectric energy
plant, where 2 number of cngines of various types will fumnish
the 16,000 horse power necessaty to operate the generators for
clectricity for light and power. These engines will be located
s0 as to form a compact central station.  This plant is elastic in
its proposed capacity, and its power can be extended indefinitely.
The estimated necessary 16,000 horse power will probably be
increased rather than diminished. In the building near the
annex will be located the steam plant for furnishing steam
power for this electri- station,

South of Machinery Hall and opposite the centre of the
building will be located the boiler house supplying the steam
used in the building. This plant will be a model, and will have
a capacity of 8,000 horse power. Only in Machinery Hall will
steam power be used.  Electric power will be used in all of the
other buildings, and will be transmitted by wires from the cen-
tral electric plant. [t is estimated that in Machinery Hall and
its annex there will be about 34 miles of shafting.

It 15 not yet determined whether crude petroleum or coal will
be used for fuel. To run this big plant during the exposition
will require at least 75,000 tons of coal or 225,000 barrels of
crude petroleum. [t will require at least 250 engineess, firemen
and attendants to man this plant.  To keep it bright and clean
duning exposition will require yo,000 pounds of waste, and it is
estimated that $6,060 worth of lubnicating o1l will be poured on
its innumerable bearings. :

In alt heaung systems designed to use cxbaust steam, says the Boston
Journci of Commerce, care should be taken to have the pipes large enough
to allow th. passage of the steam with the least back pressure Itisa
ooorly designed system that requires = back pressure of five pounds.
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION,
By Wintiam BARNET LK VAN
{ Continund from Octoder number, /
Having given the inside diameter 1, and the required eftective area WE,
the 1iftur heght & 1o which the valve st be hited, s as follows .
At w D cos, t .1 =} Asin. st i & cos. v
AnDoceos.v K Arjsin, 2t whceos o
Arjsn a meos veAnDeos vk
2n Dcos, v ¥
llul:{ - —‘—-—} e ———
3N 2 4 CO% ) Mn, 2T H COS T
Half the square of the coeflicient for 4 1s

{wr)

Add this on both sides of the - signs,
2D ] D lz a.¥ I D *
Aa-olt{ —— |: B R 4 --_..._}
sin, Zl" . 2 ' aull, 2N % COsb lsm. N

“I'he square oot of this formula will be
b 2.k D 2
A -4 .

\
s 2t s 20 R Cos U stn 2t
Then
2./E D 2 D
Heght h P-—- - 4 { - F ...22
M. 2 M COS, T sna ] s o2

Faample 0. A safety ratve has a diameter D 2 inches, and the vale
sit has a bevel ov angle s - a2g degeces. What ts the cfloctng area e, of the
annulat opetung for a litt 4 - K ot .23 ot aninch?

Formuli g6 Y-mAcos (D2 3 Asin 219
0,25]
Eflective ar a7 1416 - 0,25 0.900 ] 29 — . - 0766 =1.493 square
2

iches,

Thediameter D, in example 18, can be found by unng the other dimen

sfon by

i A
Formula sl Do — e -3 hsin. 20
n kcos, v
1.493 .35
Dameter D - - 218 *»0.766 « 909 - 2.054 mches.
31416 < 0.35 * 0.G00 2

And the lift 4 as follows

2.1 ‘ D Y2 D
Formmlaaa Ao (f---  mmam g § e f g

s 200 cos v s, 20 sin. e

2.0% 2 2 2
it a7 - - { } ~ Q2503
0,700 > 1.1316 » 0.906 0766 o 766
or as follows
Thesmcof2t 24 » 2. %0 0.766
Multiphed by » - 31410
2 4004656
Muluplied by coune ¢ 24 - . 0,906
First product . 2.1803578330
Divule 3 .¥ 24932 . 2.980
- 1.36956
By the first product . 2.1802378330
Then divide diameter D 3
- 2.611
Bythesme2: 28 3 %0 . og7rh
Square this quotient 363 « 2411 - 6.8172
o s wdd the first quotient 1 36936
8.18676

I he squate toot of this sum  8.18676 - 2.8013
. \
Now dwide duancter D 2

2681

Bythesne 2t - 235 2 30 0700

Subtract the latter quoticnt frum th-
root of the above, and the repain.

derwlibetichftd .. ... 0.2503 tnches.

TO HIND THE ANGLE OF A VALVE 8T,

From the fargest dameter sultract the smallest diameter, and divide half
this Wfference Sy the depth of bevel of the  alve sit, and the quutient s the
tangent of the angle 1.

The a'gebraic expression s us follows .
Let D largest diamieter of vilve sit in anchies,
Jd smallest dumeter of valve sit i inches.
2 = depth of valve sit tn inches
i+ angle. ot bevel,
D.-d

24
Fxample v, = The fargest and smatlest diameters of a valve sit are D=
3} and 4. 3} inches respectively, and the depth 4= joro.sinch. Whin
will be the angle of the valve st ?
35 28

Tangent ¢ ... .33

Formula 2y Tangent . t, the trngent of the angle of the
.82

valve i,

Or, largest diameter D - 3.5
Snullest diameter - 2.5

LISV
0.§%x2=1.0
Tangent p=1
I'he angle corresponding to this tangent by table s 45 degrees,
SAFRTY VALVE AREAS,

‘The writer, in 1867, had the honor of being nppointed Ly ths president.
onc of a coinmittee of four members of the Franklin Institute, te which wa«
referred the consideration of the legal requitements which should be made
for safcty valves und pressure gauges upon steam boilers erected 1n the
city of Philadelphia, in accordance with acts of the Assembly of the Siate of
Pennsylvania, approved May 7th, 1864,  The following report was approvesd
by ordinance of counails of the city of Philadelphia, July 13th, 1868

‘The committee didd not in American or English practice of engineers or
boileranakers find any general rule of dimensions of safety valves, that haid
been ncknowledgad, relating to other dimensions of boilers, or to the pres
sure of stecam or to the mtes of combustion of fuel, although such relation.
ship 1s admitted by the assumption and practice of different consiructons
without any defimte rule.

Nerther have those writers in onr langinge, whose works are regarded as
authotitive upon the subject of steam and the steam engine, nor has Amen-
can or Englich legisiation, established or stated suitable proportions and
requiremients for the sarious conditions.  On the other hand, the laws of
France, Prugsia, and other continental aations, have been framed with an
evident appreciation of the essential demands, and established areas of valve
apenings for all sizes of, and pressures of steam in, boilers, so that it had
only remained for the committee to translate into English measures, to
modify the rtios by using, as the surface of comparison with the safety

vatve aea, the geate sutface in place of that adopted by the French—-boiler
suiface. amd to make a farther correction by embracing in the rule the
differing rates of combustion upon the grate surface.

‘Ihe comnuttee have not found, nor have they sought very carefully, the
reasoning upon which the French rule, or formula, has been based, and will
say that they reached the sanie conclusion independently, und were not a
little surprised by the coincidence after their own investigation.

We proceed to give, as briefly as possible, those considerations which
control or iutluencs: this question of area of safety valves:

A safety valve is a loaded valve coveting an orifice opening outwards from
a boiler, which valve is intended to Itft whenever the pressure of steam
within the boiler rises above that to which the valve has been loaded ; and
the op=ning thus produced ought to discharge the steam of the boiler in
such quantities that the pressure within shatl not exceed, to any considerable
degree, or beyoud some fixed linut, the defined pressure at which the, valve
opened,

Upon this proposition, it is evident that a safety valve may sometimes be
required to discharge all the steam which, under the most favorble condi.
uons, may be forned by evaporation in any given time.  As the mpidity of
the cvaporation of water is evidently the result of rapidity of combustion ot
fuel, which itsci? refers 1o extent of grate surface and strength of draught or
blast (supply of air), we take the grate surface, or arca, as that element of a
steamt bo ler presenting the most readily-measured surface for contpanson
with the required area of the opening or least section of the aperture or
channel of discharge of an opened safety valve, We can assume that the
draught or supply of air 1o the fuel being burned under any given steam
buoiler, is. on the average, that existing in ordinaty stationary stcam boilers
with chimney draught, and afterwards correct our proportions for forced
draught or blast, and mere active combusuon,  In like manner, we can
modify the results, based on this assumption, to suit the conditions of hoilers
which are heated by the waste hest or by the burniny of gases unconsumed
in manufacturing processes.  Asitis the object of investigation to deternune
that area of safety valve needed to insure safety, it is proper to give so great
itn cacess aborve the absolute demand for the sectional area of the vein of
steam escaping from a boiler under any giten pressure as will be sure to
cover the emergency of extrordinary rapidity of combustion during any
short period of time, und also to include the cocfficient of resistance to
discharge through & passage oftering as much resistance as the one formed
by lifung a disk valve of the ordinury construction from a flat seat.

\We here notice that there may be so large an excess of area that the
opening of the valve may, by its sudden relief of pressure and discharge of
steam, cspecially in boilers with limited water surface for the climination of
the steam from the water, dangerously disturb the equiibiium of circulation
of water within the boiter, and also that the safety valve may be so badly
formed, in segard to shape of disk and seat, that after lifting a little without
any change of load upon the valve, the pressure within the boiler may
dangerously increase, while a small quantity of steam only 1s discharged.
In both of these points of difficulty we will tefer to the practice of engincers,
only saying here that the mtio of excess which we assume, when applied to
the case of the gradual nising of temperature and pressure which occurs ', a
boiler contitining a mass of water, aud only admitting the gradual apening
of the vaive, s much below uny dangerous condition, and our assumed
cxcess is really additonal safety,  The assumption of considerable excess
also allows us, when in our theorctical examination we find considerations
of olivtously very small value, to reach, in a practical form, a perfectly satis-
factory generl resull,  Proceeding on these grounds, therefore, let us take
the average combustion of a well-set or armnged boiler at 8 pounds of coal
{or 1uel eqquivalent) per square foot of grate per hour, and that the maximum
combustion, when the fire is in the best condition, and is evolving heat most
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tapidly can be taken at three tmes that of the average.  That is, for a por-
ton of time we must assume that the rate of burning will be 24 pounds of
wal per syquare foot of grate per hour.  We can cstimate with he slow nite
ol average combustion assumed, and with adequate heating susface to the
Larler, which surface shall be in good werking order, Loth within and with-
o, that there will be evaporated 9 pounds of water to each pound of caxl
wasumed,  This gives 2 maximum rate of eviporation of 316 pounds of
water per square foot of grate per hour, or 0,06 pound of wa er per syuare
1. ot of grate per second.

un the grounds stated in a preceding parageaph, we may neglect the
werease of heat demanded for the evapotation of water at higher tempert
tures than 212 degrees, and assume, within our limits of 20 to 120 pouads
above the atmosphere, the weight of water evaporated or quantity of steam
produced by the combustion of #t given quantity of fuel to be constant,

\Whatever etror there is, from taking a larger quantity of steam at the
tugher pressures than is actually produced by the result, only adds to the
dumensions of the safety valve of such higher pressures, and 1s an ctror in a
fe direction, as well as o very stiall one.

When we come to the discussion of how great an allowance of excess of
auze over absolute requirement s to be made, we take first the coethivent of
nnuon, as found by expennment on the flow of liyaals through apertu es.and
paesages of a character sunilar to the passage of a safety valve =150
where A s the area of absolute requirement sought, and a the sectionnl
area of the vein or tube of fluid, supposing no resistance from the mouth of
discharge to exist,  Aad secondly, the practictl coellicient emiployed to give
adequate excess of atea of valve for all contingencies.  “Ius last has been
then at eight tumes the area of absolute requirement , or A -8 Ju=12 4,
where A s the arca of the valve sought, and a, as before, the values of W1,
A and a. bang taken in'square inches,

I'he most simple equation expressing the relation of volumes of steam to
water, applicable to our purpose, is that given as the result of experiment
by Faitbawrn and Tate:

389
Wpmem——— 1041
pH15.032
Where W p=the volume of one pound of steam in cubic feet, under any
nominal pressure p per square inch above the atmosphere.  Whence we
have :

{ 389
WV =0.06{ ~——
2+15.052
position, per secondl.
The height of column to effect the discharge of steam under any pressure
£ (per square inch}, is evidently equal to the volume of p pounds of steam

multiplied by 144. o
3°9
h=144 2 ‘ {041 }
1 p4-15.052

and the theoretica! velcaity of discharge in feet per sccond=v=8.025 [/ 4.

+0..4t }:cubic feet of steam formed, under our sup-

389
—}0.41 1
2+15.052 J
‘The size of the vein a (in square feet), which will convey the valume W at
he velocity o per second, is:

{
v=8.025 [ t44 p{

389
e e o 0. § 1

p+15.053

W 0.6
(1) =T o S ——
v 12x8.025 ) —-;-;—87)'
\ p—
pH15.0852
but 134 amv=a, and 12a=A. . A=1728 at

4-0.41

]:

+0.41
1728 o006
e\ T —
12 8.023 f 389 l
(X p ) ————F0q1
L p+15.05 ]
Taking the above facts into consideration, the comnuttee arnved at the
following formula :

{
{;'Tx 5.052

————— i —

} | 1 \
A=21.23 —40.00195 Fioinn .. .. 29
Al p+15.052 )
\We will now compare this with the legal formula of France, which reads:
$ {in meters)
A (in centimeters)=0.00033— ~—=w~——
n—o.412

where
Az=arena of safety valve.

s=:heating surface of boiler in square meters.
n=absolute pressure of steam in atmospheres,

We can safely take the French practice in construction of their bailers at
2 units of boiler surface to cach unit of grate surface, as the boilers in
acrreral use in France assimilite in these ratios to those of our long cylinder
1 two-flurd forms, when the proportions generally correspond.  Substitat
.ag this value, and taking 14.7 pounds for the atmospheric pressure, deduct-
ing onc atmosphere of constant pressure, and reducing the whole to Amieri-

«n weights and measures, we have:

23.5 G
AR e i tieeeecar.enescnsassssenrsnasnncnas 25
p+8.62
where
A=area in square inches of safety valve per square foot of grate surface,

{ To &¢ Continued. )

MONTREAL BRANCH NO. 1, C. A. S. E.
Editor ELxcraican Naws,

DraRr SIR,~ U'he annual meceang of Montreal o1, CALE,,
was held o Mechames Hall, on Fhursday  eveng, Oct., 1st,
when the followmy officers were elected for the enswing year :

Thowmas Nadin, President; Edmund Hay, Vice-President
Henry Nuutall, 2nd Vice President ; J. G. Robertson, Record
ing-Secretary 3 J. E. Huntington, Financial-Secretary ; ‘Thomas
Ryan, Treasurer , Henry Rollins, Conductor, . Nuttall, Doos
Keeper; Jas. Dooner, Hugh Dippmg amd Geo. Redpath,
Trustees,

Yowms truly,
jos. Go RoBERTSON,
Secretary.

PISTON SPEED NEEDED.

THE table here given shows the piston speed in feet per
minute requited to produce one gruss horse power, with various
mean cffectine pressures per square mch, and with various
piston diameters and areas.

For other horse powars the speeds needed will be exactly
proportionate ; that is, 100 gross horse power will require 100
times the speed needed for one. With other wean effective
pressures, and with other arcas, the speeds requited will be
inversely proportivnite, that is, 118 pounds mean effective
pressure per square inch will take double the speed needed with
325 ; 100 square inches will take double the speeid needed with
two hundred.
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—Pozwer and Transmsssion. .
PERSONAL.

Mr. John Cartoll, manager of the hugene Plullips Llearical Works,
Montreal, spent a couple of days i Toronto, recently,  He s o wrend 1o
the miovenient tor the fortatic o of a Canadian Eledtrwa Asyex aton,

PUBLICATIONS.

Mr. H, W, Petrie, of ‘Foronto, has sent us n copy of a new catalogue
(No. 16) of ncw and sccond-hand machinery, just issned.

Ttis rumorcd that the executise departmicnt of the Ldisen General Electe
Co. will undergo vecrganization at the annual meeting in January next,
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NOTES.

Diluted nnmreatic aced will take the muddy  deposits out of guage glasses.

Stenm hamniers are now being made with compoumd pstons, with o view
ta the ttliz ition of waste of stetim

Mr Robert Macfarlane  of Magog. tduelne, was secently gewnted o
patent on o lbular water grate for steam boder furnaces,

e Robb Fagineting € a. caputal $249,000, has succesded to the
business of Messs A Rubli & Mo at Ambierst Nosa Seotu,

The thermohuce Fuel Company, of Canuda, has been organuzed at
Napanee, Ont,, with a capital stock of $13,000, 1o acquire certam patents
telaung to unprovements in stoun busies furnaces, amd 1o manafiture the
sanie

By the explosion of a bualer o Spences s saw mdl at Watangham Centre
Ont | 1ecently. Clark Brunson. fireman, was thrown a distance of foo feet.
and so scalded and mangled that hie lived but a few nunutes after the
esent.

A certam amount of mir adantted to the furnace above the hve coal 1s
wdvantageous mthes than otherwise, of the supply be regulated.  The
oxygen of the ar thus introduced assists in the more cffective combustion
of the gawes.  Practral Mechann

Lhe Northey Manutactunng Co., Lid., has been organized with a capital
stock of $103,000. to succeed the firm of Norliey & Co,, Toronto.  The
new company will manufacture and deal in steams pumps, engines, boilers,
machinery, ron ael vther mctals, ete

According to Profl Rogers of Washington a single ponad of good steam
coal has within it dvnanne power equivalent to the wa tk of one man for
one day  Three tonsof the same coal represent i man s labor for a penod
of tuenty yeuts, atd one square tinle of a seam of coal having a depth of
four feet only, tepresents as much work as ofic nullion men can perform o
twenty year

ing plumbate of sodinm—a solution of fead oxide in caustie soda, 11
precipitate 1s simply allowed 1o settle out, and the water obtimed shows o
hardness of about two or three degtees,

An English naval engineer has tavented a singe amd  igeatens system
for adding to the effectivencss and life of stenm bot e1a by dong anay s
the severe s'rnin which folluws the fiest starting of the furnaces 1t
1emiedy consists of an armingemient wherehy the present furnace fronts ar
substitutent by steel heating chambere of the same 1 ngth us the boike:
These chambers, which do not in any way it ~fere wi h the grate furnac.
are, wt atacting, fitled with water from the bottom of the bover, or from an,
other point in the boiler where there 15 no vicculation, A small fire
lighted inv the furnace at first. which heats up the water i the chamba .
amd by degrees the remainder of the water in the wilet becomes heated
and the shellis alsu gradually warmed, a uniform temperature being o
tained.  As soon as the temperature has become uniform the fires ar.
made up and steam s rabsed to the working pressure.  “The primary work
of the heaters having been accomphshied they are now usad ns feed water
I'hie feed water instead of going anto the boilers ditect 18 divergud into the
heaters and 18 brought (o a tentpemute of 220 degrees Faheeahet,  1e win
thus be seen that the armngenient is that of a4 comtaned antomatic witcula
10r nndd feed water heater, which not only does not rob the boiler of steam

but arrests and utilizes heat which would otherwise be wasted.  ‘The sy
ing of fucl gained by this invention is sekd to be 7 per cent  Rastteas
Register .

TRADE NOTES.

The Ball Co, report n birisk dersand for their newly.designed small auto
matc incandescent dynamos for factory and warchowse lighting, a full lin.
of sizes from 2§ to 150 lights being carried in stock.

At the late Montreal Exhibition a very fine show of dynamo belting wi.
mide by Messrs, Robin & Sudler in the machinery ball. A 231inch and an

18 inch made for the Royal Electric Co, were among the largest of th se
belts, and were a credit to the manufacturers,  Somie large belting wade
for W W' Ogilvic's Glenora Mills and for the Montmorency Cotton (o
was also on exhib t, together with numerous other rolls of different sz
and belt leather, lace leathier, &e,

In connection with the eqquipment, for fire protection, of wood-working
/! establishments, it 1s recommended that a gallon panl, filled with fine sand,
/¢ be ulways placed witlin convement reach of each workman employed where
olhing and fimsting ts b ing done,  This pracuce anght well be followed

| whetever there is a possibility of fite starting ain ails or ol soaked ma‘erials.

i

There 1s noting winch will squeleh an oilofad fire i sts mcprency more
guickly and eflectaally than sand  and there are no afterclaps in the way
of water damage, oithet.

Expetunents made tuenty years ugzo on the non-conducung propertics of
bailer scale, gave astonishung resuits.  The effeet of the scale accutnulation
18 given s follows  1.36 imch thick requires 18 per cent, mote fuel, Y% inch
69 peroent more fuel. and % inch thick 150 per cent. more,  “To pro.
duce steam a1 9o pounds pressure, 1n a clean boiler, only 335 degrees of
hieal are requiredd, but with hieavy seale this temperatute must be incizased
200 to 300 degrans.  For Y% inch of scale the hieat must be 700 degrees, or
almost a low red heat for whie wron  Professor V', B Lewss, F.CS,, 1.C.,
afier discussing the nature of boiler deposits in a recent lecture, recom.
wended the following e ans of preventing these dangerous accumulations
1. Filuantion of condenser water through a coke column, 2, Free use of
e scum cacks. 3. The use of water of constderable density mther than
of fresh water 4. The use of pure mineral ol lubnicants in the smallest
posable quantity

Some ume ago, siys Industrres, we dirested the attention of our readers
to n proposal by Prof. Thusston for reducing the internal wastes of steam
engines by reduang the heaticunductoaty and the heat-stuning power of the
internal surfaces of steam engine cyhnders,  The same thing had been
attempted  wany tmes before but wihout very much success.  Prof,
Thurston believed that he had discovered that 1t would be possible to form
upon these surfaces a non-conducting strasunt, integral with the matenal of
shich they were composed, with the metal of the cylinder atself, that should
mtercept the hieat tending to pass away without transtormation 1n any
appwecisble degree into work,  This be had proposed to bring about, first,
m any wmenent and meapetiane way, effectang a pastial solution of the
supetficial portiun of the metal. leaving a spongy layer, then by the im
pregnation of ths sponge with & resin or other non-conducting material
proaduced by the pamting of this sutface with deying ofl or wuh any avail-
able sulntance that should thus be found able to permente and ching to the
potous surface.  Prof. ‘Thuiston’s proposals were Insedd only on laboratory
espenatents, but since they were made they heve been testedd on a larger
scale, and he now thinks the matter fully settled,

For sofiening water by means of hydrated oxide of lead cheaply, says the
Amercan Mackinist, 41s necessary to obtain e oxide, and the following
method has been devised by M. Villon, A solution of soqium mitrate s
placed in a vat, diided into two compartiients by a daphrgm, lead
clectrodes of large sutface are placed in the solution and the current frum a
dynamo then passed through  The sodium msteate is decomposed. caustic
souda betng formed in the negative compartment, amd nitric acid at the
positive pole, from which @t dissolves a cortun quantity of lead, torming
lcad nitmite . When the current has paseed through the iquid for a certain
time. the folutions are tun {rom the two compartments 110 a second vat,
and there nuxed by means of an agitator, The soda preaiptates hydmated
oxide of lead and itsell forms sodium nitrate, the solution ts then filtered,
and the mtrate so'ution again submitted 10 clectrolysis.  When the baryta
or lcad onde are used up they are replaced by freshly prepared oxides.
The punfication by tarytes is wore perfect than that by lead oxide,
Acconding to M. Villon, theuse of the filter press can bz avoided by employ-

‘The Ball Electnc Laght Ca. have recently installed apparatus as follewss
Automatic Rall dynamo for sncandescent lighting tn Coulter & Campbell «
copper works, ‘Toronto, a 450 light \Wenstrom automatic incandescem
dynamo for Z. Paquet, Quetee, o arc light street lighting plant for cor
poration of Tureato Junction, completed and awaiting the fitting up of
engine house, a2 h. p, Ball 250 volt motor for Rolwrts Storage Batirry
Co., for driving machniery,

A USEFUL FORMULA.

ThE following is a simple fonnula for detennining the insula-

tion resistance between a dynamo circuit and its frame :—
E-—£
R= £‘— xr,

where R =insulation resistince in ohms, E =the terminal ean.f,
of the machine, £=the sum of the volts obscived between the
positive brush and the frame, and = the resistance of the volt
meter, which must be very high.

STEAM VS, WATER POWER.
CHARLES E. Emery, Ph. D, 1 the Crant, gives the followy
comparative esimate of the cost of steam and of water power for
a cotton will of 25000 spindles, requiring, say Joo horse

power .
STEAM.

Interest on cost of plant, 6 per cent.

on $35,68 C . . $24 Per year
Sinking fund for renewal............. 892 u
Operating expenses c.v.vveveevvun.nn. 3,193 “
Fuel...ooii i iciciicieee 24208 "

Totaloovvven ittt ine. 813,430 .
Per horse power. ......c.oovuee... . $33359
WATER.

Interest on cost of plant, 6 per cent.,

on $350680...... . ...l $ 2,14 Per year
Depreciation and repairs, 24 per cent. 893 -
Watertender .. . ... .......... 618 o
Interest on the cost of the steam Elam

necessary (o supply steam for heat-

ing mill, use of slashers, &c., 6 per

centon $5,796. . c.viiiiiaan. . . oL, 348 “
Repairs and renewals of same........ 318 .
Labor..ioviiiiiiiiiiiiiininnnnn, T . b

Total..oooov ciiiiiiiiiiees 36,836 o

Per horse power. .. ............... $17.09 ¢
Difference per hosse power betwee

steam and Water..ovviaiicaiesenns $1650 ¢
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NOTE ON THE INTENSITY OF TELEPHONIC EFFECT.
By 5. MERCADIKR,

THE intensity of telephonic effects depends chiefly upon the

the thickness of the diaphrags, us diameter, the intensity of the
*magnetic field, 2he form of this field and the induction coils.

The influence of the thickness of the diapragm has alieady
been investigated (vide Comptes Rendus, April sth and 8th,
15893, and it has been shown that for every telephone of a given
mgnetic field, there is a certrin thickness of dinphragm which
gHes A maximum intensity,

T'lns thickness having been found, it remains to be determined
what diameter gives the best effect.  The magnetic field of the
core pnly produces a sensible cffect within a Imuted region of
the dinphragm, which is not increased by an increase of area,
Such an increase, it is true, adds to the flexibility, and favors the
vibration of the diaphragm, but, on the other hand, its mass is
creased, and therefore more difficulty is encountered in pro
ducmg these vibrations.  Hence, the best diameter will vary with
the intensity of the magnetic ficld, and, therefore, it is necessary
to combine the proper thickness with the proper diamneter,
according to the intensity of the field at disposal.  Themnfluence
of the field, however, is far from being as great as might be sup-
posed at first sight,

Very varied experiments have been made on this subject in
magnetizing the cores of soft iron of the induction coils by maans
of an clectro-magnet, mstead of fixing them, as is commonly
done, at the poles of a magnet. It 1s then easy to produce mag-
netic ficlds of very different intensities, by causing the current
which excites the clectro-magnet to vary in intensity. By work-
g in this way it is casy to arrive at a certam linnt at which the
cffect of the telephone does not vary sensibly, this limit being
reached when the mass of the iron becomes rapidly incapable,
as it where, of absorbing all the lines of force of the field, and
more and more of these hines traverse the diaphiagm.

This can be tested by scattering some fine iron filings upon
the diaphragim, and observing that an increasing portion of the
ficld becomes useless in the production of telephonic effects.

It is nccessary, further, to observe that these effects are ducto
the deforinations of the lines of force of the ficld ; that these resist
the deformation due to the energy of the waves arising from the
voice, according as the magnetic ficld is more intense, and that
this energy is necessarily limited.  These remarks apply equally
well to the telephone 1eceiver.

It is cvident that, other thaings being equal, the best form of
tiehd is that in which the lines of force are perpendicular to the
directions of the wire in the coils.  Marcover, the variations in
the forn of the fickd may be facilitated by the mobility of the field,
and this can be increased up to a certain point by the mobility
of the magnet and of the cotes of the coils.

In summing up the foregoing facts, it seems that the following
copditions are those by means of which it is possible to obtain
the best results from a telephone, namely -

1. The mability of the lines of force of the field should be
favored.

2, The lines of force should be cut by the greatest possible
wins of wire of the coils, and pérpendicularly to their direction.

5. The thickness of the diaphragm should be diminished until
it 15 just sufficient o absorb the greatest number of lines of force
enisting in its vicinity.

4. The ratio of that part of the diaphragm which comes under
the influence of induction to the whole of the diaphragm should
be increased.- ~Comples Rendus.

—

THE CARE OF ACCUMULATORS.

1 HE folrowing directions for the general care of accumulators
will be of value to those having charge of such appar wtue.

Always charge the cells until they bod well.  Never allow the
battery to run down ull its E.M.F. 15 below the average of 2
volts per cell.  If this should occur when it is known that the
«harge is not low, an examination of every cell should be made.
Ihe acidometers in the cells give an approximate idea of the
tate of the charge, if they are intelligently observed, Examine
the plates every few days by observing their color, and other
«haracteristics. No current meter 1s of service to measure the
charge remnining in the accumulator, since this instrument
takes no account of the leakayge which occurs before reaching it,
nor of local action. As soon as only 25 per cent. of the total

—

charmge remains in the cells, the EMEF. rapidly falls on furtther
discharge. Precautions should be taken to wuard agauinst too
large a current flowing when charging is commenced, by insent

ing a resistance, or by eans of an automatic governor ; also
provision must be made against lamps being injured when they
are turned on during charging hours, or the moment  charging
is completed. ‘The instant any fault is noticed, it should be
remedied at once, and any dead cell et out immediately. Do
not charge longer than necessary, but see that all the cells bhoil
well 3 if they are much bebind, observe if there is any obvious
cause for this.  One hour of over charging is advisable  Oren

sionally examine the insulation.  Observe that the liguid in the
cells does not become warm dunng chargmg. Al measuring
apparatus  should be comparcd with standard  instruments
periodically, so as to avoid falling mto errots which may prove
destructive to the plates.  Feel all connections and switches
every now and then, to see if they become wanm

STEAmm ENGINE EFFICIENCY.

Prov. Thurston contiibuted a valuable paper entitled * Steam
Engmne Efficiencies ; the [deal Engine compared with the Real
Engine,” 1o the recent mecting of the American Society of
Mechanical Engincers. The ideal eogine he defined as one
having a non-conducting cylinder and frictionless rubber parts.
The real engine would approach this in proportion te the
improved conditions of construction and operation.  He thought
wastes could be reduced * by drying or moderate superheating
aof the steam, and by adopting high speed of engine to one-half
these propottions.” It ought to prove practicable to bring the
water consumption by the adaption of these high pressures, and
by further dividing the wastes by the use of three or four cylin-
ders in series, and by properly supplying dry stcam to the
engine, down to within ten per cent. of the best figures here
abtained for the ideal case.  “The real measure of the useful
power of an engine is not the indicated power, however, but the
dynamo-metric power, as measured by the brake, or at the point
at which the engine delivers its energy to the machinery of
transmission. A well-built non-condensing engine should have
an efficiency of machine at least as high as 92°5 per cent., and
engines have been constructed daing better than this. An
equally well-built condensing engine should approximate 9o per
cent. cfticiency of machine, though 85 is a much more common
figure.” The author then concluded : “ 1t is apparently doubt-
ful whether a vacuum will be found desirable, with its concomit-
ant vosts of the air-pump system, when we come to the utilization
of these high pressures ; unless we can at the same time find a
way to reduce the waste of power and the tax thus imposend upon
the engine.”

AN ELECTRIC VENTILATOR.

L' Electricate nonces a cunons electnie ventlator fos supplying
a building with Fresh ar, aithee cold or warmed, as desired.,
An clectric motor sets the ventilator revolving and the revolu-
uon sucks cold air in.  When warm air s desired, a current is
sent into a networsk of fine wire possessing a high resistance, and
through the network the air is obliged to pass . the current heats
the wires, and the air necessanly becomes heated.  The move
ment of a switch s sufficient to change the ditacter of the an
supplied by the vennlator.  Tlnus system 1s capable of consider-
able adaption, and the hygenic results are uniformly good.

CELLULOID.

IN view of the tendency 1o employ celluloid for several clectri-
cal purposes the following particulars may be of interest:
Celluloid is stmply made up of nitroccllulose, camphor and water.
It was invented in 1869 in America.  fn 1876 the industry was
introduced into France. Germany also possesses two large
factories, whilst the fargest in the world is in London. Crude
celluloid s a horn-like transparent mass of a slightly ycllowish
color, and of specific gravity 1°25-1°95. Heat softens it and
renders it capable of taking impressions. At 9o deg. it becomes
very plastic. It readily kindles.  Sulphuric acid rapidly decom.
poses celluloid on heating, whilst hydrochloric acid auacks it
much less vig sously.  Nitric acid slowly attacks it in the cold,
very rapidly on heating, and the same is true of caustic soda.
Acetic acid dissolves it, giving a sclution from which water pre-
cipitates camphor and nitrocellulose ; it is also soluble in ether,
acetic ether, acetone, fatty oils, :tlcohol and turpentine,
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KDITOIR'S ANNOUNCEMENTS. .

Cortrespondence is invited upon all topics coming legitimately within the scope of
this yournal.

WE e pleased o notice the increasing number of enguines
for wformation addressed to Tt hitcirican News byats
subscnbers. 1t as desired that whenever a subscnber meets
with a difficalty which be does not know how to deal with, he
will send a statement of the wase to thes paper, and no cfforts
a1l be spared to afford lum the desucd nformation.

11 15 satisfuctory 1o hnow that the telephone company s
makinyg such eatensive prepatations i connection with its new
builihng 10 Toronte to piace most of the wires underground
the central part of the aty, as wellas to provude metallic arcats
and return grounds in the more distant ones, clse the advent of
the clectne stieet talunay, runmng all day long asait will have to
do, will prove anything but a means of grace o the man who
has . constant use for his telephone.

ENGINEEKRS who desire 1o obtam  certificates i accordance
with the Ontanio Engancers” Act, wall note the faat that a board
of exammers wil be i attendance at Shaftesbury Hall, Toronto,
cevery Wednesday cvenng for the purpose of exanunimy cands-
dates for cettsficates. The faut may not be generally known
that exummations are .o conducted at Hamilton and Brant.
ford, so that engincers residing 1 or near those aties wall not
be under the necessity of going to Toionto.

1T 1s not likely that there will be much done this winter
tonards changing the motive power of the Toronto Strect Raile
way.  Scieral cars of heavy rails are to hand and unloaded, but
bevord making ready the power house, which 1sto be located at
the foor of Fredetwh street, the work is likely to be postponed
ull spnng.  Stoves are beng placed in some of the cars for the
winter, but it us hikely that they will be replaced by electrn
heaters when the current supply s avalable.

Te afth anvual duner of the Canadian Assodation of
Stationary Lngincers s set for the evening of Wedne:day,
Nov. 1ith, at the Richandson House, Toronto. - The dinners of
forme: yean have been vecasions of much plosure and protiy,
and the ferthcoming one will undoubtedly be marked by the same
charactenistus.  In fact, we shall be dsappomted of it does not
show a larger attendance and greater enthusiasin than any  of
its predecessors. The cvent should in a mecasure senve to markh
the progress which the Assodation has made duning the yvear.
Let even member make a note of the date, and see to t that
nathing shall prevent hum from bemng present.

OXNE or two complaints have been received from persons who
favor the formation of a Canrdian Llectncal Assoctation, that
they did not veceive mvitations to attend the wmeeting 1ecently
held in ‘Foronto with that object. 1t s a matter of regret that
any person interested i the movement should hase beon ”
overlooked.  The purpose was to notsfy everyone who nught be
supposed to be interested, Let it be as widely understood as
possible that the co-operation of all mterested s earnestly e
sired on behalf of the success of the proposed Assoaation.

I is sometimes difficult to secwe public recognition and
support for a new invention, however meritorions it may be
Nobady witnts to be the fist 1o experiment with it It is sull
more difficult, if not impossible, to mduce the pubhic to abandon
the use of something which has proved itself to be an improve-
ment, and return to the old order of things.  Yet this is the
course which the Council of the town of St. Johns, Que.,
endeavoring to force upon the citizens with respect to electrn
hghting,  The Counal appear to be willmg to do without the
clectnic isght rather than pay anadditonal $10 per year for each
lamp, s was the understanding when the contract which s
about to expire was made.  The price paid. under the present
contraci 15 $40 per year, and the agreement was that at the end
of three years the price should be mcieased to $50. The
citizens are manifesung ther disapproval of the Counal's policy
of false cconomy, and 1t 1s safe to say that the councillor who
votes 1o plunge the town mto darkness agam, will not find
hamself i the hght of pubhic favor when election ttime  comes
round.

SEVERAL attempts have been made by the friends of technicat
cducaton m Toronto to c¢stablish means for mparting m-
struction of this character, but nothing practicatl has been done.
Techmeahties ansing out of the law regulatung the purposes
for which mumapaliies may devote public money, have
proved a hindiance to defite acion bewy taken. There has
Lkewise been a great deal of apathy shown by the publn
tow.ids the morement.  Onc of the newspapers has gone so
far as 1o call in question the necessity for anything of the
ki, In assumung such an attitude, 1t either ignorantiy m
wilfully places atself i upposition 1o the views of many of the
leading educatiomsts and thinkers of the day, to whom the faa
15 apparent that scientific theony and practiee should go together.
We are pleased to notice that duning last month an Association
was formed i Toronto for the promotion of techimeal education.,
The officers are . Prof. Galbrath, President ; John Galy, . L.,
Vice-President ; WL G, Blackgrove, Secretary-Ticasurer,  1he
Association calls upon the oty council to grant financiai ad to
assist an estabhshing techmeal tmunmy schools of science for
the benefit of arusans, mechames and the working classes
generally, and to appomt a board of directors, vepr enung the
different pracucal and manufactunng mterests of the ay, to
manage and conduct the affiurs of this important movement.
The officets of the Canadian Assoaauon of Statonary kngie
neers are teking an active nterest i the project, which it s
hoped will now issume it 1angible forra.

AN agitaton appears to be developmg in Toronta agamst the
usc of an overhead wire for strect railway purposes, and state-
ments are finding thar way into prnint that ate not correct. We
aic all free to adunt that of another way can be found the over-
head wire 1s not desirable, but no other way has as yet proved a
commercial success, and 1t will be a pity f the advent of an
clectnic semace with all ats advantages 1s delayed from mere
sentimental objections.  We have particular reference to a
blood-curdling interview with an alderman  which  recenthy
appeared in one of the ity papeis.  He spreads himself all over
the subject with more than the ordinary  amount of aldermanic
pomposity, and talks about the fnghtful danges of overhead
wires  “death 1o touch them , actually hilled a horse in Buffalo
the other day ! And of strong enough to kill a horse, where
would a human bemng bes”  He cvidently s not aw well posted
on hones as he uught be, o1 he would know that a horse s
intinitely casier to kil than a man, and that as a matter of fact
there is no record that any person has been killed by a street
railway current, and these wires arc now used for very nearly,
if not ymte as many, cars as horses are.  The clectro-motive
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“force of electric milway currents is about standardized at 500
wolts.‘This amount can be taken by a healthy person with
pertect ipunity, and the chances of an invalid handling a wire
of iy kind, railway or otherwise, me very remote.  Members
of the disappointed syndicate, by which we mean the enterpris.
g projectors who wanted the city to find the money while they
pwcketed the profits, have considerable influence in the control
of one or two of Tmonto’s daily papears. [t therefore behooves
the carcful citizen to provide a liberal apportionment of salt to
take with the various statements he will presently find in print.
The people of ‘Toronta are not likely to get rapid and comfort-
able transit by clectricity except by the overhead system of
transmission, and while, of course, it has its disadvantages,
there is no doubt but that the benefits derived from its use will
much more than compensate for them.

AGAIN it is Niagara.  In connection with the utilizvion of
the power of Niagara proposed a shart time ago in such glowing
and grandifogent terms by a syndicate of speculators who have
purchased land some ten miles from the cataract, it seems
strange that the immense water power of the old Welland canal
avalable for instant use 1s entirely neglected.  We have heard
of manufacturers who have jumped at the Tind sharks’ glittering
ban, and bought lots m this manufacturers’ Et Dorado, where
they will have to pay for their water power in addition to the
cost of the land, while at the same time there are offers in the
market of free land, free water power, and exemption from
taxation without any takers, Itis also interesting in this con-
nection to note the astounding news that Mr. Fermanti has
severed his connection with the London Electrical  Supply
Company. This is the company who were building the enor-
mous machines for electric lighting at a potential of 10,000
wlts. It was a bold undertaking, and this “severing of connec-
uwon  may be taken as an indication of its failure, at lzast from
a commercial point of view.  Now, this Mr. Ferranti proposes
tv come 1o Canada to caploit this Niagara Falls scheme.  Here
are lus figures, and if he used this kind of arithmetic 1o his
London stockholders, it is no wonder the Electrical Supply
Company 1s *m the soup ™ :—* He estimates that he can deliver
20,000 horsc power by clectricity at Buffalo at an outly of
32,000,000 for the plant.  1f this power were sold at the uniform
rate of $50 per annum, it would realize $1,000,000 or one half
of the ongmal cost each year.  In view of this, the valuce of the
company’s nghts, according to Mr. Ferranti's figures, is certainly
sery great.”  \Well, we should rather say so' But not onc
word about terest, or vapital, nothing for operating expensces,
nothung for selling and distributing this large amount of output

nothing about the utter impossibility of getting $50 a year for
20,000 horse power in Buffalo, nothing for maintenance of
wotars and dynamos and epairs, not a word about the opposi
tion of natural gas which is universally ascd there, to sy nothing
of Buffalo being the headquarters of the coal supply for this end
of the continent.  The failure of Mr. Ferranti’s big scheme in
L.ondon s a poor augury of success here, where the chances o
be taken ave on an equally gigantic and daring scale.

WE are pleased to natice the increasing interest being mani-
fested i the formaton of the proposed Canadian Electrical
Assoaation.  We are recewving words of welcome and good will
from all quarters, and fiom what we hear, we belicve it has met
the popular ideca. The mecting to be held on the 26th of
November, i Toronto, we expect will mark the commencement
of 2 most successful organization.  We hope the date will be
kept in nund by our electnical fitends, and if formal notification
be omatted by inadvertence, thatit will not prevent any onc fiom
heing present. Comie to Toronto by all means and look up
s office for information of the Jocation of the place of meeting.
1115 proposed that all who were present at the original mceeting
should be personally notified, as well as all others interested in
clectneal matters, but it 1s unadvoidable that some should be
omitted. Do not take this as any evidence of neglect on the
pant of the officers pro. tem, but put in an appearance on the
date above menunoned, and make your presence both heard and
felt. Itas expected that many members wiit be enrolled from
the more distant provinces.  Though they will be unable very
largely to be present at the dehibe,ations of the Association,
they will have the benefit of rer—ving in printed fonn the pro-

ceedings, together with all information, statistical, practical and
legal, that may be compiled as a result of those dehberitions,
It is also proposed to appoint a committee on legislation, whose
provinee it will be to watch the progress of all legwslation that
will have any bearing directly or indirectly on electrical iterests.
There will be much to discuss with reference to practical
watters,  The development of electrical science 1s so rapnd that
there is o constant introduction of new methods and miatenal.
It will be the province of the Association to discuss and cnucize
these new matters,  The collective wisdom of the members will
thus be made available to the individual, and cannot fail to be a
source of profit as well as pleasure. Though there might at
first glance appear to be diverse interests which it would seem
difficult to reconcile, we cannot but think that an Association of
this kind, being 2 neutral ground on which all can meet and
discuss, cach from his own standpaint, their various interests,
will go very far towards promoting a friendly feeling and a dis-
position to recognize the rights of all.  We trust all who can
do so will make a point of attending the imnal meeting of the
Association to be held in Toronto on November the 26th.

THE craze for deputations that afflicts the average alderman is
something astonishing.  On the slighest provacation a deputa-
tion is appointed to visit an American city in seaich of infonua-
uon, and usually consists of half a dozen men who have no
qualifications cither of intelligence or triaining to enable them
to understand the matter in hand. The civic treasury is
depleted by some hundreds of dollars, while the deputation from
a lack of knowledge of the subject cither return in a state of
denser fog than ever, or, on the principle that “a little know-
ledgeds a dangerous thing,” come back with only a partial or
one-stded grasp of the situation and prepared to dogmatically
fly offt at a tangent from the proper course and wreck what
might otherwise be fair legiskuion A special example of this
absurd waste of publicMunds, if nothing warse, is to be seen in
the deputation appointed to go to Pittshburg to the Street Rail-
way Convention “10 find ot the best motor for use on the
Toronto Street Railway ™ The City Engineer, who had a
perfect grasp of the situation, having resigned in disgust, the
acting engincer was appointed 1o go  Although an atherwise
estimable man, he knows not the first rudiments of eleetricity as
applied to milways or anything clse  This wauld have been
bad enough, but the climav of absurdity is teached when, finding
other engagements prevent him going, the city surveym and an
alderman who is a iawyer are sent in his stead.  There was
bound to be a deputation, and we suppose that failing the
surveyor and the lawyer, rather than the glorious institution of
the deputation should be dishionored they would hace sent the
keeper of the dog pound and the caretaker of the city hall - “The
absurdity goes even furthes when we ecollect that the alder-
manic and trigonometrical deputation go not to a conclave of
municipalities, but to a gathering of street milway companies,
where all arguments and diseussions< are in favor of the rlraads
and against the municipalitics  The rhances are, therefore, that
if thev are able to assimilate any ideas from the gathering w all,
they will come back “loaded up the wrong way.,”  But what we
want to know most of all is, what have the council to do with
the “best motor ™ anyway™ ‘The company can safely be trusted
to look xfter their own interests by putting in the best systems
available, without interference born of the partially acquired
information of the Lwwyer and the susvevor  The danger from
the citizens' point of view is, that the adoption of improved
clectric service and rapid tansit will be unduly interfered with
and delayed, and that crude and impracticable legislation ininneal
to the best interests of the citizens will be founded upon the
imparfecily undeistood ideas of the civic “deputation.”

The attemapts made by some municipalitics 1o go into the
business of generating clectriciy for lighting purposes have
alredy commenced 10 bear their expected fruit \We have
pointed out that there 3s no wore reason in & -municipality
entering this ficld than there is for it to go into the manufacture
and supply of “ plug ™ hats or carsets, cach of which arc articles
in popular demand and universal use  There is less reason for
the non technical father of the hamlet undertaking 1o exploil ap
clectricat installation, inasmuch as ke knows as much, or mther
as little about it its a Jew is popularly supposcd 1o know about
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the taste of pork  He is therefore ent'rely at the mercy of the
convunission hunting agents of electric manufacturing concerns,
and as he 13 utterly unable to make a distinction between small
lies and great ones, the most imposing and colussal fabricator of
the lot earries the day  But the dazling and monumental
character of his promises are not realized, and they “learn too
Iate that men betray * ‘The cost of installation is usually more
than double the original estimate, and the cost of production in
about the same rtio.  Toronto Junctionis acase in point.  The
sum appropriated and passed by by law will probably not half
cover the outlay, and further sums will have to be voted, besides
the whale matter having been a source of wrangling and bitter
fight for a year past The worst of the matter is that being “in
for 2 penny they are in for a pound,” and the further supplies
must be vored or what has already been spent will be thrown
away  This is usually the case, but like every other rule it has
its exception  The exceptional wisdom referred to is the case
of the municipality of Vancouver, \Washington Territory.
Rerogniring their mistake, and being unwilling to get deeper
into the mite, they have recently offered their electric light
plant for sale, and advertised for proposals for its putchase.  In
the notice it was stated that “ Each bid must be accompanied
by a bond in the sum of $1,000, conditioned that, if the bid is
accepted by the city, the successful bidder will enter into con-
tract with the city to make the purchase as proposed within 30
days. The city reserves the right to reject any or all bids.
Bidders must state the rates they will charge for street and
house lights in the event of purchase, which rates must be
graduated for it series of not less than ten years, decreasing to
an agreed minimum upon the attaininent by the city of a certain
population. The purchaser will be required to give adequate
bonds for the faithful performance of his contract.” FThus we
sce how time brings its revenges, but it requires some pretty
hard knocks in the way of financial loss to pound sense into the
head of the average civic represemtative when it is the public
moncey and not his own that he is experimenting with.

STEAM HEATING.

AT this scason of the year the heating of houses is a subject
.of interest to nearly every one. Many of the readers of vur
paper are espeually aicrested i steam heating, and arc now
chpaged an getting such apphances tcady for the winter s work.

The most important part of a steam heaung apparatus s the
boiler, and neat to that o smportance 15 the fumace.  Unless
these are suntable and of suffiuient capaaty, all the rest of the
apparatus wll be found unsausfactory, no matter how skalfully
it may bedone.  Somic stcam fitters advocate the use of sectional
boilers of wast srun, and contasming the furnace within the paits
of the boiler.  These, no doubs, are cheaper and more conven-
“ient o sell and cicctin place, but when that much has been
said an bt fasour, the hst of then good quabiies s about
complete. In some uncumstances it s necessary to have a
builes in which sicam s quickly raised, but st should be remen-
bered that a boiles i which steam can be quickly saised s also
one m which it wall quickly go dowa, should the tire become
dull.

For this Jdumate, with ats great vanauons of tempeiaure
dunng the winter, ths boiler of a stzam heating apparatus
shuuld be made large cnough to give ample stcam for he
woldest weathe, and the furnace part should be so arranged
that the tire may burn slunldy and yet mamtain @ steun pressure.
The bodes shuuld contan 4 considerable quantity of wates, and
it wil be found of advantage to huae the furnace of brck, so as
10 fur a sesenvonr of hicat, which will be radiaed o the bailer
whencever the fire becomes dull.

The bailer and fumace should be of such capadity and so
artangad as not to require the constant attendance of the man
i chage. The fist cust may be more, but the annual expendi-
ture for fucl, attendance and repairs wall be less when the boiler
13 large and the furnace miade so that a slow buriing fire keeps
up steam The comfort and satisfaction obtained will morce
than repay for the greater outlay.

In another artade the size of builes and fumnace in proportion
to the amount of puping 1o be kept hot wall be discussed—at
present it s proposcd to say somctling about getuny ready for
winter.

The bailer, it is assumed, is all right and nol requining any

[y

repairs , what, then, should be done i order to get reads ¢
The boiler should be carefully gone over, and all dirt and duwu
remorved from st and from the fumace. This should be done,
cven though it was all ddeaned out in the early summer. e
neat thing to dvisto remakhe the hand hole and man hole joints,
The hand hole jomts should be very carefully made, as tha
should be absolutely tight i order to prevent the shyghtes
amount of leakage.  Currosion of the bolder head soon follows
little leakage at the hand holes.  In making these jonts, it s o
good plan to use moderately thick rubber, and to make a paste
of black lead and oil, and put 1t on both sides of the rubber,
The hand hole cap should not be screwed up too ughtly when
the boiler 15 cold, and shoulu b+ screwed up afier steam has
been up or the water at the beecwg point. All the valves abow
the boiler and its connections should be exannned, and the
spindles properly packed if new packing is needed.  Then close
the blow-off cocks, see that any check valves euther in the feed
or return pipes are in order, and while free to rise have not tou
much lift.  The lift should never exceed one-fourth the diameter
of the valie, and may be less.  Open the alves on the steam
and return pipes, and then turn on the water and fill the boiler
to within a couple of mches of the level at which it 1s mtendeu
to keep the water when steam is up.

\While the water is being run n, the guage cocks, or safety
valve, should be oprn to allow the air to escape from the boiler.
The fire should then be lighted, and the water slowly heated
until steam is taised. When steam has begun to flow through
the pipes the valves at all the radiators should be opened, and
any requiring packing marked for attention by re-packing. If
any radiators do not heat, the mr valves should be opened 10
allow the air to escape.

When steam is up the retumn pipe should soon become warm,
showing that circulation is going on throughout the apparus.
If it does not become wann, the cause of the stoppage of circu-
iation should be searched out and removed.

A NEW ARC DYNAMO REGULATOR FOR THE BALL
DYNAMO.

A NEW dynamo regulator for constant current machines has
just been patented by Mr. Royat E. Ball, and the device is beny
attached to the new Ball dynamos now being manufaciured.
The device consists of a disc of magncetic metal working in «
cavity left in the yoke between the magnets, the dise beny
mounted on the shaft where it s prinided with ball beanngs, sy
that there is little friction to speak of. Attached to the dise s
the yoke carrying the brushes, which 1v¢ held in the required
position by the action on the disc of the magnetism of the ficld
nuagnets. A number of grooves are cut in the dise to remune o
portion of the metal, so that as the magnetism of the ficlds
increase, the thicker parts of the disc are drawn more ncarly
into the center of the field,  The lack of equilibiium in the dis
is the only device used torevulve the dise and carry the brushes
into the region of the highest potential on the commuatator.  As
the current of the machine increases, the increased magnetisin
of the ficld auracts the disc and moves the brushes on the
commutator, thus cutting down the current to the required
amount.

‘The Ball dynamo possesses such good practical qualitics s
show it to be aveny cfficient machine, and the conmenicnce
with which it can be handled by itself or when coupled with
dynamos of a different make, have gained for this machine
censiderable praise from those who have used it for lighting
purposes. The only particular objecrion that we have eves
heard offered to the machineg, was that it was not automatic in
irs regulation, although it can be perfectly regulated by move
ment of the brushes. Now that the new regulator is being
applicd to all machines built, the last lingering objection to this
dynamo will have been overcome.  Pracfical Fiedriaty.

No wil has been made, sayy a contemporary, that can cconomically lubn-
cate all the journals of a null.  An oil running aheavy Corliss engine would
not db to run a spindle or a fa<t revolving dynamo.  The furmes suns slonh
and has great p—<ure and strain on s journals, and consequently requins
an oil which will not spread too quickly, but with low gravity and high vis.
cosity. The latter neads a pure mineral oil, viscous and quick, 10 enable i
10 enler into the closest parts of W bearing as rapidly as the speed at which
it revolirs necessitates, .
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ON THE RELATION OF THE AIR GAP AND THE SHAPE

OF THE POLES

TO THE PERFORMANCE OF

DYNAMOQ-ELECTRIC MAGHINERY.*

1 1k, object of this ‘m
a new light, but to ade

to

per is not to deal with the subject in
its literature a limited amount of ata,

the deductions from which go to establish the correctness of the
weas, and the utility of the suggestions put forth in the papers
read by Messrs, Swinburne & Esson, at the meetings of the

Insutution of Electrical

Engineers on February 13 and 20, 18go.

Up to the time of the publication of these papers the air gap
was usually treated by contributors to electrical literature as an
cul 1 o dynamo, having a necessary existence, and the smaller

that 1t could convenientl

y be made the better.  The shape of

the poles had often been spoken of as having a somewhat de-
aded effect on the perfonmance of the dynamo, while but little
hd been said regarding the cause of such an effect.

‘There exists some difference of opinion as to what should be

known as the number of ampere turns on an armature,

Forour

QOO

present putpose we will
cqual

I he number of conductors on
the surface of the armature.

assume that the anmature ampere turns
Strength of current in the
armature conductors.

Number of poles.

Refermng to Fig. 1,1t

1s evident that, when we consider the

magnetic forces acting in a working dynamo oy the route o, 4, 2,
o, the entirs number of ampere turns on the armature are direct-

1y opposed in action to the ampere turns on the field.

By the

route o, 7, 1, o, all the ampere turns on the armature, except
those that hic between the double angle of lead g, ¢, are acting
with the ficld ampere tums, while those between ¢ ¢ are opposed

to the same.

Thercfore, by this route, the total number of

ampere tums actually aiding the field ampere turns is the total
number of aimature ampere turns, minus twice the number of

ampere tumns that he between the double angle of lead.

route, o, &, /, 0, the num
ber of ampere turns on t

By the
ber of ampere tums acting is the aum-
he ficld, minus the number of ampere
turns that he between the double angle
of icad. We can then cstimate with
ample practical accuracy the magnetic
density in the air gap at all points for
any given total amount of magmetiza-
tion through the armature. The am-

~pere turns that lic between the double

Fig. 9

aptto occur.  Itis then

angle of lead are opposed to the action
-of the field ampere turns at all points.
It is cvident that the portion of the
armmature ampere turn. not included
between the double angle of lead will
increase the magnetization through the
ai gap by the route o, 1, 11, 0, just as
much as they diminish it along the
route o, 3, {‘, o, as long as magnetic
saturation does not take place n the
strengthened pole cotners ¢, d.  If the
pole comers are thin, as in the typcs
shown n Figs. 2, 3 and 3, saturation s
that the magnelic respstance increases

by the route o, m, 71, o, and the magnetic densaty by this Toute 1
ao longer incicased by the same amount that it is diminished

along theroute o, 3, ;, 0.

On the other hand, when the pole

comers are fashioned, as seen in Figs. 4 and G, so that satura

tion n the strengthened

pole corners cannot occur in practice,

the current n the armature can produce no modification of the

* Paper read before the American Institate of Electrica! Encineers, New York,
September 02, 1891, by Harrit J Ryan.

total amount of magnetization through i, other than that which
15 produced by the action of the ampere turns that he between
the double angle of lead.  This action can always be compen-

angle of lead can be deternuned with sufliaent awonany, for
the current in the coil

From the discussion of the magnetic relations of an armature
commutate the current without spark at the commutator the
magnetizing force of a given number of ampere turns impressed
is very small and may be neglected.
which ondinary results are arrived at through rather extraordi
full load for ficld excita-

Fiy, 4

motive force at constant speed the total magneuzation through

sated for by putting an equnnalent number of senes amperc turns

with pole corners shghtly estended at the center (see Fig. 1, the

diameter of commutation at all loads s very near the weakened

pole corners.  The pole corners are slightly estended at the

center, so that the cotls always enter the field of the weakened

pole corners gradually.  The clectromotne force developed in

the coils as they pass

under the poles can never

be far different from that /

when passing under the

brush. In this way the

point of commutation in .

a dynamo can be kept

the same when carbon -

brushes are uscd without Fig. 3.

undue sparking, as long

as the armature does not reverse the magnetization under the

to its field in a dynamo, in connection with Fig. 1, it is seen that

the magnetization in the air gap under the weakened pole

corners becomes zero, when the armature ampere turns are

cqual to the ampere turns on the field, whose magnetizing force

is impressed between its pole faces through the armature.  This

impressed magnetizing force is that due to the difference be-

tween the total-number of ampere turns on the field and the

number of ampere turns required to set up the magnetization

magnetization in the air gap under the weakened pole corners

dare never be allowed to become zero 1t follows, then, that the

ficld ampere turns, impressing a1 magaetizing force between the

pole faces, must always be somewhat in excess of the maximum

number of ampere tumns on the ammature.  The amount of this

excess need only be sufficient to insure a positive field at « and

&, Fig. 1, strong cnough to reverse the current in the coils as

they are commutated. \When a certarin amount of magnctization

betweei, the pole faces, we must provide the requisite amount of

magnetic resistance between these pole faces.  The value of this

resistance will have to be such that the inpressed field mag

netizing force will establish the desired amount of magnetization.

This resistance in most &ascs is best provided for in a propet

length of air gap.  In general, it is found best 1o avoid heatng

in the armature core, as far as consistent, by the use of com-

paratively low magnetic densities for wrought-ivon.  “The mag-
The magnetic resistance between the pole faces is oceasionaldly

provided for largely, cither through a saturated core of a ring

armature, saturated lugs on amiatures where the wires are

placed in grooves, or both.  This, in addition te what qir gap

may be necessary from & mechanical point of view, go 10 make

up the total amount of magnetic resistance that is provided be

tneen the pole faces.  Machines of this order have been

developed Largely through the old and rather expensive method

nary means, 'ake the casc of a machine with a ring armatme,

wites wound in grooves, 3 very small air gap, and poles shaped

somewhat as shown in

Fig. 2. Such i machine,

operated as a dynamo,

may require only 2 quar-

ter of the number of am-

pere wums that it will

tion in order to produce

a certain clectromotive

force at a given specd.

Yet this machine pro-

duces a fainly constant

potential at the brushes,

under all variation of

toad, and without unduc sparking at the commutator, in the

the anmature must remain constant. At no load onc fourth of

the ampere turns nceded on the field at full load aie provided

by a shunt winding. This shunt winding s suficient to set up

the total amount of magnetization for the production of the

normal clectromotive force of the machine when there is no

cutrent in the amature.  Now, in order 10 take the normal

current from the armature without reversing the magnetization

under the weakened pole comers, three times as many series

on the field acting with the field ampere tams. The double
actually needed to reverse

weikened pole corners.

through the ficld cores, from pole face to pole face. In order to
is to be set up through an armature, with the application of the
netic resistance of the anmature core, under these arcumstances,
of experimentation.  This method has given us some types in
have on the armature at

following manner. Far the production of a coastant clectia
ampere turns as there are shuat ampere turns must be added (o
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1o the field  The addition of these series ampere turhs must
not increase the total amount of magncuzation through the
armature, which is accomplished by the thin pole comers.. The
strony pole corners become saturated when the annature 1s fur
nishing even a small amount of the normal current for which at
is designed  For most values of the current, then, the armature
umpere turns tend to diminish the magnetization under the
weakened pole comers, but cannot increase it correspondingly
under the saturated pole cormners. “The action of the series
ampere turns on the field pre-
vents the reduction of the mag
netization under the weakened
pole corners to zero, while the
saturated portion of the pole
picces prevents the increase of
the total magnetization through
the armacre, and thus a con-
stant potential is maintained.
The “armature character-
istic™ 1V, plotted in Fig. 7,
was taken from the machine of
the above sort, built with cast-
iton ficlds. The cross-section
of the ficld cores proved, on
trial, to be too small, and be-
came strongly saturated at full
load, while they were quite a
littde under the point of satura-
tion at no lond. ‘This curious
result for a constant potential
generator was due to the in-
creased magnetic leakage pro-
duced as the scries ampere
turns on the field came up
with the load. Saturation tuok
] place, as the curve indicates,
when the armatare furnished

.4

Iz 3 3}

.
' a current of about 140 amperes,
T and no possible compounding
: * could cver make this genenttor
] 1 a
vig. 8. produce cven .xppr().\‘l.nml.t.:u a
constamt potental, with vivia.

tion of load. Steel cores of the same dimensions were substi-
tuted for the cast iron cores.  Saturation did not occur in them
due to magnetic leakage.  The pole corners were very thin, as
in Fig. 2, and the “amatore characteristic” 111 was obtained.
The machine was then furnished with a shunt winding that pro.
duced a slightly smaller number of initial ampere turns than
curve 111 indicates as required to produce 125 volts, and with
series turns at such a number that the total number of ampere
turns on the ficld for any current developed Ly the ammature
shown by the broken line drawn through curve 1Tl It was
under these counditions that the machine performed in the man-
ner described above, and not vary more than five per cent. from
the nomal electromotive foice on cither side, or a total variation
of 10 per cent 1t was then almost entirely rebuilt.  The anna
ture was provided with 2 core that was considerably larger in
cross-section, and the maximum magnetic density used in it was
11,000 lines per squase centimetre, as against 20,000 used before.
The lugs on the core were dispensed with and the wires wound
on the surface of the core. The poles were made of cast iron,
and fashioned 1o accord more nearly with those in Fig. 5. The
air gap required 10,000 amperc turms 1o set up the magnetiza
ton throug h it at no load, while the anmatuie ampeie tums were

Fig. €.

$,000 at nonual output, so that series ampere turns had only 10
be added to counteract the action of the ampere tums on the
amature that lic between the double angle of Icad, to increase
slightly the electromative force by the anount equal to the fall
of potentiad through the amaature caused by its resistance, and
to compensate for the slyght effect of the pole comners that still
Leeame saturated 10 A linited extent for the higher outputs. It
should be remembered that the magnetic leakage that takes
place between the adjacent north and south pole coiners, onc of
which is strongly and the other weakly magnetized, plays an
important pant W <atwsating thin pole comers. It is cvident
that unless the *annature charactenstic ™ is a straight hne, as
in rurve I, Fig 7, that the machine canno! be made to regulate

for constant potential with a high degree of refinement,  the
poles were again changed and shaped as o lag. 4, when an
amature characterstic ™ ginven i curve b was obtuned and the
proper number of shunts and series ampere tums for a retined
degree of regulation were readily decided upon.  These expen.
ments confirm what has been sid above, and show how useless
hase been the attempts to dimimish the an gap beyond certun
limits,

It was shown on the gutstart how we can calculate the actual
magnetic densities in the air gap for any total magnetization
through the armature for any armature current. . The results of
the following experiments confirm the correctness of these
methods. The diagrams in Fig. $ give the values of the way.
netic density at all points of the air gap of a generuor, produc.
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OUTPUT IN AMPERES AT J”. JOL\’

l’¢/_l L1 1 s 1 1

8,000 [T
AMPERE TURNS ON THE FIELO.
Fig. 7.

ing 125 volts at the brushes and So mmperes.  The following are
its dimensions and data:

|3 ]

Dianicter of Armature Core. .uvvae veenseseean, 625 100
Length of armature cott, . ..vviives seveeees 120 1D,
Diamcter of bore of poles, ... ... N A R L)
Donble depth of air gap........ YRR

Armature SeCHONS . ve . coevean: ceevncvcecseas 30,

OIS PEr SECUON. cvy vusrvacerasvasorns 2.

Resistance of armitlure. . coavey covnesrearmens .06 ohms,
Poles shaped as in Fig. 3.

Shuntturnsonfield. ... (... ... ..e.i......6400

Field current. no lead, 125 volts.. ... 1,48

Field current, fullload, 5235 volts ... .....0eeee 210

P -
Carbon brushes used without fead.

The *armature charactenstic ” curved consulerably, mdicating
that the pole comers become saturated. It 1s evident, too, that
the normal magnetization in the pole comers, i addition to the
magnetic leakage, which 15 greater there than anywhere clse,
produced saturation n all pole corners, even wath no current
the ammature.  For, at full load, there were 4,000 ampere turns
on the armature, while 4,000 senes ampere turns had to bLe
added to the field that produced 125 volts at no load to keep the
clectromotive force the same.  Therefore, at full load, we have
the same number of ampere turns acting through the weakened
pole comers as at no Joad, and the total amount of mignctza-
tion has only been increased five per cent., 1o compensae fin
the resistance of the armature conductors. The conditions,
Lawever, ate not the same, for theie are just 4,000 more ampere
turns to cause magnetic leakage at the pole corners, so that on
the whole the magnetization in them is increased. This increas
of magnenc density o them gresly increases their magnetic ic
sistance, for they are saturated to begin with. It is on this ac-
count that we find the magnetization under the weakened pole
corners diminished when apparently the forces acting have not

2,000 UREY PER 00,00
-1 . | ONE AR CAP

BEFad

RUSH

103

Fig. 8.

heen changed.  The magnetization under the strengthened pole
corners through the air gap 1s increased more than atas dinin
ished by the cffect of the added magnete leakage, through the
$,000 additional ampere turns, that act to praduce magnetization
by this route through the armature,

In Fig. 9 the diagrams show the magneuc action of the
amature of a 1o horse-power, 110 volt motor, with poles fash
ioned as in Fig. 6. Measurements of the magnetie leakage wete
made on tlus motor, and the results mdicate that the shape
gwen to the pole coiners-avuided saturation in them even at fuli
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load. The double angle of lead was almost 6o degrees. ‘The
ampere turms cmbraced by it on the armature were partially
compensated for by mne series turns un cach of the consequent
ficlds. The remamder of the  anmature ampere turns that lie
betneen the double angle of lewd served to weaken the fickl by
st the amount required to produce a constant speed.  “The
following figures give additional data on this motor:

Diameter of armature core © . . 833w,
Diameterover all,,.... .. . .. g in
Bore of poles ..ovviinniinnee toven oo e 9.38 1n.
Double atr 8P, covveens sisseranstssniasenees OGN
Shunt turns on field..o.voiiieiiieee Laieae. .. 2200,
Shunt currentat 110 voltS....oe tievn veavieanne 388
Ampere turns on the ficld at 1o volts. ..., ... .
Ampere tuents on acmature ae full load............58730.
Armature sections. ..., ... . .. . .. . 48,
Turns per section, .., . . ... e c3
Speediiiieies vr v sieer criiee e . 1200.

The ampere turns required to set up 2,600 hines per square

| 4,000 LINES PLA $0.EN,
w s rug AR gAP

BRUSH
RUSH
I

o7 ¥ig. v, A

centinetre through o distance of 1.05 mches or 2.04 centimetres
in open air i —

2600 % 2.0,
——-lT-—i = S,(m,

[his s the number of field ampere turns that exerted their
maxactizing force between the pole faces through the armature.
The ampere rums acting through the weakened pole corners
are, therefore, very near zero, which is entirely corroborated by
the fact that the magnetization was observed 10 be zero at this
point.  See full loud curve in Fig. 9. Through the stiong pole
comers the ampere turns acting were the 3,600 of the shunt
ampere turns, + the 720 of the 9 series turns + the armature
ampere tarns, 3,750~ twice the ampere turns between the double
angle of lead, 2. f.3+ 3,750), or 3,400=_8,670, which will produce
a magnetic density through an air gap of 2.64 centimetres
depth of

8,670+ 1.26

2

=4.100,

while the actual magnetic density measured at this point was
3,930, an agreement within the vossible limit of error.

In Fig. toare given curves showing the magnetic perform-
ance of an armature, with its conductors laid in deep narrow
grooves, as shown in Fig. 1. The clearance on each side was
one-sixteenth of an inch, making the double air gap one-cighth
of an inch. Additional dimensions :re as follows :

Diamicter of the armature core co.vevvvevnenn...0 6. in,
Lengih of armature cofto.vivnie veviinniiinens. 6 0,
Resistance of armnture. ... .. -
Number of sections.........
Turns per section. ocvenn .o
Output, amperes ...
. volts. ..

Speed. .. . L
Cunc Iin Fig. 10 shows the distribation of magnetizition at
112 volts, no carrent, 1 speed of 1,500, and a feld eaditation of
2fau ampere turns.  Cunve 11 shows the magnetic distribution

for an output of y7 volts and 24 amperes, at a speed of 1,800,

o 04206 LIugS Puy
0Q. O, ' I8 s
)

v ]
‘
Fig. 10

anu & ticld excitation of 2,600 ampere turns.  Cunve T shows
the magnctic distnbution a1 an output of 40 volts and 20
amperes, at a speed of 1,800, with a ficld cxcitation of
750 ampere turns.,  This same excitation, when the armature
funushed no current, produced an clectromotive force of 48
voits, at a speed of 1,800 revolutions.  The poles were shaped as
n bags. 11 and 12, but modificd as expluncd below.  Inmaking
these expeninents carbon brushes were used, and their position
mamtamed at the normal diameter of commutation,  An.average
magnetic deasity n the air gap of 3,400 hines per square cent

anctre was required to produce an clectromutive foree of 112

volts,  T'he grooves on the armature in which the conductors
were placed occupied one half of the armatute surface, so that
the actual magnetic density in the air gap was 1.8 times this
average magnetic density.  The ampere turns required to set up
this magnetic density in the air gap were
125 X 2,54 X| 3,400 % 1.8]
1.20
which s the number of field ampere turas whose magnetizing
force 1s impressed between the pole surfaces through the anna-
ture, when it furnishes 112 volis and no curient.  “The ampete
turns on the armature at i current of 24 amperes are
2X04%X3x 12,

= 1,520,

~ = 2,300.
as agawst 1,520 impressed by the field.  Under these circum.
stances the magnetism under the weakened pole corners is 1e-
versed, as is also clearly indicated by Curve 11 in Fig. 10,0r the
curve ¢, ¢, d, £, ¢, m Figo 11, This curve also shows that the
magnetic density under the strong pole corners was 3,100 lines
per squate centimetre.  Now, in building this machine, six
longitudinal slots, 1% inches deep, were cut in cach pole
immediately back of the surface, which cnables us to be
sure of the exact densities in the pole corners for a given
distance,  Fora depth of 1Y inches immediately back of the
pole faces these slots took up one-half of the cross-section of the
poles. ‘Then a density, therefore, of 3,100 really weans a
density of 10,200, or a strong saturation for a distance of 234
inches in the cast-iron of the poles.  The magnctizing force re-
quired 1o produce 10,200 lines per square centimetre through
cast-iron is 200 per centimetre length.  Therefore, the ampere
turns required to establish this density through 24 inches are
2.5 X 2.54 X 200
T 1
The total number of ampere turns acting to produce magneti-
zation through these strong pole corners was the sum of the field
wmpere turns that impressed magnetizing force from pole face to -
pole face through the armature, and the ampere turns on the
armature covered by the poles. The poles covered approsi-
mately 835 per cent. of the armature surface, making this value .
1,500 % [ 2,300 x.83] = 3,400.  Of this number, as was just shown,

= 1,000.
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Figl 11,

1,000 were utilized in producing the magnetic density of 3,100,
through the saturated portions of the poles. The ramaiming
2,400 ampere turns exerted their magnetizing force in producing
the average magnete density of 3,100 through the air gap, and
affords another opportunity of cheching these ideas of the action
of the armature on the field.  For the ampere turns required to
set up an average magnetie deasity of 5,100, through the air gap
under consideration were :

[1.8% 5,100 x.125 x 2.54

1.2

which checks with the above value as well as could be expected.
\When the armature furnished 24 amperes, the clectromotive
force at the brushes was 97 volts, while with no current it was
112volts. Of this drop of 15 volts cizht are accounted for by
the resistance of thearmatare, and the extra seven were caused by
the saturated pole corners. By operating this same machine atan
clectromotive force at which the pole corners could not saturate
with normal output of current, we have demonstrated forus ina
very striking manner that the amusture ampere turns cannot
change the total magnctization cstablished through the arma
ture by the ficld when the pole comers do not saturate. The
clectromotive force, with the armature current at zero, was
brought to 48 volts with . separate ficld eaditation of 730 ampere
turns.  Then when the annature was allowed to fumish 20
amperes the clectromotise force at the brushes dropped to jo
volts.  Of this drop of cight volts seven were produced by the
tesistance of the armatare.  Yet the field is powerfully distorted
by the armature current, as may be seen by reference to Curve
13, Fig. 10, or theeunne 3, 1, G 1ty in Fig. 12, Even with chis
very great rearrangement of the magnetization produced by

-= 2,300,
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the armatare cuerent, the total magnetization set ap by the field
s practically undhanged.  The difference of potential on the
commutatur hetween the punts A, by Fig. 12, was observed to
be 72 volts,  This excess of electromotive foree over that which
was produced at the brushes the figute shows clearly to be due
0 magnctization produced by the anmature through itself and
the strengthened pole worners. The points where the field is
zero are at A, 4. They mark the diameter through which the
mpere turns cncountered on the armature are just equal and
opposite in action to the ampere turns of the ﬁcfd that impress
a magnetizing force between the pole faces through the arma-
ture. A simple computation will show that this is true. The
ficld ampere turns that impress magnetizing force between the
poles when the armature produced an external clectromotive
force of 48 volts are

1,520 % 48
12
The ampere turns on the armature opposed to the magnetiza-

=030.

. 12
tion set up the ruaic Ay by ate —o-uf the towal number of ampere

tuins on the armature [see Fig. 12), or,
12x04 % 3% 20
Joxz2

This ss .t farr agreement when we consider the accuracy with
which the ongmal data may be determined.

Mr. Esson, in his valuable paper above referred to, discussed
the requisite features for a generator of constant carrent with
closed coill anmatures, in which regulation 1s effected by shifung
the brushes.  He stated that the ficld should be unifonn at all
points under the poles, and that the armature cord should be
saturated.  These statements are a httle misleading.  The mag-
netizing force impressed by the fiekl ampeie turns must be
untform at all points between the pole surface.  This 1s accom-
plished by proportioning the poles so that the strongly mag-
netzed pole comners will not become saturated when the brushes

=576.

have their extreme position for the development of the highest
clectromotive force that the machine is to produce. The air
gap 1s made of such a depth that the ampere tumns required to
set up the magnetization through the armature, without current,
and }or the production of the highest clectromotive force that the
machine will be called on to give, shall be a little moie than the
armature ampere turns when it furnishes its novmal current.
Then as long as the brushes are kept under the pole faces the
non-sparking point will be wherever the brushes are placed.
This will be the case whether the armature s or 15 not saturated.
A practical deawnstiativn s found i the fulloning eapenment .
A Siemens & Halske dynamo, with magnet and armature cores,
whose shape and diniensions are shown in Fiy. 5, was used.

Length of anmature core. .. ...... . v.ee 7.25 0.
Number of armature sections. ... .. eireees ae . 36
Turmns per section ., .. .- we G
Revolutions ... ... et e eeenes veees-1000,
Outputin volts. .. .viivin i civennns [P ees 30.
oamperes .. ... ...l [N 30

The field was separately exdited with 4,000 ampere tums on
cach of the scis of consequent poles.  Regulation could then be
cffected for a constant current in the armature of 22 amperes,
by shifung the brushes from no clectromouve force to 35 volts
athuut the slahiest spathing, ¢ven when metalbic brushes waie
used  Within this limit the pole comers did not saturate.  The
field cores were wrought and the yokes cast iron. When the
armature arcunt was broken 1t was found that the ficld excitation
of 4,000 ampere turns produced an clectromotive force of 50
volts,  The magnetic density 1o the field cores, including leak-
age, was only 11,000 lines per square centimetre.  Thercfore, of
the 4,000 anipere tums on the ficld not more than 200 were ap:
plied in >ctting up the magnetizauon from pole face to pole face

through the ficld cores. It 13 safe to assume, then, that of these
4,000 ampere tumms 3,%00 were actine i produging a magneuang
force impressed unifurenly over the pole faces through the wrma.
ture. This same value is obtained by the method adopteu i
the previous cases. That s, by wileulating the magneuc
density in the air gap when 50 volts were developed, and tuen
deducting the aumber of amipere turns required o establish suen
a magaetic density through a one and one-half nch ar gap,
As to the armature, when it produced 22 amperes its ampue
turns numbered
2x356x6X
_)i)_()__ﬁ 6x1t = 3,700,

or an excess of 1ooampere turns impressed by the field over and
above those on the armature.  As long as this same number of
ampere turns was maintained on the field it was not possible to
regulate for a constant current of a lower or a higher strength
without sparking. The impressed field awpere tums are in
excess of the armature ampere turns by that amount which is
just sufficient to produce a weak positive field that will reverse
the carrent in the coil when its terminal bars at the commutaor
pass undei the brush., When regulation is effected by this
means it is seen that all pole corners ae alike magnetized and
at the center of the pole faces the magnetization is zero when the
machine is short-circuited. At full output, at the highest
electromotive force, the magnetization under the one set of pole
corners is almost zero, and under the other set it is at the maw-
mum value that is ever obtdined. In a generator of this type
when the poles are made stout enough at all points, the tutal
amount of maguetization through the armature, at all loads, will
remain at i constant value.

What has been said of dynamos applies equally well ta mators,
In a motor the armature rotates in an opposite direction when
ficld and armature currents remain the same as in a dynamo.
The clecttomotive force of sclf-induction, caused by the reversal
of the current in a current has not changed, while the electro.
motive force develdped in the coil by the field has changed sign
with the change of the direction of rotation. The result is that
the reversal of the current in an armature section must take
place in a weak ficld of an opposite sign in & motor from what it
does in a dynamo, when sparking is to be avoided entirely.

The action of the current in the armatures of multipolar
dynamos and motors will be the same as that found for two
pole machines.

BOILERS FOR 120 POUNDS PRESSURE.

Tir following table, taken from Power and Transnusston,
shows how thick cylindrical boiler shells of 50,000 pounds iron
will have to be to stand 120 pounds pressure.  Itallows a safety
factor of six, and deducts 44 per cent. for single riveting, and
30 pe rcent. for double:

Diam THICKNESS. Diam. I THICKNESS.
sing. niv. | d'bl. riv. sing, riv. | d'bl. riv.
LX) .3082 .2468 50 .6420 5142
26 3338 -2674 52 .6676 5348
28 -3596 28% | 5o 6934 -5554
30 3852 .3086 56 | 7190 3776
32 4108 3200 | 38 | 7446 -5960
34 4366 .3496 6o Ji .7704 6170
36 40622 .3702 62 .7960 6376
38 .4840 .3908 64 8218 6582
40 5136 4110 66 8474 6788
2 .5392 .4320 68 8732 6994
44 ' 3650 4526 70 8988 7200
46 [* .5900 4730 2 | 9244 .7404
48 I 61064 .4936 .

BELTS FOR DYNAMOS.

IT1s best when purchasing a belt for driving dynamos to
have it well streiched before placing upon the machine. New
belting stretches very much and gives a geeat deal of troubie
unul 1t settles down 1o 1ts work. Before measunng for a bely,
screw the dynamo upon 1its slides as near to the engine or dnving
pulley as possible. For moderate powers the belt should have
onc inch in width for cach horse power transmitted, running at
a speed of 1,000 feet per minute. It is impossible to avoid a
slight slipping of the belting when new, but moviny the dynan.»
from the dnvinyg pulley by means of the slides will tighten a.
Care nust be used to keep the belt from being too tight, asa
belt that is too tight is as bad as one too loose. Thin, flexible
belting is penerally used tor dynamo wark, but rope driving, o
conuny rapudly into favor for large dynamos, a single or multyic
rope being used upon a groove pulley. There is less hability o
loss by slipping in this method, and there is no stoppage to the
plant by a belt coming off of the puiley.  Electrical Age.

——

The Kingston Locomotuve Works recently presented a four h. p. g
engine valucd"at $500 to the Carmuthess Science Hall of Queen s Universy;
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A new engine with a tly.wheel measuring 18 feet i dimmeter and 44 feer
acoss the face, 1s beng put mio the Elecirie Light & Trimway Co.s
prennses at Victoria, B C, N

\lessrs. Patterson & Cortun have been granted  exemption from taxativn
for ten yeare by the St Cathannes city council, and purpose engaging
the manuflacture of strect cars, cte,

An American exchange says: ‘The North Amenican Phonograph Com-
pany, of New York, have commenced legal proceedings aganst every
Edison phonograpk now in Canada that has been ootmined under an Amer-
wcan lease, 1t s understood that a number of persons are operaung the
phonograph illegally, and under the terms of the lease ars subject 1o scizture
by the company, and the lease cancelled.

Mons. Redier has invented an wgemous apparatus for indicaung the
revolutions made by the wheels of mpudly dnven machinery, especially of
dynamos. The indicator requires no attention on the part of the operator,
and works without the wmd of n chronograph. 1t 1s, in fact. perfectly
automatic, In order to ascertan the number of revolutions made per
minute by a wheel, the necdles are brought to zero by micans of a button,
and 4 trnangle 15 appended to the extrenuty of the axis, the speed of which
\Uss desired 1o deternune,  T'he two need.es which record the turns, and
the hundred of turns, put themselves i motion, and stop when the opera-
tion 15 completed. 1815 only necessary then to read the indicated figures,
It ss not essential to follow the action, which occupies about twenly seconds.
The mechanism stops of its own accord when th: needles have armved at
the desired stage.

** Hanging in a room in my shop,” said an electrical manufacturer, ** i a
33 candle powet Bernsten series incandescent lamp, fed frum an are cicun,
Ihe lamp hangs about the feet below the caling, and the switch, operated
by pulling a string, is placed on the ceiling, “I'he floor in that toom s of
diy woud abuut fise inches thick, 11 go un thewr after dark, when the
current is turned off the lamp, and wish a light, T ssuply put out my hand
and feel around for the lamp. When my fingers come within a few inches
of it the whole bulb begins to glow with a mellow light, as if it were filled
with white smoke.  ‘This gives me enough hght to find the stning  attached
to the switch, which 1 pull to wrn on the current.  "Then the lamp burns as
usual.  But what makes that lamp glow when there is no current on?
Electrical Review, N.Y.

Mr. Thos. Laing Kay, of Haunlton, sceured a patent on August 25th
Iast, on a storage battery, for which the following claims are made  Each
individual plate after being filled with electrolytic compound, o covered
with a perforated sheet of lead, rubber or equivalent matenal that will resist
the action of the acud to prevent the compound from falling out of the
plates.  The combination, with the cells of projecting lugs made to be
scenred to horizontal bars, s1id bars provided with upward lugs so that
when two or more batteries are placed side by side the Jugs of the bars
come tog: ther, and are secwed by a rectingular clamp with binding screw
and a rubber washer, interposed  between the pont of the screw and the
lug. Perforuted rubber plates or the equivalent non-conducung substance
formed with non conducting projections on each side nterposed between
the positive and negative electrolytic plates to present said plates from
buckling or coming in metallic contact.

TENDERS

Electric Light Franchise

TENDERS WANTED

B® A Weckly Jounal of advance nforma. -
tion and public works,

The recognized medium for advertise.
ments for ‘Venders.

Mr. C J. Page is endeavoring to introduce ine
candescent electrie lighting in the town of \Wel-
tand, Ont.

According to Mr John T. Gricr, in the £le -
il Engrneer of New York, ' we may roundly
| define a dyne in language that wall be more hkely
| 10 stick to the memory and be more easily

CERN

_ > grasped by some if we slightly paraphrase the
» N s > ¢ be ¥ ed '

up' ';’OPO;':{SIbg{)xj'\;m;‘;ﬂib);él ;’lunl()“:\?'g%}; = CAN TRACT RECORDE , definttin and say itis that furce which, acung

NUVEMBER, 1891, for the Commercial and L TORONTO. =

Interior Lighting of the “Town of Totonto Junc-
tion. {The strect lighting plant is owned by the
Corporation,)

Proposals to be upon the basis of the frunchise

to four-tenths of a diine, gives to 1t a veloaty of

for une second on a mass of matter cyual in weight
| slmost four-tenths of an inch per second.”

for the Town for a term of Five ycarsand to state
the price per light of 16 candle power to be
charged to consumers, also the price of fixtures,
tenderers to have the use of poles owned by the
Carporation on streets where such are erecind

PATENTS

Propusals also to statc in the alternative what
price will be charged toconsumers if the franchise
is granted free.

tull particulars en application to the Chairman
of t ommitiee on Fire, Light and Police,

ROBT, ]J. LEIGH,
Clerk.
Box 313. West Toronto junction,

Obtained in Canada, United States, Great Britain and all Foreign Countries.
TRADE MARKS, DES!CNS AND COPYRICHTS RECISTERED.

Examinations and Reports as to validity. Searches made. Infringements wvestigated.  Assignments and
Agreements drawn.  Advice on Patent Laws, etc.  Special Counsellors in Patent Causes.

FETHERSTONHAUGH & CO.

PATENT BARRISTELK . AND SOLICITORS,
ELECTRICAL AND MECHANICAL EXPERTS AND DRAUGHTSMEN,

(lerk's Office. Oct, 27th, 1891,

Canadinn Bank of Commerca Ruilding,
(Second Floor) -

TORONTO,

EARLE’S AIR

AND STEAM INJEGTORS

FOR PERFECT COMBUSTION OF FUEL IN FURNACES AND ABATING SMOKE.

FOR
Stationary,

Marine,
AND
Locomotive
Botlers
AND
Producer

Gas Cupolas

Will burn success-
fully hard and soft
coal screenings, tan
bark, sawdust, coke
screenings, cannel.
coke, ctc.

COMBINED AIR INJECTOR AND EXNAUSTER.

CANADIAN PATENTS:
Oct. zoth, 18g0; Nov. 20oth,
1890; Feb. 2nd, 1891,

U. S. PATENTS:
Mar. 3rd, 1891; Junegth, 1891,

Alk INJECTOR.

Thoroughly tested and found to work more
satisfactorily than the best fan.

Civeulars swith testimonials on application,

M.\.\'Ul’c\CTl.IHEl) AND FOR SALE BY

S. . R EARLE

Belleville, - Ont.
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All engincers will svon tequire as much knowledge of electricity as of
mechanics.

The city of Wmnipeg possesses a telephone exchange which lias now
750 subscnbers, being about one to every 36 of the population.

1t is an acknowledged fact that the change from horse power to clectne
power increases the travel on street car hines. This is o very pretty comph.
went 1o electnety. - -£le. Reae, N, Y.

Kieetnie ight has been employed advantageously on bhoard a West Indian
steamer crossing the occan to keepahve and Hounishing certan plants which
were being tmnsported for acclimatization.

T'he Association of the Edison Hluminating Companies has acceptet the
invitation of Mr. Nicholls, Munager of the l'oronto Incandescent Electric
Light Co., to hold & convention in "Toronto next year,

Now that the clectric shoe pohsher has entered the field, the dirty.faced,
but bright.minded httle boot-black who for years has adorned the street
corners, must qualify himself to carn a living 1in another way

rof. Elln Thomson corrects the popular mpression that luminosity of
arc lamps is due to heated carbon particles.  He says that, although there
1s & stendy stream of citbon vapor between the carbons, yer the hight s
nearly all derived from the cnormously heated surfaces from which the
evaporation takes place,

T'he Exccutive Committee of the National Electnie Light Association of
the Gited States, ot its last meeting unannnously adopted o resoluton of

-
thanks to Mr. John Carroll, manager of the Eugene Phillips Llectriea
Works, Montreal, for the unremitting and eminently successful efforts put
forth by him on behalf of the visitors to the recent convention In Montreal.
The resolution was ordeted to be engrossed and presented to Mr, Carroll,
No one will deny that the recognition is well deserved und timely,

The following lead alloy for accumulator plates is proposed by a M.
Worms. It comsists of g45 parts of lead, 22 of antimeny, and 13 of
mercury,  ‘The lead is melted first, and the antimony added, the mercury
being mtroduced as the molten mass is zun into the mould, The result
sid to be an alloy of lead which can be easily split up into comparatinely
thin sheets.

Referring to the new Outawa electric railway, the Electrical Age <ays.
It s quite o point, too, in favor of clectric rmilroads to have one in the
capital ety of the Dominion, where the legislators und chief officials can
study its advantages.  With these gentlemen on the side of clectrieity for
motive power on street milways o great advantage will be gained,  Thew
voices will be heard in connection with other sinular projects, and if they
believe in the new power, as they undoubtedly will when they become
thoroughly familiar with it, capitalists will find it much easier to carry
forward the'r plans than they would if they were requited toargue and fight
for every point invo'ved when trying to obtain necessary legistation. It s
hard work at best to get an electric road established, and it requires good
generalships but when the authoritics understand for themselves what
clectne roads are and what lhc) are good for, we clamn thaty isa big
advantuge gamned.

‘I'hie clecttic and gas lighting companies at
Woodstock, Ont., witl, 1t 1s sard. amalganuite,

Electric Light Supplies

The Edison Electrical Diamond Driland Pros.
pecting Company will place a complete plant in
the Sudbury district for the purpose of prospect.
g and developing propertics.

RUGEHS’ DYNAMO 0". and Shades. and reasonable.
Guaranteed Superior Quality TORONTO ELEGTR|CAL WORKS
and Economical. 35 Adclai@e Street West, - - TORONTO.

Covered Wire, Insulators, Cleats,
Soldering Salts, Tape, Cut-
outs, Switches, Sockets,

Alternating and Direct Current
Dynamos, Converters, and
Meters. Repuirs prompt

SAMUEL ROGERS & €O,
S0 FRONT ST. EAST, 'TORONTO

MANUFACTUREKRS OF

Finest Engine, Cylinder and other Oils

THC SITH PREMIER TYPEWRITER,
THE EDISON PHONOCRAPH,

AND THKIR SUPPLIES,
DESEKS v CABINETS.

HOLLAND BROS. & YOUNG,

1740 NOTRE DAME ST, - MONTREA.

B. & O. MAKE A SPECIALTY
or FINe CATALOGUE
PRINTING—D

B rough
& Caswell

14, 16, 18 BAY ST. .
-9 iPrlnters
TORONTO ﬁé .

+. SEND FOR PRICES AND SAMPLES..

| ARETHE ONLY ¢ SPUT GRIPUI. B GUTOFF |
COUPLNGS MADE. GIVE EVERY SATISFAGTION AS
DRIVERS OR DRIVEN PULLEYS. FULLY GUARANTEED)

‘WaTEROUS ENGINE WoRKS Co..

Br—'(Arq-rv-—o RO CA\NADA

my paper machine,
day.
occurs now,

Gives the advantage of a belt with the positive
motion of gears.

A paper manufacturer said to ns: “1 am using 88 in. to drive my lower floor, including
Its positive motion, never varying, produces it ton of paper more every
l'.\u) slip of the belt, or stoppage, means a loss of 100 fest of paper, and this never

OVER 100 |

IN OPERATION,
From 10 inches by 3 inches

93 inches by 23 inches,

Giving perfect satisfaction.

USHD BY

Hunt Bros. Electnc Laght Works, London
Royal Electric Light Co., - - Montreal.
Windsor & Sandwich E'ectne R. R. Co., - Windsor.

No centers too short for its use.

SPECIALLY ADAPTED FOR CONVEYING AND ELEVATING ALL KINDS OF MATERIAL.
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‘The town of Vieden. Man,, 1s 10 have the elees
m'cl‘!‘tfh::‘ilizcns of Waterloo ar¢ oppoing the
rection of clectric light poles on the strects. )

The Bell Telephone Co. are r?-mo\'ug; their
wires to their acw Duilding iu Hamilton, Ont.

The drills and hoists in the 'l‘cmp\clon.lp{\::;
phate wmines are 0 be worked by an clec
pl“l')‘:;ring the Onawa Exlibition, the Ottawn
clectric railway carsied upwards of 100,000 MS-

ngers
) :n incandescent lighting plaut hz\s‘rcccmli
been installed at Morden, Man,, by Simson ¢

Davis, of Winnipeg: . N
Messis. fotn Inglis & Sons. T'oronto, .1:;
constructing the engines and boilers for l:;c (L“L
clectric light works at New \\’cslm'mstfr. . C.
The St Thomas Edison Elccm'c Co., (lgd.‘.)
has recently been o!g:mizc(“l :tl:t.cgil:;n(;;si.w ::\ “.

i i ,000, Wi c o

‘.::;h:: :;Lx::lt::); :2‘5000 Yight Edison ’mc:lndcsccn\‘
! plant.  AmODPR the leading sxockho}dcrtrsl{::‘

Jjudge Hughes, G. R. Rennington, Fraw
nd N. McDonald )

1t is sat that the experinent of the lc!c!)hol;li;c
church service tas proved 0 successful m‘d l;
ntegham,  E0B. that it is now propo:.‘- o
develop the idea by connecting the hospi .\;mc
whe locality to Christ Chur‘ch, the centre :)lc‘md
experiment. Already the wire has beﬂ; S\“u’ktd
onte the bedrooms 'oi sick fo}k, and wit c:l m. ot
sucess—a fexible cord 040G attach " "owru:
ordinary receives with & specially ﬂfh?l;‘.] ins
ment for fixing on the head of the invaiid.

For the purpose of increasing the )powcrnzl
vibration in the telephone, Mr. Os«-tlr t ?hlr!mm;

of Nutenberg, inscits i microphonic relay 10

. . one side a
arreuit, The disc ?th:‘s‘cml;;l{ ‘1'"‘5 .":‘“eh ad on
very thin lay Sl caphone.  In consequ.the
waves of the current the clectro-magnet cug
the disc to vibrate ; and, as a result, the mif
phione tegins to move. The relay should SR
placed in a void or a space in which the air has
been rarchied.  The suppression of the air
diminishes the resistance 10 be overcome by the
disc, and its vibrations are extended ar amplifizg,
and the undulations of the current are thus rein.
forced.  This apparatus will be found of advan-
tage in long-distance transmission, according to0
the Revue Scientifigue.

F. E. Dixon & Ce.

MAN UFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

lll—:Al)QUARTF.RS FOR

ELECTRIC LIGHT AND DYNAMO BELTING.

—

\Ve have the following Leather Relts in use in the works of the

Toronto Electric Light Co. :—

One 36 inch belt g8 feet long.

One 30 inch belt 100 feet long.

One 36 inch belt 123 fect long.

One 38 inch belt 100 fect long.

One 24 inch belt 100 feet long:

And over 1500 feet of 8 inch belting. _ y
All of the above belts are DOURLE TH l.CKN.ES:.S. .-lhc 38 inch
belt is the largest belt ever made 0 this Province.

]

are prepared to furnish belts of any size,
RN, wide. Every belt fully guaranteed.

END, FOR DISCOUNTS.

“aok mailed free on application.

two or three ply

WHEN TO STOP ADVERTISING.

AN English trade journal once requested a number of its
largest advertisers to give their opinion concerning the best

time to stop advestising, and the following replies were re-
ceived :
“\When population ceases to multiply and the generations

that crowd on after you, and never heard of you, stop comng
on.”

“\When you have convinced everybody whose life will touch

vours that you have better goods and lower prices than they can ‘

ever get anywhere else.”

“When you perceive it to be the rule that men who never
advertise are outstnppmg thetr neighbors i the same hne of
business.”

“\When men stop making fortunes right in your very sight
solcly thiough the discreet use of this mighty agent.”

“\Vhen you can forget the words of the shiewdest and most
successful business men concerning the main cause of their

|NCANDESCENT DYNAMOS

FOR SALE CHEBEAP.

H AVING a large assortment of the well known ** Lahmeyer  Direct
Current Incandescent Dynamos, Compound Wound, on hand, which

we want to reduce, we will sell same at greatly reduced prices for a short
time. T

These Dynamos are tqual, and in some respeets superivr, to any made.
‘They are thoroughly well made both electrically and mechanically, " of best
matcerials and finish, and are the only Dynamos in the world which are cast
in one picce,

They are especially adapted for factory and private use on account of
their simp¥esty and minunum care required  the field magnets beng mside
of frame are protected from external wmjury. ‘They are all compeund wound,
and owing 10 the large wire in the ficlds will not ium out,

‘The first ** Lahmeyer ™ Dynamo started in Canada, over two years ago,
has been working constantly cver since without costing the owners, Hender-
son & Potts, Halifax, one cent for repairs of any kind or gining a moment’s
trouble, notwithstanding the fact that it bas been working un 8o overlond,
viz, 30 light mactine running 53 lights.

T —— e e~

pon T —

prosperity.”

{
“\When every wan has become so thoroughly a creature of !

habit that he will certainly buy this ycar where he bought last !
year?

“\Vhen younger aud fresher houses in your line cease starting
up and using the newspapers in telling the people how much
better they can do for thewn than you can.”

“\Vhen you would rather hiuve your own way and fail, than
take advice and win.”

+4 \V ¢ clse thinks ‘it pays to advertise?”

- A

i
‘ * Lahmeyer* Electric Light System.

EVERY MACHINE CUARANTEED.

{ilustrated Ciscular and Price List sent on application to

JOHN STARR

GENERAL CANADIAY AGENT vOR
“Unigue " Telephones.

“Samson "’ Ballerjes.

AND DEALER IN ELECTRICAL APPARATY'S AND SUNPLIES,
HALIFAX, N. S.

:s }hi'ume 1 eq‘r\(utoty preparatory to tbg_ fnll and winter months,
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FIRSTBROOK BRros.

King St¢, Fast, .

Toppins,
Side-Blocks

S A N D mormne

Cross-Arms

WRITE Fogr PRICES,

Please mention the ELkcrricas, NI-;\\'S/
when corresponding with advertisers,

TORONTO,
MANCPAC T REXS sy mE @Ebm

ConsyrTinG

’ Prg%eg;;ion of Accldent our chief aim.

SUBSCRIBED CAPITAL, . . . $100,100,
AMOUNT ON DEPOSIT Wity Litt. GOVERNMENT OF ¢ ANADA, $54.724.

[¥spEuTIDN -
. \aﬂda HR m a ofCanada‘

{Licut Govr, of Ontorig)
Joun L.Braixe Eso.Vicp Paes,

o

. . “.

o i A L I\ N

ENGINEERS G.C.RoBB. Chier Enginecr.  A.FRASER. Secy. Trens,
. Heao Orrice. 2ToronTo Sr.

.

Economy of fue] secured,
TE~"l'he offices of the Company have been removed from above address to the Canada Life Building,

])e Wood

MANUFACTURERS OF

SPLIT AND SOLID

PULILEYS

OF EVERY DESCRIPTION.

ipic ‘ m l("cy AT t p cl“V ’ol lngh
{“ 1 S are m l(le Spech

‘)"]‘ lron (cnll‘c \\“h .u; pl

S)LcdS COll\blllI!lg (IRI“’\l};.Sl .;l‘{l-\lc[ll .‘\K\D ];LSI I}hLl \)Lll'

‘ ]

1.‘\CE, t\"h llghlllC:S mn “clk’hl .Hld pcdccl l“n"lng-

Send for Catalogue and Discounts.

Split Pulley Co.

Telephone 2080.

- __TC

City Office: 83 Kin

0.



