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FIRSTBROOK BROS.
King 8t. Kast, - TORONTO.

MANUFACTURRRS OF
TOPrPING,
BSIDABLOGKS
and QROBSB-ARMS.

WRITK FOR PARTICULARS.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

LESS FRICTION ¢ LEss WEAR; LEss HEATING IN JOURNALS
AND LE"s On. Used TIIAN WITH ANY OTHER METAL.

As liguid as water when melted.  Once used, always used Prices right.
A TRIAL SOLICITED.

W. 8. BATES - MEAFORD, ONT.

%o | The F. E. Dixon Belting Co.
— .
Machine

will refacein posi-
tion any valve
fiom Y in. to 14
in. flat or taper
seat.

.....

LEATHER BELTING

70 KING STREET EAST, TORONTO.

Send for new Cata-
logue, toith the
names of 1,000
users,

DAnuua Bros.

Reliance Works - Montreal.

Headquarters for Electric and Dynamo Belting.

Please mention the ELECTRICAL. NEWS when corresponding with advertisers.

= _
«..OFTHE. .. ?

Steam Boiler & Plate Glass

Insurance Company
....OF CANADA

STEAM BOILER INSPECTION
AND INSURANCE DEPARTMENT

JAMES LA UT, Manager.

¢ DIRECTORS o
E. JONES PARK, Q. C. - President.
F. A. FITZGERALD, ESQ,, l’reSIdent lmpenal Oil Co - Vice-President.
HON. DAVID MILLS, Q. C, M. P., Ex-Minister of the Interior.
jOHN MORRISON, ESQ, Ex -Gov. British America Assurance Co., Taronto.
‘T.-H. PURDOM, ESQ., Barrister, London.
J. H. KILLEY, Consulting Engineer. JOHN FAIRGRIEVE, Chief Engineer.

»
— ~
" —

HEAD OFFICE:

. NASONIG TEMPLE, - LONDOW, ONT.

Awuthorised Capital, Subscribed Capital,

$500, 000. s 2009 0000
FULL COVERNMENT DEPOSIT

When were your Boilers last inspecied by a competent engineer?
Do you know what pressure your Boilers can safely stand ?
1s your Steam Gauge registering the correct pressure?

Are your Wates (Gauges free and in good working order?

Is your Safety Valve working properly?

Do not trust t0.luck; the unexpected gercrally happers. Avaid the
calamity of an explwon Protect life and propenty by taking
out oae of our Iaspection and Insurance Policies,
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KAY ELECTRIC WORKS

No. 263 James Street N., Hamilton, Ont.

+ » MANUFACTURERS OF , . .

DYNAMOS

For Arcand . .. ...
Incandescent Lighting.

MOTORS

From 3 H. P.t0 50 H. P.

Electro Plating Machines and General

WRITE FOR CIRCULARS.

NORTHEY MFG. G0, - Toroyo... o

LIMITED

MANUFACTURERS OF

==PUMPS

For General Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERW

FlNEI;-L; Rlsctpe(;{ Cars TE I. EP HO!E S

Standard Bell Telephones
. OUR SPECIALTY....

AND

Warehouse Telephones.
Garbon Transmitter Telephones.

Local exchanges fitted up.  All line material suppl ed.

STE. JuL1E, Sept. sth, 2892,
T. W. NESS, Esq., Montreal,

DEAR Sir,—We are happy to state that your
telephones and switches are giving us good satis-
faction. We have three sonis of switches and
wefind yours far preferable, Thereare now about
forty of your telephones in operation on our line.
Every onc works well, and we intend to use no
other, Yours very tnt'y,

THE MEGANTIC TELEPHONE Co.

Write us when you want anything clectrical.

Key Nockets, Magneto Bells,
Switehes, Annunciators,
. . Cut-outs, Bells,
We also manufacture Horse and Trail Cars Wire, Batteries,
[N Lamps. Push Buttons, &¢.,
of every (]CSC!'I[)IIOI‘I. Shedeas, Dynamos and Motors

rarrErson & corain| T, W, NESS & CO.

ST, CATHALINEN, ONT. Canadian Heigaunefor 749 Craig Streat, MONTREAL,

y -
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THE OLDEST STEAM ENGINE IN THE UNITED STATES.

The steam engine shown in the accompanying drawing was
built in 1815, by James Watt, of Lancashire, England, accord.
ing to the information furnished us. This probably weans that
it was built by the firm of Boulton & Watt, formed by the sons
of the great inventor and his partner to succeed the oripinal
and famous firm of Boulton & Watt, which terminated its exis-
tence in the first year of the present century. The engine illus.
trated was brought to Savannah in 1815, and was set v n the
vice mill of Messrs. McAlpin & Mclnnis. It has been at work
regularly ever since andis still doing daily duty, having been
put in good re-
pair two years
ago by the
Novelty Iron
Wotks, of Sa-
vannah.

The engine
runs at about
18 revs. per

Some are of the opinion that such an education can be obtained
apart altogether from scientific schools. Others believe that a
scientific school education in electrical theory is what is required;
and others, again, that such an education should combine a term
in a scientific school with a year or two devoted to practical
work in an clectrical manufacturing establishment.  We rather
incline to apree with the latter opinion, and believe further, that
an clectrical education should be founded upon a thorough
kunowledge of eogineering and mechanics, An eminent electri-
cal authonty recently made the somewhat startling statement
that an electrical engineer should be one-tenth electrical and
nine-tenths me-
chanical. We
would adviseour
correspondent
to read the pa-
per read by Mr.
Merrill  belore
the Canadian

T
o 7 Electrical Asso-

minuteandde- .
velops about
go H. P. Its
cylinder is 31
X 72 ins. and
it uses steam
at 8 lbs. pres-
sute. The air
vmp and
oiler feed
pumpare each
worked from
the beam of
the engine
The crank, the
shaft and the
connecting rod
are made of
cast iron.
Thereis good
reason to be-

ciation at its
last meeting, to-
gether with the
. discussionthere-
on. By this
means he will
tearn the views
- of a number of

tsons promi-
gﬁntly idceniﬁed
with the electri-
cal business. 2.
There is a
e course in Me-
¥ chanical and
Electrical Engi-
neering at the
School of Prac-
tical Science,
Toronto, and at
McGill Univer-

lieve that this o ’() sity, Montreal.
engine is the =i IITUT A0S = At Toronto the
oldest steam 1\ | :—1,.;_;.."'" % Secd 7, ! hind . course cxtends
engine in the “ ‘;—»;,_“ - R(E) T | d. ¢} i over a period of
United States % § TR R pF i e s | three years, and
that is still N Yy - - \;\\\\ . 4 -z the cost to the
doing regular Hy, NN 17 fwreny  student, includ-

service, and it
is quite -
sible that'itis as old as any of those which are still preserved
as curiosities, In 1803(see Jour. Franklin Inst., October, 1876),
there were only five steam engines in the United States, of
which two were at Philadelphia, two in New York and onein
Boston. Three of these were pumping engines.

Remembering thatin 1815 manufacturing industries were still
confined to the thirteen original States, and that in any of the
Northern States an old machine would be much more likely to
be replaced by a new one than in the South, it seems altogether
likely the uldest engine at work in the United States, or, for
that matter, anywhere in the world, save in Eurgpe. 1f there be
an older one in existence we shall be pleascd to make record of
it. Weare indebted to Messrs. John Rourke & Son, proprictors
of the Novelty Iron Works, of Savannah, for the dran’~ 5 from
which our illustration is made and information given above.—
Engincering News.

QUESTIONS AND ANSWERS.

D. W. M., Drumbo, Ont., writes: 1. Where would you
advise one to go in order to receive a thorough practical electrnical
education? 2. What would be the cost of such an education?
3. What time would be required, and what would be the neces-
sary qualifications? 4. Do you know of any college in Canada
where they have a special coutse in Electrical Engineerings?

Answer—1. We cannot undentake to advise you as to where
you should go in order to receive such an education as you
mention, That is a matter which yov smust decide for yourself

THE OLDRST STEAM ENGINE IN THR UNITED STATES.

ing the neces-
sary books and
instruments, is $250. 3. In order to enter upon this course
students must have passed a University matriculation exami-
nation or a junior leaving examination at the High School. In
case the student has had a year’s experience at mechanical work

ina manufnctn?i he will be admitted on passing a special
a

examination in Mathematics und English.

MONTREAL ELECTRIC CLUB.

Dec. 4th.—At the regular meeting on _this date, Mr. John
Smillie read an entertaining paper on “Pioneer Electric Light-
ing in Montreal” for which he was given a vote of thanks. At
he suggestion of = member, it was decided to Lave a question
box in which the members could deposit questions which they
desired to be answered.

Dec. 18th.—Mr. J. Gough dclivered another of his series of
papers on the “Philosophy, Application, Construction and Im-
provement of the Stcam Engine,” for which a vote of thanks
was given him, debate was then held on “Alternate versus
Continuaus Current for Transmission for Power and Lighting a
distance of Nine Miles.” Messts, H. W. Woodman and H.
Ritchie supported the aliernate current,and Messrs. W. B, Shaw
and C. Legrand, continuous current. After an interesting
debate in which the merits of each system were well set forth, the
question was put to the meeting and was decided in favor of the
alternate current by a small majority.
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ON LIGHT ARD OTHER HIGH FREQUENCY PHENOMENA.
flv Nikot.a Trata,
{Continnat. )
ON ELECTRICAL RESONANCE,

The effects of resonance are being more and more noted by
engineers, and are becoming of great importance in the practical
operation of apparatus of all kinds with alternating currents,
A few general remarks may thetefore be made concerning these
cflects  It1s clear, that if we succeed in employing the effects
of resonance practicatly in the operation of ‘electric devices, the
return wire will, as a matter of course, become unnecessary, for
the electric vibriation may be coaveyed with onc wire just as well,

iy
UsiL1ziNg Tie HEATING EFFRCT OF CONDUCTION
CURRENT AND BOVAARDMENT,

and sometimes even better, than with two. Thz question first
to answer is, then, whether pure sexonance effects are producible,
Theory and experiment both show that such is impessible in
Nature, for as the oscillaticn becomes more and more vigorous
the losses in vibrating hodies and environing media rapidly in.
crease, and necessarily check the vibration whick otherwise
would go on increasing forever. [t is a fortunate circumstance
that pure resonance is not producible, for if it were there is no
telling what dangers might not lie in wait for the innocent ex-
periimenter. But to a certain degree resanance is producible,
the magnitude of the effects being limited by the imperfect
conductivity and imperfect clasticity of the medi~, or generally
stated, by frictional losses. The smaller these losses, the more
striking atre the effects. ‘The same is the case in mechanical
vibration. A stout steel bar may be set in vibration by drops of
water falling upon it at proper intervals; and with glass, which

INCANDESCENCR OF A SGLID.

PHOSPHERENCE,

is more perfectly clastic, the resonance cffect is still more re-
markable, for a goblet may be burst by singing into it a note of
the proper pitch. The electrical tesonarice is the more perfectly
attained, the smaller the resistance or the impedance of the con-
ducting path, and the more perfect the diclectri. In a Leyden
Jjar dischanting through a short, stranded cable of thin wires
these requirements are probably best fulfilled, and the resonance
effects are, therefore, very prominent.  Such is not the case with
dynamo machines, transformers and their circuits, or with
commercial apparatus in general in which the presence of iron
cores compl:cates or renders impossible the action. In regard
to Leyden jars with which resonance effects are fiequently
demonstrated, I would say that the effects observed are often

attributed, but are seldom due, to true resonance, for an error is
:Yme easily made in this respect. This may be undoubtedly
emonstrated by the following experiment., Take, for instance,
two large insulated inetallic plates or spheres, which 1 shall
designate A and B, place them at a certain smafl distance apart,
and charge them from a frictional or influencg machine to a
potential so high that just a shight increase of the difference of
potential between them will cause the small air or insulating sraqe
to break down, ‘This is casily reached by making a few prelimi-
nary trials I, now, another plate-—fastened on an insulating
handle, and connected b¥ a wire to one of the terminals ~Ca
high tension secondary of an induction coil, which is maintained
in action by an alternator (preferably high frequency)—is ap-
proached to one of the charged bodies A or B, 50 as to be near-
er to either one of them, the discharge will invariably accur be.
tween them; at least it will if the potential of the coil in con-
nection with this plate is sufficiently high. But the explana-
tion of this will soon be found in the fact that the : J)proachcd
plate acts inductively upon the bodies A and B, and causes a
spatk to pass between them. When this spark occurs, the
charges which were previously imparted to these bedies from
the influcnce machine must needs be lost, since the bodies are
brought in clectsical connection through the arc formed, Now,
this arc is formed whether there be resonance or not.  But even
if the spurk would not be produced, still there is an alternating
E.M.F, set up between the bodies when the plate is brought near
one of them; therefore, the approach of the plate, if it dues not
always, actually will, at uni' rate tend tp break down the air
space by inductive action. Instead of the spheres or plates A
and B we may take the coatings of a Leyden jar with the same
result, and in place of the machine, vhich is a high frequency
alternator preferably, because it is more suitable for the experi-
went, and also for the argumens, we may take another Leyden
jar or battery of jars, When such jars are discharging through
a circuit of low resistance the same is traversed by currents of
very high frequency. The plate may now be connected to one
of ;{c coatings of tL.e second jar, and when it is brought near to
the first jar just previous'v charged to a high potential from an
influence machine the result is the same as before, and the first
{::r will discharge through a small air space upon the second
ing caused todischarge. But both jars and their circuits need
not be tuned any closer than a basso profundo is to the note
produced by a mosquito, as small sparks will be produced
through the air space, or at least the latter will be_considerably
nore strained owing to the setting up ot an altemating E.M.F.by
induction, which takes place when one of the jars begins to
discharge. Again, another error of similar nature is quite easily
made. If the circuits of the two jars are run parallel and close
together, and the experiment has been performed of discharg-
ing one by the other, and now a coil of wire be added to one of
the circuits whereupon the experiment does not succeed, the con-
clusion that this is due to the fact ihat the circuits are now not
tuned would be far trom being safe. For the two circuits act as
condenses coatings, and the addition of the coil to one of them
is equivalent to bridging them, at the point where the coil is
placed, by a small condenser, and the eﬂpcgt of the latter might

LUMINOSITY OF GAS AT
ORDINARY PRESSURE,

FOUR KINDS CF LIGHT EFFECTS HY HIGH FREQUENCY CURRENTS OF HIGH POTENTIAL.

INCANDESCENCE OR PHOSPHRRENCE
OR RAREFIRD GAS.

be to prevent the spark from jumping through the discharge
space by diminishing the alternating E. M. F. acting across the
scme.  Ail these remarks, and many more which might be
added but for fear of wandering too far from the subject, are
made with the pardonable intention of cautioning the unsuspect-
ing student, who might gain an entirely unwarranted opinion of
his skill whep seeing every experiment succeed; but they are in
no way thrust upon the experienced as novel observations.

In order to make reliable observations of electric resonance
eflects it is very desirable, if not n , to employ an alter-
nator giving currents which rise and fall harmonically, as in
working with make and break currents the observations are not
always trustworthy, since many phenomenz, which depend on
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the rate of change, may be produced with frequencies widely
different. Even when making such obseivations with an
alternator onc 1s apt to be mistaken, \When a circuit is conneccted
to an alternator there are an infinite number of values for
capacity and self-induction which, in conjunction, will satisty the
condition of resonance. So there are in mechanics an infinite
number of tuning forks which will respond tn a note of a
certatn pitch, or loaded springs which have & definite period of
vibration. Hut the resonance will be most Yerfec\ly attained in
that case in which the motion is effected with the greatest
freedom. Now in mechanics, considering the vibration in the
common medium—that is, air—it is of compuratively little impaor-
ance whether one tuning fork be somewhat larger t{mn another,
because the losses in the air are not very considerable. One
may, of course, inclore a tuning fork in an exhausted vessel, and
by thus reducing the air resistance 1o a minimum obtain better
resonant action. Still the difference would not be very great.
Bt it would make a great difference if the tuning for kwere im-
mersed in mercury.  In the electrical vibration it is of enor-
mous importance to arrange the condition so that the vibratinp
is effected with the greatest freedom. The magnitude of the
resonance effect depends, under othewise equal conditions, on
the quantity of electricity set in motion or on the strength of
the current driven through the circuit.  But the circuit opposes
the passage of the currents by reason of its impedance, and,
therefore, to secure the best action it is necessary to reduce
the impedance to a minimun. It is impossible to over-
come it entirely, but merel{ in part, for ochmic resistance cannot
be overcome. But when the frequency of the impulses is very
reat, the flow of the cutrent is practically determined by self-
induction. Now self-induction can be overcome by combining
it with capacity. If the relation between these is such that at
the frequency used they annul each ather, that is, have such
values as to satisfy the condition of resonance, and the greatest
quantity of electricity is made to flaw through the extemal cir-
cuit, then the best resultis obtained. Itis simpler and safer
to join the condenser in series with the self-induction. It is
clear that in such combinations there will be, for a given
frequency, and considering only the fundamental vibration,
values which will give the best result, with the condenser in
shunt to the self-induction coil; of course, more such values than
with the condenser in series, But practical conditions deter-
mine the selection. In the latter case in performing the experi-
ments one may take a small self-induction and a large capacity
or a small capacity and a large self-induction, but the latter is
preferable, ause, it is convenient to adjust a large
capacity by small steps. By taking a ceil with a very large self-
induction, the critical capacity is reduced to & very small value
and the capacity of the coil itself may be sufficient. It is easy,
especially by observing certain artifices to wind a coil through
which the impedance will be reduced to the value of the obmic
resistance only, and for any coil there 1s, of course, a frequency
at which the maximum current will be made to pass through the
coil. The observation of the relation between self-induction,
capacity and frequency is becoming important in the operation
of alternate current apparatus, such as transformers or motors,
because by a judicious determination of the elements the.em-
%c:yment of an expensive condenser becomes unnecesary.
us itis possible to pass through the coils of an alternating
current motor under the normal working conditions the required
current with a low E. M. F. and do away entirely with the false
current, and the larger the motor the easier such a plan becomes
racticable; but it is necessary for this to employ currents of very
igh potential or high frequency.

In Fig. 20 13s shown a plan which has been followed in the
study of the reisonance effects by means of a high frequency
alternator. C is a coil of many turns, which is divided in small
separite sections for the purposes of adjustment. The final
adjustment was made sometimes withafew thiniron wires (though
this is not always advisable), or with a closed secondary. The
coil C is connected with one of its ends to the line L from the
alternator G, and with the other end to one of the platesc of a
condenser ¢ ¢y, the piate (ct) of the latter boing connected to a
much larger plate P In this manner both capacity and self-
induction were arljusted to suit the dynamo frequency.

As tegards the rise of potential through resonant action, of
course, thearetically, it may amount to anything since it depends
on self induction and resistance, and since these may have any
value. But in practice one is limited in the selection of these
values, and besides these, there are other limiting causes. One
may start with, say, 1,000 volts, and raise the E, M. F. to 50
times that vilus, but one cannot start with 100,000 and raise it
to 10 times that value, because of the losses in the media, which
are great, especially if the frequency is high. It should be pos-
sible to start with, for instance, two volts from a high or low
frequency circuit of a dynamo, and raise the E. M. ¥. to many
hundred times that value. Thus coils of the proper dimensions
might be connected each with only one of its ends to the mains
from a machine oflow E. M. F, and though the circuit of the
machine would not be closed in the ordinary acceptance of the
term, yet the machine might be burned out if a proper reson-
ance effect would be obta’ned. 1 have not been able to produce
nor have I obscrved with currents from the dynamo machine,
such great rises of potential. It is possible, if not probable, that
with currents obtained from apparatus containing iron, the dis-

turbnting inflnence of the latter is the cause that these theoretical
possibilities cannot be sealized. But if such is the case, 1
attribute it solely to the hysteresis and Foucault current losses
in the core. Generally it was necessary to transform upwmd,
when the E. M. F. was very low, and usually an ovdinary form
of induction coil was employed, but sometimes the arrangement
illustrated 1n Fig. 20 11 has been found to be convenient. [n
this case a coil C is made in & great many sections, a few of
these being used as the primary.  In this manner both primary
and secondary are adjustable. One end of the coil is connccted
to the line L: from the alternator, and the other line, L, is con-
nected to the intermediate point of the coil. Such a coil with
adjustable primary and secondary will be found also convenient
in expenments with the distuptive discharge. When true
resonance is abtained, the top of the wave must, of course, Le
on the free end of the coil, as, for instance, at the terminal of
the phosphorescence bulb B. This is easily recognized by ob-
serving the potential on a point on the wire w nearer to the coil,
In connection with resonanre effects and the problem of trans-
mission of encrgy over a single conductor, which was previously
considered, I would say a few words on a subject which con-
stantly fills my thoughts, and which concerns the welfare of all,
I mean the transmission  of intelligible signals, or perhaps even
power, to any distance without the use of wires. I am becomin
daily more convinced of the practicability of the scheme; an
though [ know full welt that the great majority of scientific men
will not believe that such results can be practically and imme-
diately realized, yet 1 think that all consider the Xe\'e\opmenls
in recent years by a number of workers to have been such as to
encourage thought and experiment in this direction. My con.
viction has grown so strony that I no longer look upon this plan
of energy or intelligence transmission as a mere theoretical
possibility, but as a serious problem in electrical engineering,
which must be carried out some day. The idea of transmitiing
intelligence without wires is the natural outcome of the most
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recent results of eclectrical investigations. Some enthusiasts
have expressed their belief that telephony to any distance by
induction through the air is possible. 1 cannot stietch my
imagnation so far, but I do firmly believe that it is practicable
to disturb by means of powerful machines the electrostatic con-
dition of the earth and thus transmit intelligible signals and
perhaps power. In fact, what is there against the carrying out
of such a scheme? We now know thut electric vibration may be
transmitted through asingle conductor. Why then not try to
avail ourselves of the earth for this purpose? We need not be
frightened by the idea of distance. To the weary wandeter
counting the mile posts the earth may appear very large, but to
that happiest of all men, the astronomer, who gazes at the
heavens and by their standard judges the magnitude of vur globe
it appears very small. And so I think it must seem to the elec-
trician, for when he considers the s with which an electric
disturbance is propagated through the earth all his ideas of dis-
tance mus: completely vanish.

A point of great importance would be, first, to know what is
the capacity of the carth and what charee does it contain if
electrified?  Though we have no positive evidence of a charged
body existing in space without other oppositely electrified bodies
being near, there is a fair probability that the carth is such a
a body, for by whatever proress it was separated from other
bodies—and this is the accepted view of its origin—it must have
retained a charge, as occurs in all processes of mechanical
separation. If it be a charged body insulated in space ns
capacity should be extremely small, less than one-thousandth of
afarad. But the upper strata of the air are conducung, and so,
perhaps, is the medium in free space beyond the atmosphere,
and these may contain an opposite charge. Then the capacity
might be incompaiably greater. In any case it is of the great-
est importance to get an idea of what quantity of electricity the
earth contains, It is difficult to say whether we shall ever
acquire this neces«. 7 knowledge, but there is hope that we may,
an%. that is, by means of electrical resonance. If ever we can
ascertain at what period the earth’s charge, when disturbed,
oscillates with respect to an oppositely clectrified system or
known circuit, we shall know a fact possibly of the greatest im-
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ortance to the welfare of the human race. I propose to seck
or the period by means of an clectric oscillator, or a source of
clectric alternating currents.  One of the terminals of the source

would be conected to earth as, for instance, to large surface.
[ 1o be Continund, )

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—Secretaties of the various Aswicistions are requested to forward ts matter
for publication 1a this Depaitnent not later than the 2.4h of each mooth.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

A mecting of the Executive Board of the above Association
was held a fortnight ago in Shaftesbury Hall, Toronte. There
were present : A. E. Edkins and A. M. Wickens, Toronto ;
Robert Dickenson and R. Mackie, Hamilton ; A. Ames, Brant.
ford ; James Devlin, Kingston; Fred. Mitchell, London, and
S. Potter, Peterboro’. It was deaided that in view of the feeling
existing throughout the Province, an effort should be made to
induce the Legisl tture at its next session to amend the present
Engineers' License Act in such a way as to make 1t compulsory
on all persons in chirge of steam plants, other than farm engines
or very small plants, to give proof of their ability to safely
manage the same.

MONTREAL NO. 1.

At the last regular meeting of the above Association a resolu-
tion of candolence with the family of the late Mr. W. Wilson, a
member of the Association, who was recently killed at the roll-
ing mills, was passed.

Mr. Peter H. Cowper, mechamcal superintendent of the
Canadian Rubber Co., recently presented 1o Montreal Asso-
ciation No. 1 a model of & steam pumping engine made by
himself, the cylinder of which has 1 small glass window through
which the action of the water can be seen. Views of the en-
gines of the Steamsh:p Lucania were also presented to the As-
sociation by Mr. Hugh Vallance.

HAMII TON ASSOCIATION NO. 2,

The meetings of this Association of late have been of a par.
ticularly interesting and instructive charactes, especially the one
held on the 15th of December, on which occasion Dro. Peter
Stott read a valuable paper on* Centnfugal Force,” illustrating
the same in an able manner. The Association has appointed
a committee to provide papers and subjects for discussion at the
monthly open mectings throughout the winter, and 1 think other
Associations would find it to their advantage to do the same.

Wat. Norris, Rec.-Sec.

OTTAWA NO. 7.

A member of the above Association, under the nom de plume
of “Progress,” writes On December 12th Ouawa No. 7 held
its regular meeting, with the President, Bre. J. H. Thompson, tn
the chair.  Although a smail number of engineers were present,
1t turned out to be one of the most interesting and nstructive
meehnys since orgamzation.  The routine business is generaily
over in & short time, as every member is anxiously waiting for
** GGood of the Ordes,” cither to take part or get informauon from
discussions on engincenny.

The subject taken up was “The best methods of finng coal.” At
first the question did not receive much attention, but when some
expenenced hands stirred it up, 1t was clear to everyone to be of
the most vital unportance to engineers and steam users—for the
employer should appreciate the services of the man that will run
his plant the most cconomically —and as the fuel bill plays a
prominent past in connection with the expenses of an engineer’s
depaniment, 1t was claborately demonstrated that every engineer
should necessanly be thoroughly acquainted with different kinds
of fucl and how to treat them during combustion.

Some veleran firemen drew attention to the large amount of
fuel wasted in cleaning out a fire, when one made a suppestion
to that effect. He said the general way is to shove the good
coals off the clinkers 1o the back of the fumace, and mke the
front out, and then pull the good caals from the back on the un-
covered bars to the front. At this point he expluned the ad-
vantage of having: a laver of green coal on the front of the bars
before draning over the hot coals ; 1t prevented a vast amount
of cembustible from dropping into the ash pit, to be afterwards
thrown away as refuse.

After this question had been made as exphait as poss:ble
under the arcumstances, Bro. Peters siud he had experienced
some difficulty n keeping up <tcam. and wanted to know if the
cause should be atinbuted to some alterations made in the fur-
nace. In answer to questions as to the grate and heatng sur-
faces, and the construction of the badgc-wall, he said the latter
was 7° or 8 fram bailer, when 1t was sugaested that he should
tux in another course of bncks to make it §” or 57, which would

teep the tlames in closer contact with the boiler.

At this pomnt Bro. Meinll went 1o the blackboard to make a
rough sketch of boiler sctting, showing the bndge wall, and that
the floonng should be budt pamllel 10 the boiler or closed in
towards the back end.

To this Bro. Robert took an opposite view, sayine that from
the badge wall the tloor should be sloping down to t. = back, so
as to form a good combustion chamber, and more especially
when soft coal 1s used ; and the distance between bndye wall
and boiler should in no case beless than ten inches. 1n his

opinion a bridge wall was never intended to steer the gases
against the boiler, but simply to form the back of the fumnace,
and retain the coal upon the grate. In support of his conten-
tion he quoted some pood authorities.

Bro. Wensley endorsed this view, but as there is a wide dif-
fetence of opinton, some thought st should be left open to a fair
criticisin by engineers of other Associauons or by any one in-
terested tn engineering.

Before the meetung was closed the President gave notice of a
special meeting on December 14th, at which Mr. Thomaus
Stewart, Chief Mechanical Engineer for Messrs. McLaughlin
Bros., of Amnprior, was admirted to membership. Ottawa No.
7 feels proud to be able to boast of such an acquisition, as Mr.
Stewart is widely known to be an indefatigable worker for the
cause and welfure of engineers.

At our next and last meeting in December there will be two
more initiations, and we will also elect our officers for 1894.

The Londen Association will in future hold 1ts meetings on
the first Thursday and last Friday of each month.  Mr. William
Meaden, 533 Richmond Street, has been elected secretary, vice
Mr. George Taylor. .

ENGINES FOR ELECTRICAL WORK.

Editor CAXADIAN ErecTaiat Nxws,

Dgar Sik —Mr. W. T. Brown's lctter of the 15th November on the sub-
Ject of engines gives one the impression that be considers the long stroke
engine challenged, and feels called upon to defend st, as opposed to the
short strokeengine. 1 am sorry if Mr. Brown orothers of your readers have
construed my letter, 10 your November number, as either condemningtbelong
stroke engine in a general sense, or advocating the bigh speed engine as super-
107 to it for all circumstances. 1 frankly stated that the loog stroke engine
will give somewhat better economy than the high speed engine under best
conditions as to the amount and regulanty of load, but you will remember
that my letter was called forth by your articie trexting of engines for Elec.
tric Radway work, and I attempted to discuss the special features of the
high speed engine, particularly with reference to this kind of work. 1o re-
gard to the long stroke engine, 1 will go furtber, in order to leave no doutr
as to my pasition 1n the matter, and say that 1 believe there are circumstan.
ces where, the work being steady and regular in amount, speed of the dnv-
en gearing slow and space unlimited, the slow speed engine may be better
adapted to the work than the high speed engine, as at t constructed.
But [ think it is now pretty generally, if not univenially conceded by the best
authoritics on stcam engiocering that the best higb speed engines bave
reached a state of perfection where they may be selected for such circum.
stances as they are adapted 10, without fear of failure cither from excessive
wear ot breakage. In confirmation of this, 1 will make only one or two
referenzes, although a great many more could be given.

1st. 1 would refer your readers 1o a repott, read at the Milwaukee Con-
vention of the Street Railway Association, by a committee consisting of E,
G. Connaite, L. H. Mclotyre, and F, S. Pearson, appointed to report on
power house engines, an abstract of which may be found in the Electrical
1Worid of Ociober 28th, 1893. These gentlemen have all had exteasive ex-
penence in eagines for dlecine woek and are apparently unbiased, as their re-
ports show. lhey say **for small planis 10 run from ten to fifteen cars,
sumple high speed cogines, belted direct 1o gencerators, are unguestionadly
the proper choice.  For twenty to fifty car plauts, compound cngines, with
condensing apparatus where it is possible; with tandem compound engines
for the smaller plants, and cross-compound engines for the larger ones,
§wed direct to generators, will probably be found most economical ; while
for the larger systems compound and tnple expansion condensing cogines,
using stcam at a high initial pressure, and either dnving a countershaft or
coupled direct to generator, whichever the conditions of the case will
warrant. will befound a proper sclection.™ 1t will be noted that white bigh
specd engines are distinctly rect ded for small pl and for medsum
size plants, engiues geared direct 10 generator, which must necessarily be
cither high speed or medium speed, and even for very large plants a chowce
is left open 10 engines aither beited to countershaft, which presnmably would
be low speed, of direct connected to gencrator, which would be high or
medium speed.

22d. 1 wouldrefer to a paper read by Mr. Charles H. Emery, PhD_, be-
fore the seventy-fifth meeting of the American Institute of Electnical En.

ineers on ** The Cost of Steam Power Produced with Eogines of Different

'ypes Under Practical Conditions,” and a lecture by the samie author be-
fore the Sibley College on ** The Cost of Steam Power,™ an abstract of which
may be { in the Electrical Werld of April 1st. 1893 This paper isa
very compicte estimate, based on practical expen . of prodocing soo H.
P. for otc year with cleven different types of engines, embracing sumple,
compound, and tnple expansion. condensiog and non-condensiag, both
high speed and low , and includes the first cost of engines, boilers, and
foundations, cost of fuel with various grades of coal, and repairs, insurance
and interest.  In regard to theitem of repairs Dr. Emery makes the differ-
ence tn cost between high and low speed engines 43 cents per horse pawer

at

gg‘)::r in favor of the low speed, or Dot quite X per cent on lhclo!gxlcgs‘:faa
power per year fur 355 days, for clectric railway plaats, with

$3-00 per ton, and 3t may be that the tesults are not taken from the best
high speed engines, as there are many inferior ones in use, probably more
than of the Jaw speed, owing to its carlier and more perfect development.
The total cont of producing a horse power for oac year to the vanous classes
of engincs, including first cost, wear and tear, fuel, attendance, and other
items, while 1t shows that thelow s cngine 1o cach class will producca
hotse power stightly cheaper than the high speed engine of the same class,
also shows that a high speed bon-coadensing compouand is cheaper in first
cost and total eoxt per horse power, including wear and tear, foed, etc., than
2 low speed simple engine; and a high speed compound condensing engine
is cheaper in first cost and running  expenses than a low speed ssmple con-
densing engine, and a high speed triple compound condensing it cheaper
in first cost and total running than 2 slow spoed compound con-
densing engine, so I think 1t 1s safe 1o say that the choice of engines shoald
be eatirely regulated by the conditions of the case. asit is ewident that under
SOt crcumstances imbc cheaper and betier to use high speerd engrnes,
while under others it be better 10 bave slow speed ones.

Now just a few wonds in reference to some of the arguments used by Mz,
Brown in criticsm of my previous Jetter.  He admits: =it is troe that the
bigh speed engine Bas more oppottunities 10 correct the difterenee of speed
caused by various loads,” than the low speed engines, but he says, **it needs
them all on accoant of the lightness of its parts.™ 1 am at a less to under
stand just what he means by this.  Does he mean that the piston, cross.
head, connecting rod, of crank are highter, and therefore hare Jess balanc-
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ing rowc? 1€ 30 I would remind him that it is not llmpl{ the weight but
the Inertia of the reciprocating parts that affects the balanc) ng or steadiness
of an engine while in motion. Inertialis a result of both weight and specds
and as the high speed engine usually has Rreater inertia of moving parts,
tit bas beiter balancing qualities than a slow speed engine, he mean
the balance wheel? 1fs0, the high speed engine has that in its favor too, be-
cause, wkile the wheel or wheels, of a high speed engine are much smaller
and lighter thanina stow 3, engine, their higher rate of speed gives them
more balancing power, If he will take the trouble to make the calculation,
hewill find, that a wheel or wheels six feet in diameter, we ghing say 4000 lbbs.
running at 250 revolutions per minute,
g power than a wheel th feet
running 6o revolutions per minute. .
Mr. Brown next advises me to make proper enquiries and 1 will find
that there areslow speed engines which have very sensitive governor at-
tachments, regulating very closcly,” etc, 1 am pleased to say L have scen a
large number of long stroke engines with ofood Rovernors, regulating as
closely as Jong stroke engines are bl lating, but 1 have not yet
seen any that, when called upon to run street railway generators, where the
load varies from 100 to per cent. in less than one revolution of the en-
Rgine, as it frequently does in small plants, would regulate closely at all; and
it is sclf-evident that an engine running say 65 to 80 revolutions per minute
with trip cut-off cannot bemade todo it. The writer next advisesme to takea
trip to the United States to find *“ that in & tgmt many cases the high speed
engines have been removed 10 make room lor the low speed ones; it is not
uncommon to find electric light and powe: stations where they removed two
and even three high speed engines to put in one low speed, and h)" dPi“fh’:

will have considerable more balanc-
in di igbing say 9000 ibs.,

to get the utmost out of a given engine and set their faces hke flint against
the demand. for short -stroke engines which will occupy but little room.*
How can this fit in after all that Mr. Porter has said in favor of high speed,
%0 far 03 [ have quoted?” Well, Mr. Brown did nut quote the whole sentence;
T will finish it,  [tisas follows: **And from which the power can be got by
speeding up beyond the limit here proposed.”’ The limit here proposed, as
you'will observe from the quotation which { have given in'a previous para-
graph, is 300 revolutions for an engine with 12 inch stroke, which is the
ordiuary speed of a high speed engine of that size. b W, B,
W, Roan.

Yours truly,
e ————
ENGINES FOR ELECTRIOAL WORK,
Editor Esxcrricat. Nxws.

Sir:—1 have read an article in your paper on the relative
merits of high s vs. slow speed engines, for electrical pur-
poses.  Although the article refeifed to ap[u::nrs tobea well
reasoned one from the standpoint of those bui ding; and favoring
high speed engines, I cannot agree with them, as my experience
for some time past while following my business is the reverse ot
theirs. Having no interest in any engincering firm, and having
no engine to dispose of, I might be expected to give an un-
biassed opinion of what has come under my observation,

Some twzo weeks ago, Mr. St. John, fate Marine Engineering
{‘nspector to the Dominion Government, Mr. Smeaton, Chief

have saved nearly one-half of their boiler pacity,” and he hat
the is made that they may have bettr econcmy and fewer repairs,
1 think he is perfectly right in his conclusin, so far as yi -

S
ed, and 1 do not think it will be neeus:ry togotoa fgmga country to sce

8 of the St hip “Modjeska”, holding a first-class
engineer’s certificate, and the writer,conducted a test in the power
house of the Hamilton Electric Street Railway, of-a compound

lensi Corliss engine, built by John Inglis & Son,

ples of the same p with the itisp
well known that one large engine, of either the Ligh or slow speed type, will
do better than & number of small engines, if the load is fairly uniform and
suited to the larger engine, and there are many cases, not only in_electric
ts but for other purposes, where small engines have been replaced by
engines, as the work i d and the requi b better
knowe, and it will continue 10 be so. This ROes 10 suppoct my contention
that each class of engine has special advantages for certain cases. I have
in my mind a case where a competent expert, after making careful tests of
an eliunc plant, advised laying aside a Jong stroke engine and using two
high speed ones, although this is hap: ional, b ¢ whea the
change is made it is usually in the direction of using larger units of power
under more uni load.

Mh:h&wnh states that uossad h;ve clahr:gfe isthe cause o:m considk aahl;‘_lo;s
in the high speed engine, an is ly correct in regard tomany of the
high :Del'ed engines in use, but it t:;; not be out of place 1o say that this is
overcome 10 A considerable extent by a higher compression than is possible
in theslow speed engine, and the latter designers of high speed engines
have 20 lessen the cl 10 a very small amount without con-
tracting the port area. I have in minda high speed engine which hus less
than perem!.orl;‘ nes anrd : com i ‘beverydmtolhc
fnitial pressure, so that the loss from this source cannot very great,

Mr. Brown, in this connection, finds fault with the i

Toronto. The cylinders are H, P 16" x 367; L. P. 30" % 36"; re-
volutions, 88; pressure of steam, 100 lbs.; vacuum, 25" to 26";
(1 may say that the Hamilton Street Railway is one of the best
equipped on the conti the company having spared no
to have it so throughout). The test of this engine extended over
ten hours, 88 diagrams having been taken during its continu-
ance, showing a large and immediate change in the power as
the ‘work came on and off it, varying from 8oto 230 H. P., yet
not the slightest variation could be detected in its speed from
a friction load with current switched-off, or the whole load of
say 230 L. H. P. The average load taken from the cars figured
upto 190 H. P. The fuel burned in the ten hours of the test
(equal quantities of hard and soft coal screenings) weighed 3,374
ibs. or rather less than 1) lbs.per 1. H. P. per hour. Every
care was iaken in this test, considering the fluctuation of the
load, to arrive at a fair result. It can not but be considered an
excelient one; I know of nothing better, even with the best fuel.
There 's another compound high pressure engine in this city

necessary 1o insure quiet running in a high speed engine, Now 1st, 1 90
aoueegovbcmlkumulmbigh pression a y ad ly
1 think it-is lly und 1 that high p fills the ck 2
spaces with steam which otherwise would be wasted; and tends to equalize the
temperature in the cylinder. In regard 10 its being necessary 1o insure quite
ing, 1 beli hatis VY 10 be a good feature. Itcushions
the piston and reciprocating pum.M the sirain on the crank pin
bearings while turning the centres, and I believe has exact]
in thelong stroke engine as in the high speed one, and if, as Mr. Brown
states farther on in his letter, the piston speed may be the same in both en.
gines, the compression would require to be the same also, 1o balance the
nertia of the reciprocating parts and to insure quiet Tunning in both en-.
gines: but, asa matter of fact, the piston speed is usually greater in the
high speed engine than in the long stroke, Corliss type. and conseqyently
the compression may be higher, which is thought to " be an advantage both
in economy of steam, and wear and tear of engine, because it is possible to
more neatly relieve the strain on the bearings while turaing centres. ;
Mr, Brown next es that the fast motion of the high speed engine
must of necessity cause more wear than there is on the same parts of the
slow speed, and makes a short extract from Mr. Chas. T. Porter's paper on
the **Limitations of Enginc Speed,” to back up his statement. Now l‘tpml,:

T g the Hamilton Colored Cotton Mills, and mdicating 200
H. P. very nearly equally divided between each cylinder. This
engine too has a very variable load, yet no difference can be
detected in its motion. It also is fired with hard and soft coal
screeninigs, burning 234 Ibs. per H. P. per hour; yet the exhaust
from the engine heats the whole of the large mill, heats the water
in the dyehouse to 180" Fr.and heats the large drying rooms also.

1 could mention _many others, petths not so economical of
fuel but as regular in their motion. 1 do not know of any high
speeds that will h this compound condensing or other-
wise. 1 know of several Armington & Sims engines taking 43
Ibs. per 1 H. P. per hour, and also of others of another make
using up more than this; they also use up very much more oil than
the long stroke engine and require to be much more carefully
looked after. I know of several high speed engines that were
taken out and replaced with long stioked automatic, but I never
knew of the long stroke being superseded by the short stroke
ones; in fact the whole tendency of electrical engineering at the

c ALons ¢ k < day is rds larger machines and slower speeds.

little consideration will convince any one that, as 1 stated and exp 4 ¢
i‘n "my previous letter, high i s{aaed isnot initself a cause of wear, Yours respectfully, J. H. Kiuey.
and iz ):r. -Bcown l: ‘:i'll ogend e!mwgl’l uge the uonbl:lx; txeu_d lhl.r.ﬁl’bne‘s
paper throughout will find that Mr. Potter states ely in his first sen. PERSONAL.
:imi.!:'g:l?m engines is xof Iom:l° :'::‘:'h: danger of lnll';'q orof ‘;‘Le: Mr. J. C. Gough has ’mfvlm ved the appo@nw‘mn‘of Mechanical Supt, for
sive wear.” “The cause of bth of theve, be contintics 10 say it is now weli  10C Richeliea and Ontario Co.,with headq at Sorel, P.Q.

wear.
understood are to_he looked for in defects of design or construction, com-
monly both.” Following the same line, Mr. Porter BMys ** correct designs
i h the and movi g‘:motsxumw-
d in their H
nothlilbume!obeaﬁw?\emlllerwweenﬁaetyhi& can be un
ite frec from cither of these dificulties.™ In
ion, Mr. Porter says, *'again an ob~
10 very high-apeed is Dot found in-a tendency fo on centers,
and engine, in which valves are correctly
high speed tends 1o silent Tunning.” Mr,
fact that high speed bas revealed defects in design
- has ht -an entire. change in _engine cou-.
X nd he says “‘even makers of slow speed
lam 30Ty 10 say lhuhxbe makers
ve

Mr. Henry Goet:l, whose name has of late figured prominently in the
United States Courts as claiming 10 be the iginal i of the incan.
descent lamp, died at his residence in New York City on the 4th of Decem.
ber.  Henry Goebel was . born in the village of Springer, near Hanover,
Gcn:ruyica the 2oth of Apxil, 1818, and arrived in New York in the carly

1849.
p"‘l"‘bedulhk 3 at PL ix, Newf N
Carwon, manager and clectrician of the cablc borneat that place. Mr.
Carson wasin Pictou, August 16, 1847. Atthsage of 13 he entered the
iclegraph office in_Pictou, later he worked in the Sackville office, Nova
Scotia; thence he went 10 Heart's Content, Newfoundland, in 1867 10 Se,
Pierre in 1870, and 1o Placentia in 1872, where he continued till his death,

Mr. F. E. Handy, who ahout a year ago was appointed superintendent
of the New W and V: Ti y Company, is at present
in Ontario, having been granted three months leave of absence to cnable
him 10 recuperate his health. which hac been affected by the dampness of
the climate at Vanconver, We notice by the loca) press of Vancouer that
Mr. Handy has been eminent]; ful in his 13 of the
We i nd V: Toad, and it is the hoge of his fnends in Beitish

dland, of Mr. George M.

inary si ;(” g hich, as he &’Fm
2 % sizcs of engines, which, as he says, willgive
300 revolutions per mintte wizh 12 inch siroke. and which I may say is quite
high speed engines care 10 run them at resent,

nd with which speed Mr. Porter thinks purchasers a;fl_n 10 be satishied.
Now at 1he close we come 10 1bé sentence quoled by Mr, Brewn 10 prove
:thit the bigh speed engine is ruled out. and thet even Mr. Porter, the un-
fortumate father of said engine, bas disowned it;  Mr. Brown quotes a3 fol-
Tows:" ** 1 would mak builders in their own interest to Tesist the temptation

Y -

al
Columbia‘as well as in Ontario that he may speedily regain his health.

Mr. Benjamin B. Toye. Great North-Western Telegraph Superintendent,
died at hs residence in Toronto on the éth of December.  Mr., Toye was
one of ‘the oldest and best known. tclegraphers in America. More than
forty years ago, in company with Messrs, H. P, Dwight, J. T. Townsend
and R. Easson, he entered as 2 messenger hoy the employ of the Montreal
Tclegraph Company.. at Taronto, and continved his connection with 1
Company with which it afterwards amalgamated, doring Ibelongp:ﬁod
mentioned. To him is given the credit of having been the first Capadian
10 practice the recciving of micssages by sound, He was the inventor also

Toyes Automatic Repeater which found its way into nse throughout
Canada and the United States.  Mr. Toye suffered ‘a lin, ing illness due
1o pulmonary trouble, which cventually colminated in his death.
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VOL. IV.

THE ELECTRICAL NEWS enters with the present number,
upon its fourth year. Its devclopment, though not rapid, has
been steady and substantial, which, after all, is the kind which
is most satisfactory. We extend our thanks to all who have in
any way assisted us in the past, and in ourcontinued striving
towards improvement in the future, we hope to have the
co-operation of every reader. We take advantage also of the
present opportunity to extend to all our best wishes for a Happy

fd Prosperous New Year.

THE runaway car on St. Denis st., Montreal, will probably re-
sult in a great outcry for brakes, and more than likely some
bright genius will want an electric brake, possibly after some
design of his own. Evidently something better is required than
the usual hand-brake for extraordinary grades, but of what use
would an electric brake be when the trolley is off.

A SUIT was lately brought against the Bell Telephone Co. in
Toronto by the proprictor of a livery stable, who claimed dam-
ages on the ground that his name and telephone number had
been omitted by the defendants from one issuc of their telephone
book. In his evidence the plaintiff made the somewhat remark-
able statement that the omission of his name and telephone
number had resulted in a falling off of 50 per cent. in his busi-
ness.  In the light of such testimony as this, and of the en-
hanced appreciation of the value of the telephone by the com-

pany’s subscribers since the efficiency of its system was impaired
by the recent storm, the present would seem to be an opportunc
time to increase Tates.

THE experiment tried on the Erie Canal, near Rochester, of
towing by means of an electrically-propelied boat connected with
a double trolley, is one which might be repeated with profit on
several of our Canadian canals. Take for instance th: Lachine
Canal near Montreal ; an extension from the Street Railway Com-
pany’s trolley wire at 500 volts could readily be carried up there.
Kingston again would probably give service at the mouth of the
Rideau; the same would apply to Owtawa. This trolley wire
could also be used together with “step down” moto: dynamos

-to charge the storage batteries of electiic skiffs, launches, &c-
The great drawback 10 anyone putting such a boat on our pre-
sent cruising waters is the trouble of getting the cells re-
charged.
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PERHAPS no more startling proof of the rapid stndes made by
electricity can be tound than taking a city directory of to-day
and comparing it with one of a few years ago ; in the latter the
term “Electrician " is not to be found, whereas to-day their
name appears to be legion. This suggests the enquiry, * What
is an Electrician ?” On making an analysis of the aspitants w.ho
glibly dub themselves with this designation, we are of opinion
that many of them are about as much entitled to do so as a man
who ties up an injured finger is to style himself “ M.D.” Let
those who would be electricians study and study hard, that they
may so qualify themselves as to be known as such, not only
nominally, but in reality.

Referring to our former remarks re varying candle powers on
arc lamps, keeping the watts constant, as found by Prof. Cah.art
dunng his experiments, Crompton does not agree with him,
but states that in his experiments he finds 42 volts give the best
effect. Heuses a larger carbon for the upper than for the lowen
also has the upper one soft cored. Crompion states thut pro-
bably Prof, Cahart’s carbons were to blame. There is one thing
certain, viz, that if anyone who uses an arc lamp on a constant
potential circuit will try the effect ¢f soft cored carbons in com-
parison with the usual hard variety he will simply be astonished
at the result. This is especially the case in 52 volt altemnating
current arc lamps, which, with soft cored carbons, give a steady,
pure white light.

——

—_——

WE publish elsewhere in this issuc a report of a maeting of
Ottawa Association No. 7, C. A. 5. E., kindly sent to us by one
of its members. This report is 2 model of what we would like
to receive regularly from the Serretary or some member of every
association. It indicates what subjects came up for discussion
and what were the views which were expressed upon them, thus
showing to the afficers and members of other associations what
matters are engaging the attention of engineers in Ottawa, and
possibly suggesting to them subjects for discussion. There is
also a hint given that the members of the Ottawa Association
would be pleased to read the opinions of their fellow engineers
in other places on the question which they have been consider-
ing. We have on one or two former ocassions pointed out
that the columns of this journal might with advantage be used
for the interchange of reports of the proceedings of the various
associations, as well as the individual opinions of their members
on points of interest to engineers,

131 the present issue is printed further correspondence on the
subject of the relative values of high versus slow specd
engines. for electrical work. The preponderance of opinion
expressed thus far seems to be in favor of the slow speed engine
but no doubt the arguments on the opposite side are not all
exhausted. The high speed engine is not without its friends.
Only a few days ago we heard its praises being sound. 4 by an
engineer in charge of a street railway power plant, who, pointing
with pride to the high speed engine by which the power was
furnished, stated that it had been in constant operation 19 hours
per day for ncarly two years, and that during this period there
had never been a break down, while the repair bill had not
amounted to $5.00. This must certainly be considered a good
record. It may be mentioned that on this road there are some
heavy grades, thus imposing upon the engine great fluctuations
of load. We shall be pleased to publish all further jnformation
obtainable on this interesting subject.

IT would seem that there is a great lack of information on
the part of the public with regard to the amount of profit to b~
derived from the operation of electric lighting plants. 1t is only
on this supposition that we are able to understand the action
of businesz men in investing their money in lighting plant and
entering into competition in small towns with those already in
the business. In some of the towns in Eastern Ontartio this
competition has been carried to the extreme limit, especially as
regards incandescent lighting, which in some localities is being
furnished at or below cost of production. The citizens in these
towns are congratulating themselves, as well they may, upon
the existing condition of affairs, while the rate at which light is
being supplied to them is being used as the means of forcing

down prices in adjoining municipalities.  The state of things is
aflecting so seriously the owners of clectric machinery that
mectings of those intcrested have lately been held to consider
what steps should be taken to pliace the business on a wore
satisfactory and equitable basis. It is to be hoped that the
statement of facts above set forth will suffice to deter others
from entering into competition with existiny lighting companics
in localities where there is barely sufficient business to warrant
the existence of a single plant,

The paper by Mr. ;. C. Mooring on the value ot different
kinds of fuel for steam purposes, which we publish in the present
number of the ELECTRICAL NEWS, opens up a subject of much
interest both to engincers and owners of steam plants.  Its in-
portance, we believe, has not been as fully appreciated as it is
desirable that it should be.  While every effort has been made
by engine makers to produce machines which can be operated
with the greatest economy, and while high prices are being paid
by steam users for machinery of this character, with the object
of reducing the expense for power, it frequently is the case that
firemen and engincers are employed who do not understand how
to manage economically the plints entrusted to their care, and
thus the advantages derived from the purchase of high
class machinery, are offset by lark of skill on the part of
firemen and engineers.  “ The best fireman T ever saw,” said one
of the ablest enginecrs in Canada to the writer recently,  was
a man in charge of a battery of boilers who, instead of loading
up his furnaces at long intervals with a coal shovel, went con-
stantly from one furnace door to another and threw in upon the
grate a small quantity of coal with a hand shovel. He scemed
to know exactly where the ficsh coal was needed, and had the
ability to place it exactly on the right spot. By this imncthod he
secured the highest efficiency of which the baiiers were capuable
with the least consumption of fucl.” The fact is too little
appreciated by steam users that it 1s economy to pay a man of
this class a much higher salary than the one who does his work
unthinkingly and at the expense of hundreds of dollars per
year in wasted fucl.

A STKANGER, tiding on a Montreal Street Railway car on one
of the hill routes, would be apt to notice an individual standing
beside the mator man, holding in his hands amassive weapon
closely resembling a sledge hammer, the anly difference being
that the head is of wood. 1t he were of an enquinng turn of
mind and ventured to ask the use of the aforesaid instrument he
would be surprised 1o learn that itis the only safety qtppliance
at present used by the street railway company in the leading city
of Canada, in the event of the hand brakes refusing to work, as
has occasionally happencd.  In emergencies where it has been
called upon, the tesult has proven that as vegards efficiency 1t is
comparatively uscless, the heavy car cither pushing it aside or
crushing it to matchwood. The effect on the nerves of the
passenyers sitting in a car over which the brakes have lost con-
trol, descen:ling at an increasingly rapid rate, on suddenly com-
ing into contact with this block of wood, may be moie easily
imagined than described ; and the effect on once of the unfortun.
ates handling it was such that he was not likely to repeat the
expenment. There seems no reason why the Westinghouse or
similar air brake system as used by steam railways could not
and should not be used asan emengency brake an clectric cars.
The only question would be that of expense, and considening the
danger to cars, to say nothing of lives, this should not stand in
the way of the improveent. To equip an electric car with
such brakes it would be necessary for cach station to be pro-
vided with an air compresser and each car to carry a cylinder of
sufficient capacity. As they would only be used in case of
emergency the cxpense of charging would be infinitesimal, and
the first cost would really represent the whole outlay. Ifa
troliey wheel could be had which would stay on the wire, or
rather climb back on to it should it get off, a suitable electric
brake might be found.

AS we go to press two very impattant matlers are cngaging
the attention of the County Judge at Toronto. Thesce relate to
the attempt which is being made by the Assessment Commis-
sivner of Toronto to fasten an asscssment upon the personal
property of the electric light and tclephone companics, as well
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as upon the mains, retorts, etc., of the Consumer’s Gas Co. In
the case of the latter an assessment of half a million dollars
is sought to be imposed. ‘The i:as and clectric companies have
carricﬁ the matter to the only source of appeal, the County
Judge, before whom the question 1s being argued, and whose
decision may be looked for very shortly, The Gas Company’s
property, is to be assessed not as personalty, as in the
case of the clectric compames, but as realty, on the ground that
the mains, retorts, ctc., are attached to the earth, As the
decision in these cases will establish a precedent, and may effect
very seriously the electric and gas interests of Canada, the out-
come of the arguments now being presented will be locked for
with unusual interest.

WE publish in the present issue a description and iljustration
of what is believed to be the oldest steam engine at present in
operation in the United States.  We would like to obtain a de-
scription of the oldest engine at work in this country. A com-

rison of the old engine which we publish with the latest
improved types being manufactured in Canada affords an in-
structive lesson to those who feel an interest in the improve-

. ments which have taken place in steam engineering during the

last half century.  Will our readers, who may be expected to be

interested in this subject, kindly send us any information which
they may possess along the line indicated ?
_— ]

The stockholders and managers of electric companies may
well hope that storms of the character of the one which caused
such havoc to their property a week or two ago, may not be of
frequent occurrence. It is to be hoped also that the public will
now be able to realize that a fair margin of profit is necessarv in
lines of business which are thus subject to their property bemy
suddenly and seriously damaged. Iieither should the lesson be
lost upon the managers of electric lighting companies, some of
whom, as elsewhers stated, have been engayed in 2 minous com-
petition.  In Toronto and Montreal the inability of the street
railway companies to grapple with a storm of this character was
ciearly demonstrated, but no doubt the expenence gained will
lead them to make preparations which will enable them to cope
more successfully with such conditions in il e future. In Toronto
Iack of sufficient power and a failure to make an eariy attempt
to keep the wites free of ice, appear to bave been the defeating
causes. In storms of a less severe character the advantages of
first-class construction have been manifest, but in this case the
tremendous weight of ice upon the wires was sufficient to break
down construction work of the best character, and the Great
North-Western Telegraph Company’s system, which suffered
but slightly from the severe wind storms of last autumn, has
been badly shattered in all parts of the country. The heavy loss
which the various companies have sustained 1s not to be won-
dered at in view of the estimate which has been made that on a
pole carrying onc hundred wires the weight of ice duning the
recent storm would be about five tons.

NOTES FOR ENGINEERS.

1t is sometimes necessary o test the truth of the fitting of an
engine by lining it up and every engincer ought to know how to
doit. Inorder that an engine shall run truly, it is necessary that
the guides shall be exactly paraliel with the cylinder, and that the
crank pin shaft be exactly square to cylinder, and that the crank

in when revolving shall remain exactly in the plane of the centre
ine of the cylinder. By way of a simple example, take the case
of an ordinary horizontal engine, in a2 mill, and consider how it
may be proved that above conditions are complied with.  First,
have cylinder opened up, and piston ind connecting rod removed.
Fix securely a stick across back end of cylinder, and another in
the gland for the piston rod. Find centre of cylinder and of
gland, and stretch a cord through these centres and produce i,
beyond crank shaft.  If engine 1s night, this cord will be parallel
to sides of cylinder and to guides, and will pass exactly in line
with centre of crank shaft.  Then turn crank over till crank pin
touches the linc on one side, and the cord should be in centre of
width of crank pin and exactly square toit. Then tumn crank
over to the other sude, and if shﬁt and crank are true, the pin
will still be square to the line, and the line will be in middle of
the length of pin.  If all these conditions are complied with,
then one may conclude that engine is fair and true. A large
Corliss condensing engine of five feet stroke was found to be
very hard on the packing used for the piston rod, and to require
frequent tightening ug 1o prevem the vacuum from being spoiled
by air passing in at the sides of the cod.  On lining it up, it was
found that the guides were in the five feet, over ¥ of an inch out
of panallel with the sides of the cylinder. and as the piston
travelled back and forth the rod rose and fell over one eighth
of an inch, or bent, and so destroyed the packing. The cylinder
was re-bored, so as to make it parallel with the guide frame,
and the trouble was cured . .

\Whea a crank shaft is heating  something must be done at
once in order to camry off the extra heat produced and prevent
the babbit from melting. Sometimes slackening the bearing a
Iittle to let oil run more frecly through it is sufficdient.  Adding
tlowers of sulphur to the oilis sometimes successful, but in other
cascs it is necessary to geta stream of water to play on it, 1t

is better to stop engine at first chance and examine bearing to
find out the cause and remonve it.

Some are purzled to understand why a steam pump driven by
steam at 6o bs, pressure can force water into the boiler from
which the steam is taken. It the steam cylinder were of the
same diameter and stroke as the water cylinder, it would not be
able to do it, but by making the steam cylinder larger in diame-
ter or longer in the stroke, sufiicient power may be got to over-
come all the friction, and force the water into the boiler.  If the
steam cylinder be six inches in diameter and the steamn 60 lbs.
pressure, then the stcam has a force of nearly 1700 pounds to
move it. If the water cylinder be four inches diameter then the
resistance to be overcome is 750 pounds, leaving about goo
pdunds to overcome friction and to produce motion and give the
water velocuy.

LI

Readers of these Notes who are advanced n expenence and
knowledge, please remember the day when you did not know as
much as you do now, and think of others who are younger, and
who know row no more than you did long ago. Help the
younger and less experienced to aveid the dangers and difficul-
ties you had to fight your way through. Encourage the young
fellows to tell out their difficultics and to ask questions.
What a wonderful word “why” is when it has a big ? after
it, and is followed by “because,” spelt with a “ B.” What
is a horse power? Wi;y is the power of an engine measurcd
by horse power? Because the first steam engines made
for general sale were made to do work that had been -lone
by %mrscs. and the makers of the engine said that it would
do as much work as ten horses, or twelve horses as the
case might be. Later on some began to think the cngine
builders meant very small horses, when they sold an engine as
of twelve horse power. James Watt went to London and got
the biggest horses to be had, and tested what amount of work
they could do, and concluded that 33000 pounds raised one foot
higfz, in one minute of time, was a haorse power. Then he made
his engines to do that amount of work for each horse power he
called them, and to do it without getting tired out as the horses
did. In our day the term has nat the sharp, definite meaning
it ought to have cven when applied to stcam engines, and
many are deceived thereby. To make matters worse, the
same term “horse power” is applied to boilers.  All the boiler can
doisto produce steam, and an engine is nceded tousc that stcam
and produce power. \Vhy, then, should horse power be applied
to builers? 1t originally meant, the sizc of boiler that should be
used to make steam for an engine of that horse power. A horse
power of boiler meant that the boiler could make into steam one
cubic foot of water in an hour for each horse power it was called,
that is,a ten horsc power boiler was one that used ten cubic
fect of water in an hour, or about 623 gallons. This standard
was fixed, because it was obscrved that the engine required
about sixty pounds weight of steam in an hour for cach horse
power. As engines were improved, less steam was_required,
and now 30 lbs. of water per hour made into steam, is a boiler
horse power. Some specify the temperature of the water, and
the pressurc of steam into which it is to be made, but all are
not agreed on these points.

PIONEER ELECTRIC LIGHTING IN MONTREAL. *

By JOuN SMiLuie

MR. CHAIRMAN AND GENTLEMEN :(—The paper I have the
honor of bringing Lefore you to-night, is not of the class you
have been accustomed to receive, judging by those I have
listened to at your meetings and read in the printed reports in
the CANADIAN ELECTRICAL NEWS.

Knowing as I do from the above sources of information the
advanced knowledge this association has in all mauters relating
to electncity and magnetism, and that anything which tends to
increase that store of knowledge is received with respectful
attention, 2l duc allowance will, ] am sure, be madc for the
shortcomings of anyone who undertakes to bring any matter
before this body in the form of a paper.

This, gentlemen, is an apology for carrying you back to the
dark ages of electric lighting in this city, for when one con-
siders the development of clectricity, I think I am quite in order
in speaking thus of the bcs:inning of a period of 13 yearsin the
history of electric arc and incandescent hghting in the city of
Montreal.

In the year 1881 electric arc lighting was creating quite an
agitation among those who were interested in the bettennent of
street lighting and thelightingy of larze halls for public assemt:lies
all over the northem part of the continent of America. The
city of Montreal was not behind the rest of the country in watch-
ing for the success of the new light, and no wonder, for it would
have been hard to have found a city that was worse served with
gas, than the city of Montreal at that ume.

1 cannot say whether the Brush arc machine placed in the
Custom 2louse to light up the wharves, or the crude attempts of
the Craig people, who had one going at the Exhibition, and also
on one or more of the Richelieu and Ontarioc Navigation
Company’s boats at that time, were the first to go into operation
here, but the successful plant was the Brush, which went very
well from the start.

The next plant to be put in was at the Quebec, Montreal and

 Paper read before the Moagres! Edectric Club,

t'dm‘.—



-~

January, 1894

CANADIAN ERECTRICALh NEWS 9

Occidental Railway Works at Hochelaga, and the St. Lawrence
Hall, by the United States Electric Light Co., for a local com-
pany of which the late Mr. Senecal was president. The plants
at Hocehlaga and at St. Lawrence Hall were being put up at the
sanie time, but the one at Hochelaga wis in advance of the one
at the Hall, and was therefore finished first ; and it was at that
station the first public exhibition of electric incandescent hight-
ing was made in Canada. I believe it was in July, 1881, when
the formal starting of the incandescent plant took place, and it
was made the occasion of a grand luncheon given at the
Hochelaga works, at which noless a personage was present than
his Grace the late Duke of Sutherland, who upon that occasion
redicfed a great future for incandescent lighting. Who would
bold enough to say that his prediction had nét been fulfilled
at the present tine? and further, who would be rash enough to
say we had reached the limit of improvement in incandescent
lighting ? none at least I am sure of those at this meeting.

1 will now try to give you an idea of the machines we used at
the St. Lawrence Hall.  The incandescent machine was a 6§
lighter, the arc machine a s lighter. .

The arc machine was a five light Maxum supplied by the
United States Electric Light Co The armature was on the
Gramme ring principle. There were 14 sections in the armature
with four layers of No. 14 imperial gauge wire to each.
The wire was double cotton covered, The core was made of
sheet iron plates, one sixteenth of an inch thick. There wrre
114 of these pieces in the armaturc ; thev were placed together
in pairs with spaces of one sixteenth of an inch between each
pair ; these plates had raised points at intervals for the layers of
wire to lay in, forming 14 spaces in the armature.

The one sixteenth of an inch space, I need not say to you, was
for the air to have free access to the coils to keep them cool, and
I can assure you, it was all required, for after running five or six
hours it would get so hot you could hardly lay your hand upon it.

The diameter of the armature watr 8X inches ; length 12
inches ; the length of arrature shaft between bearings was 16
inches, and the diameter one and one quarter inches.  This was
one of the troubles we suffered from ; the spring of shaft was
sometimes so great, that it would graze the field, therebv strip-
ping the insulation off the armature wite, witha consequent
short circuit.

The commutator had 6o strips in it, one of which I have now
before you. There was a saw drift cut into it for about a X of
an inch, and the ends of the two wires soldered into it, thus to
make the connection between the armature coil. ]

Those strips were fastened by two brass collars, one with a
centre hollow pece for fitting on the shaft, and screwed on one
end, two vulcanite bushes slipped on, and the commutator strips
placed around resting on the pieces of vulcanite, with thin strips
of leather board put between for insulation. When this was
done 1 had a thin iron band with two knees nivetted thereto, and
a bolt for drawing them tight together for turning the outsides ;
when this was done, the flanges were screwed together, and the
commutator was turned and wires soldered in their places.

But 1 need not tell you that leather board made a very poor
commutator insulation ; short circuiting between the segments of
the commutator was no uncommen event ; sparking soon car-
bonized the leather board, and then my troubles began. ,

About this time Mr. Fred. Thomson came to Montreal to
take charge of the Royal Electric Light Co,, then in its infancy.
One day | was telling him of my troubles with the commutator
insulation, and he suggested asbestos paper. 1 tried it, but my
troubies were not much lessened, for the fine particles of copper
would get into the soft papes and inashon time make contact
between the segments ; then my work was to scratch out all the
copper dust from the asbestos. . . .

The line wire is about five and one-half impenial wire
gauge. This was a naked wire ; we stapled it to the woodwork
and when we came into contact with gas, water or steam pipes,
we would put a piece of rubber tube over the wire at those

ints.
poWhen we wired this machine first, we grounded the return
wire upon the main gas pipe, but it ran very unsatisfactorily, and
later we returned to the machine.

The lamps were very good, and indeed the lamps in use in
the city to-day are not much in advance of those we used then,
except in mechanical detail and insulation. The body of our
Iamps was not insulated ; the clutch for lifting the carbon rod
was worked on the same principle as at'present with fine wound
magnets for regulating the lift of carbon, and I must say the
candle power of them was very much in excess of the lamps now
in use 1o this city, although they were designated 2000 candle
power, as the ones 1n use are at present.

The carbons used were the Wallace diamond carbon ; the
cost of them was about ten cents each.

The bearings of this machine were at times very hard to keep
o0l ; sometimes we had to keep ice on the journals for two and
three hours at a time. As 1o measuring current, we had no
means of doing so: if a machine gave current enough for a
gven number of lamps without burning or overheating that was
enough for us, and the only means we had of ascertaining its
toad ; the number of revolations this machine turned per minute
was 1200.

The incandescent machine, as 1 have already stated, was a 65
light machine, alsp a Maxum type. Thismachine had 2 commu-
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tator on each side of the armature. Each commutator had 6o
segments, and they were insulated with leather-board. The
ron core of the armature was made in same manner as arc
machines, with this difference that there were 30 sections, and
in each section' there were two coils connected with four seg-
ments of commutator, and each alternate coil was connected to
apposite commutator.

The length of armature was 18 inches ; diameter 138 mches.
The wire used in armature was No. to imperial giuge, with four
layers of wire in each cqil. Field coils were 18 inches lony by
7} inches -high, with eight layers of wire on each, of No. 534
mperial gauge.

The length of shaft inside bearing to inside bearing was 30
inches ; diameter of shaft 15§ inches : the bearings were of the
sleeve form, and were adjusted witk set screws from sides, much
as an adjustable hanger for shafting.

The diameter of line wire was No, 1} imperial wire gauge,
and the branch wires to lamps were 16} imperial wire gauge,
run on the multiple principle : we had the lamps screwcé’ upon
the gas fixtures, and used the gas pipes for our return wire,

You will see by the lamp and switch before you, the method we
adopted for connection ; it was no uncommon thing for a wire
to sﬂort circuit by making contact with the gas lamp, and in a
moment we had the covenng on fire for as much as 30 feet at
times. This wire was double covered cotton, dipped in paraf-
fine, and when it caught fire it made quite a blaze and smell.
Indeed it required the closest watching, and even then we had
two or three insipid fires which vigilance alone prevented from
being of a dangerous character.

One of those fires, [ will describe, which will be enough to
show to you what troubles were in store for the unfortunate who
had to look afier an electric plant in those early days of elecinic
lighting. In the refreshment room of the St. Lawrence Hall
hotel we fitted up an old lamp ; its form was a stem with three
rings, one very large and the other two below, each about 12
inches smaller than the one above; on those nngs we hung
about 25 lamps, and the wire came through the ceiling and down
the stem, and brunches were taken to lamps of the small size
wire, the return wires being clustered and carried up between
the floors, then a large size wire carried down to main gas pipe
and grounded. One of those small return wires made contact
with positive wire and short circuited, aud when 1t got very hot,
it bent down, unable when hot to support its own weicht ; un-
fortunately lying directly under it was a ¥ inch composition lead
pipe (gas); the heat very soon melted it, and you know what
would follow. 1 was in the refreshment room at the time, and
the lights gave a bad flicker. The room above had been lett
with carpet loose, also part of flooring, so that we might easily
get atthe wire. When the room was reached and tloonng lifted
there was a 3{ inch gas pipe burning and lead meluing, and the
wire at almost a white heat. It was quite a long distance to
where the engine was; the gas main was in another building,
and the joists and flooring on fire. Gentlemen, it was one of
those dilemmas that a man does not want to be placed in very
often in his lifetime. 1had the gas shut off as quickly as possiole,
then the belt off the incandescent machine, then fire in the
woodwork pat out. The damage done amounted 10 very little,
but it woulg have been bad enough had we not caught it in time.

As a matter of fact all our pi were charied more or less
with electricity. The drinking fountain in the office at times
was so charged that when you took hold of the pull to draw
water, you would get such a shock that you felt disinclined to
try it any more. The surprise to me to-day is, that we did not
succeed in burmning dewn the hotel.

We had this plant going for two years, and the incandescent
machine isin good working otderyet. 1 had no trouble withthis
machine; it ran smoothly and had no repairs done to st whatever ;
it had a separate machine for exciting its magnets. The workman-
ship on this machine was first-class. e mechanism for in-
creasing or diminishing the current was of a complex character;
this I will not attempt to explain at this time.

At the junior conservative ball held in St. Lawrence Hall in
1882, at which Lady Macdonald was Lady Patroness, we had
placed upon the banguet tables a number of fish bowls, some
with different coloured waters in them, and others with clear
water, and gold and silver fish theiein. We had incandescent
lamps placed in them, and when the puests sat down to the
tables, we switched in the current, and I can assure you it had
a very beautiful effect. We had to keep ice constantly in the
water to keep it from over-heating. I mention this circumstance
because it was considered quite novel at that time.

The engine w= used was an old slide valve, with cut-off valve;
it was 11 inches by 22 inches ; we carried 60 lbs. steam pressure.
We allowed four incandescent lamps &x:r h. p., this gave us 144
h.p. for incandescent machine, and about 6% h.p. for arc
machine, or 20} h. p., not speaking of friction of engine or shaft-
ing. Our average run per day was 5 hours and the consump-
tion was 925 1bs. of Scotch coal, orin other words 86 Ibs. per
hour per h.p.

This, gentlemen was what we did in the year 1881.

The Dodge Wood Split Palley Company, of Toronto, recently shipped a
sg:il pulley 14 feet in dismeter and having a circumference cf 42 fect.
i d‘:. believed (0 be the largest split pulley yet manufaciured in

|
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A FEW POINTS ON THE CALORIFIC VALUE OF FURL.*
By G. C. MOORING.

M. PrESIDENT, BRRTUREN AND Figsns: When the Educational
Committee was appointed, each onc promised to do hisbest to get up a
paper ; this is my excuse for standing before you to-night. The figures 1
may quote are from books and mechanical papers in my possession, and 1
shalt endevor 1o give the proper wuthorities due credit. 1 will, however,
leave out most of the umiversity terms, for the very good reason that 1 do
not understand one-half of them myself,

Economiy i fuel 1s of vital importance to our employers here in Toronto.
the price beng lngh and competiton 1n manufactuted goods very close. 1t
18 calealaten that thete are four hundeed mullion tons of coal burned every
year, and more than half of this 1s used to generate steam for power pur-
poses, Thete is imported into Toronto five hundred thousand tons, includ-
g all grades, and thousands of cords of wood, besides all the refuse from
oue plaging muills,  Fully one-half of thus is used 10 generate steam. Now,
if we as working engineers can combine a little theory with our daily prac-
tice and thereby save a httle of this vast coal pile, | consider it no more than
our duty to do so, and this can best be done by talking over and discussing
the matter here in our association meetings, for there 1s none of us that
knows it all.

To determine the quantity of heat that may be obtained from various
combustibles 1s an important branch of Applied Chenustry. Before heat
can be measured, however, 1t 18 essential to establish some unit standard
of measurenient.  The British thermal unit commonly used in Englandand
1his country 1s that quantity of heat necessary to rause the temperature of
one pound of water from sixty to sixty.one degrees Fahrenheit, Each
Brtish thermal unit, o1, as we will call it, heat umit, has the mechanical
energy equal to raising one pound seven hundred and seventy-two feet.
Water was selected as the standatd “or thermal comparisons hecause it can
be readily rad easily obtaincd in a siate of purity, and because its capaoity
for atsorbing heat 1s greater than that of any other known substance.  This
capacity 1o absorb heat as its temperature nises is technically called speaific
heat, consequently the specific heat of other bodies can readily be obtained

with water as a standard.
CALORIFIC POWER,

The amount of heat to be ohtained by the combustion of a definite weight
of any fuel is called calotific power. The earliest and perhaps most
extensive researches to determine the calorific power of combustibles were
undertaken by Favre and Silberman.  Their method of operation consisted
in burning a very carefully weighed quantity of the substance in question
enclosed in a small metallic vessel which could be immersed in a receptacie
containing a weighed quantity of water, which was protected against radia-
tion by a jacket of non-conducting material. The inner vessel containing
the substance under test was provided with an inlet tube for supplying a
sufficient amount of pure oxygen, and an outlet pipe coiled back and forth
through the water, which formed an outlet for the products of combustion.
By thus burning in the inner chamber a weighed quantity of fuel and
ascertaining by means of a thermometer therise of temperature of the water,
the calonfic power of the sub © was diately determined. The in-
strument thus used to determine calorific power is denonunated a calori-
meter. Other forms of calorimeters have been invented, hut nearly all agree
on the calorific power assigned to carbon, hydrogen and such of their com.
pounds as form the great bulk of combustibles. When the gas hydrogenis
burnt in pure oxygen the same authorities found by direct experiment that
sixty-two thousand five hundred heat units were evolved for every pound ot
hydrogen consumed. They also fcund that for every pound of carbon con-
sumed foutteen thousand five hundred heal units were obtained. The
calorific power ot a fuct or the quantity of heat developed during the burn.
ing ol a defimte amount of any combustible is always the same, and is en-
titely independent of the rate at which combustion takes place. Every
pound of carbon consumed with the proper amount of air yields fourteen
thousand five hundred heat units. \Whether combustion occurs as in the
discharge of a gun, or whether it occupies years, as in the decay of & tree
trunk, signifies little in the total amount menifested.

Now, according to the thirteenth edition of Reed’s Engineers’ Hand-
Book--a hook of very reliable and practical information for engineers, and
wh.ch is authonzed by the British Board of Trade—we find that in practice
every pound of coal we burn requites three hundred cubic foet of air, or one
pound of carbon requires twelve pounds of air ; and to one pound of hydro-
gen we require thirty-uix pounds of sir.  Now, we have already seen that
hydrogen is about four and a quatter times the value of carbon, but we
have very much more carbon 1n the fuel than hydrogen.

After looking into the method of testing fuel and finding the principal
components for giving heat to be carbon and hydrogen when properly mixed
with the oxygen of the atmosphere, we will now look into the calorific value
of the different fuelc, Commercial fuels may be classed as natural and arti-
ficial. Natural fucls are wood, coal, mineral oil and natural gas. Artificial
fucls are obtained from natural fuels by certain processes of manufacture ;
for example, {rom wood we get charcoal, and from coal coke s manufac.
tured.

Dr. Percy classes the natural fuels as follows: Wood, peat, lignite,
bituminous or soft coal, anthracite or hard coal, petroleum oil and nataral
£as ; but no doubt the first fuel used by man was died sticks gathered in
the wilderness, kindled by rubbing two sticks together in the old Indian
style. and to this day 1 behieve wood is the most widely used fuel, owing to
its almost universal distnbation.  Taking the average wood when fresh cut,

* Paper read before Toronto Association No. 3, CA.S.E.

it contains about fifty per cent. of moisture, but when thorougbly air dried
this falls to about twenty per cent, According to C. Williams Siemens,
D.C.L., the avetuge calorific value of wood as far as its heating qualny
goes, is: carbon, fifty per cent.; hydrogen, six per cent.; oxygen, forty
per cent.

Next comes peat, which is found ia swampy, or what may have been
swampy places; the largest bed I have read of in America is near South
Hend, lndiana, which is three miles wide, sixty miles long, and from five
to filty feet deep. 1 have a’so heard that there are large beds in our own
country. Peat is not much used in this country, but in Ireland, Germany
and Sweden it is used extensively. Peat is totally un6t for use as & fuel until
dtied ; according to Sir Rehert Kane the average calorific value of Irish
peat is * carbon, fifty per cent. ; hydrogen, six per cent. ; oxygen, thirty-one
per cent,

By far the most important fuel 1s coal. The first variety is lignite, which
is generally brown in color; sometimes looks very much like true coal, but
s not worth as much as the poorest kind of cual. In America it is only
used in the localities where it is found, namely . Kentucky, Colorado. and
west of the Mississippi river. Its calorific value according to Arthur V.
Abbott, C.E., is* carbon, forty per ceat.; volatile combustible matter,
twenly-three per cent.

Next comes bituminous or soft coal, which is used most 10 this city for
steam purposcs.  Therc are many kinds of soft coal imported into 7 oronto,
but for my part 1 much prefer the Renellsville Soldier Run; 1 believe that
almost as much steam can be generatad from a ton of this coal as from a
ton of the best hard coal. There is coking and con-coking soft coal, From
the coking coal a great dea! of coke is made in the, mining regions and is
used extensively, being light to transport, ‘This coal is also valuable for
gas manufscture. Did you ever make gas in a small way? Geta loog clay
pipe, fill the bow! with powdered soft coal, cover aver with blue clay, place
it in the fire with the stem projecting out, and in & few minutes the gas will
come out of the stem ; then light and it will burn for some time. 1 have
always understood that illuminating gas was invented in this way,

‘The difficulty with soft coal is that it 1s dirty to handle and blocks up the
1uhes of a boiler with 300t and emits a black smoke. There are over three
hundred patent smoke consumers, 5o called, some of which may assist to
burn the smoke, but [ have yet to see 2 perfect one, and even in Chicago,
whetre a smoke by-law is in force, one cannot see beyond a few blocks from
the roof of any high burlding for the dense smoke, soft coal being used for
steam purposes. 1 believe that most of our grate bars are set too close
to the boilers for burning soft coal, there not being room enough for com-
bustion. I think this is one of the reasons why a water tube bo’ler gives
better duty than the tubular boiler, there being mote room for the mechani-
cal combinations of the different gases of the coal with the oxygen of the
atmosphere. Then again, the tubes must be hotter than the shell of a boiler
on account of the very rapid circalation which must be going on in a2 water
tube boiler, for itis a well known fact that the hotter the surfaces with
which the gases come into contact, the better the combustion. But these
water tube boilers do not evaporate as much water per pound of coal as is
sometimes claimed. One of the professors of the Engincering Department
of McGill University, Montreal, told us this summer that nine to one was
the best they could ever reach under test. The calorific value of soft coal
averages cighty per cent. carbon and five per cent. bydrogen,

Anthracite or bard coa! is the oldest of the coal family, 2nd is generally
the Jowest of the coal strata. It is very hard, which makes it the best of
all conls for transportation. It is hard to ignite, but when kindled burns
with a high temperature and steady glow, emitting 6o flame or smoke and
does not coke. In density hard ccal is superior to all other fuels. It is
used in all our government buildings—Dominion, Local and Municipal—
and even in our water works pumping stations, ] suppose for the reason
that it is cleaner 10 handle and that there 1s considerably less work attached
10 it; centainly not because it is the cheapest.  'With the present prices of
coal at least twenty per cent. could be saved at our main pumping station
by using a good soft coal instead of hard. The average composition of
Fennsyivania hard coal ding to the same author, C. William Siemens,
D C.L., is: carbon, ninety per cent. ; volat le matter, five per cent,

Probably no discovery of the present century has brought a more widely
extended change in manufacturing operations than that of vatural gas.
Already in Pattsbargh there are thousands of miles of pipe lines, and it is
fast taking the place of coal in the favored localities. Natural gas is found
in many places in Canada, and has been put to practical use in the county
of Welland and at the new asylum near Toronto, but ths quantity appears
to he limited ; it is also found that manufactured gas can be used to advan-
tuge for steam purposes, but not in Toroato, chiefly owing to the high cost
of coal.

The only natural liquid fuel is crude petroleum. which ix found in the
United States, Russia and Canada.  Since its discovery many attemps
bave been made to use it for power pyrposes, but it is only of late years
that the attempts have proved successful. One great point in its favor is
that it has nineteen 1o twenty-one thousand heat units, against thirteen o
fourteen thousand for coal, and it only requires the price to come dowa a
little when it would become a dangerous competitor of coal. While our
Presideat. Bro. Wilson Phillips, and 1 were in Chicago visiting the Fair, we
had an opportunity of seeing cil used in a practical way for power pur.
poses, as the main battery of boilers in the World's Fair buildings, consist.
ing of tweaty-seven thousand b. p., all water tube boilers and of many dif-
ferent makes, were all fired with oil foel.  We also visited three of the main
cable rond power stations ; they also used il fuel. At the North Clark

e .
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Street Station the chief enginerr, Mr, O'Connor, who is an old Toronto
boy, told us that oil fuel was not much, if any, cheaper than coal, and cer-
tainly not &s cheap witha small power plant, but 1t is by a long way the
cleanest—the boilers and everything about them being easily kept clean and
in good order.

Perhaps a word or two on the latest micthod of burning o1l to generate steam
would not be out of place. There are two furms of very similar appamtus,
one using compressed air, the other steam. The object scems to be to
spray or atomize the oil as finely as possible. The apparatus for ol firing
is first & large tank or reservoir at a safe distance, either sunk tntothe ground
or hricked around to protect it as far as possible from fire. Inthe case of
the steam system, the oil is conducted to a smaller tank, near the furnace.
The oil from the main tank is allowed to flow by gravity, but at the Fair it
was pumped by Jarge duplex pumps. From this smaller tank, which isonly
supposed to hold enough ol for a few hours' run, the oil flows to the
burner, which is practically a steam siphon. The oil jets are within the
large pipe containing the air, s0 that by the force of the steam and air the
oil enters the furnace in a very fine spray. The oil, air and steam can be
separately regulated, and when properly adjusted almost perfect combustion
is obtained. It makes a roaring noise. and on looking into the furnace
nothing but 2 mass of white flame can be seer. The ash pit doors and
all other inlets are closed, and 2o smok come, from the stack. The only
drawback about this system is that an uuxiliary boiler is nece:sary, or
steam must be raised with other fuel, as it cannot be started without steam.
Crude 9il contains 84 per cent. carbon and fonrteen per cent. hydrogen,

From an average of thirteen experiments with good $oft coal, Dr.
Brunt found out of a possible foutteen thousand four bundred and
thirteen heat units, only eight thousand four hundred and thirteen were
inducted into the water in the boiler—so it is quite hkely that we very
seldom get more than one-half of the heat of our fuel; and the en-
gioe is still more wasteful, as never more than twenty-five per vent., and not
very often more than ten per cent., of the heat units are taken out of the
steam; but in this country for about seven months of the year we make
Rood use of this waste steam by warming our buildings with it. Look
{rom the top of any ! our buildings on a cold morning and you will not
see very much exhaust steam going to waste—with one exception, and that
is, the Terauley Street Electric Light and Power Station ; there clouds of
steam from a very large exhaust pipe may be seen any time. Now, { am
satisfied that had this station been situated among some of our large build-
ings, ¢very pound of that steam could have been sold for heating putposes,
for ut least seven months of the year, and the revenue from this source
would have paid at least half the coal bill. One electrical manager said in
convention—1 think it was in Philadelphia—~that the revenue from the sale
of their exhaust steam almost paid their coal bill during the winter months,
and they never carried more than three pounds back pressure on their
engines.

Thete is a fortune awaiting the man who can give us power straight from
the fuel. 1 lately read of 2 man in Germany who is working with tius ob.
ject in view. He grinds the coal to a very fine powder and explodes it in
the end of the cylinder, afier the style of the gas engine, but be could not
get nd of the ashes and soot. I think there is a great field for inventors
along the line of the intcrnal combustion engine.  An efficiency of twenty
per cent. has been realized, \:ilb bright prospects of doing better.

Just a word now on patent fucl. The earliest patent we have mention of
was granted by the British patent office in Apr™*, 1773, and there have been
hundreds of patents granted since then; nearly all of them have been direct-
ed 1owards utilizing the mine w: ete, whirh is calculated tu be fifty million
tons per annum for the whole world. This field for inventors still exists.
Surtly some way can be found to save thisannual waste of energy ¢

The sawdust of ous saw mills used to be a burden to the owners, and 1
have known them to move the mill rather than the piles of sawdust around it,
but all that has changed now ; their power is generated with the sawdust
automatically fed to the furnaces, and they now sell the slabs which they
used tobumn.  Have you seen anything of the patent coal compound sgent?
1 think bim & pretty good agent who wmill go to any intelligent engineer and
try to make him believe that he can save twenty-five per cent. by mixing a
few pounds of rock salt, or vhatever it 1s, with the coal, There are seven
million heat units in five hund.ed pounds of coal—I am sure there is not in
five pounds of wompound~—neither can we get any more out of the coal than
there is in it, and to wet the coal the very best authorities agree is detri-
mental.

Then as working engineers it is our duty to keep our boilers clean both in-
side and out, watch our fires closely and keep the grate and bars covered,
for 1 believe with the coal we get, which is coking, the danger is in admittir.g
100 much air instead of not enough. We should make the best use of the
appliances given in our charge, whatever they may be.

Toronto is situated so that we might save 2 large amount of our coal bill
by ulilizing the vast water power which nature has placed at our serv'ee.
‘Thirty-cight miles north of us we have Lake Simcoe, three hundred square
wiles in extent. with a bead of four hundred and seventy feet, and with a
thousand square miles of water shed. Ifthat would not be enough, we
have Georgian Bay, an arm of the great lakes, with three bundred and 6fty
feet head, and if we were to draw five hundred million gallons per day the
people of Niagara Falls would never miss it.

Messrs. 0. Kartzmark & Bro.,, of Hamilton, have assumed control of the
business of the late Mr. Geiss, and will engage in all kinds of mechanical
and clectrical work,

DESCRIPTION OF THE KINGSTON LIGHT, HEAT AND
POWER COMPANY'S PLANT.
(By a Correspondent.}

A short time ago [ had the pleasure of looking over the plant
of the Kingston Light, Heat and Power Co., a description of
which | have much pleasure in forwarding to you for publication,

The officials of the company arc as follows : Mr. B. W. Folger,
Superintendent; Mr. J Campbell, Electrician ; Mr. Robt. Kiny,
Chief Enginecer ; Messrs. S. Donnelly and J. Gallavin, Assistant
Engineers.  The station itself is a substantial stone bwlding on
Queen street, near the water front.  The plant consists of three
horizontal cylinder twbular bolers, 66" x 14’ % 3§~ steel plate,
built to carry 125 pounds pressure pr. square inch. These
boilers arefed by a Northey Impioved Compound Plunger Yumnp,
6"x117x10°x5, the cylin lers of which are nicely lagped, makiny it
avery handsome pump. There are two tandemi Compound
Cotliss Engines, built by Messrs. J. Inghs & Sons, of the fol-
lowing dimensions : 16" and 30" x 42"

These engines run at 85 tevolutions per minute and have fly
wireels 16’ diameter and 36" face. The engines run “ under” and
belt back from fly wheel to a counter shaft, which is fitted with
Waterous Patent Grip Pulleys.

The engines are condensing ; a Morthey independent conden-
ser and air pump being in use. These engines are a credit to the
builders, Messrs, J. Inglis & Sons nd also 1o the Chuef Engi-
neer, Mr. Robzrt King, who erected them. They are substan-
tially built and the finish and workmanship leave nothing for the
most fastidious engineer in the country to desire.

The clectrical part of the plant consists of two No. 20 toco
light 16 c. p. 220 volt Edison (enerators on the 3 wire system
used for incandescent lighting ; one T. & H. 35 light 2000 volt
arc dynamos ; two Wood 50 light 2000 volt arc dynamos ; one
T. & H. 1,500 light 2,080 volt alternator, with an Edison
exciter for long distance lighting ; one T. & H. power generator
for street railway work.

The above machines were wired to one of the finest switch-
boards in Canada, which is elaborately fitted with all the neces-
sary recording instruments to be found in any fitst-class station.
1 was shown some indicator cards taken from the engines which
proved beyond i doubt that they were running economirally. 1
was also informed that during a test made a few wecks ago,
these engines developed a h. p. per 225 1bs. of hard and soft
screenings, with a proportion of 3 of hard 1o 1 of soft.

A distinguishing feature about this plant is its cleanliness.
There is apparently a place for everyhing and everything is
kept in its place. Taking it all in all, it is one of the best kept
plants which it has been my fortune to visit, and is a credit to
Chief Engineer King and his assistants.  If any engineer should
be visiting Kingston, 1 would advise him to call in and see this
plant, and he will receive a hearty welcome from those in charge,
and will see something 1o interest him.

THREE TERRIBLE BOILER EXPLOSIONS.

ON the 2nd of November there appeared in the daily papers
accounts of three boiler explosions, attended by great loss of life
and property.

The most serious of these took place in the stables of the
D1y Dock, East Broadway and Battery Surface Raitroad Com-
pany, at Fourteenth street and Avenue E, New York City, and
tore out the building, causing death and destruction, The sec-
tion of the building in which the boiler was located collupsed.
The boiler flew across the street and struck the double tenement
No. 534 East Fourteenth street, just below the first story. The
side of the building was crushed in. Three men were instantly
killed and nearly a score were injured, several of whom have
since died. :

The second explosion took place on the steamer City of Alex-
andria, while on her way from Matanzas for Havana and New
York. As a result the vessel teok fire and was destroyed, and a
namber of peisons on board were drowned.

The third explosion took place in a flour mill at Windfall,
Ind., and occasioned the death of the fireman and the serious
injury of some other persons.

In the light of such terrible occurrences as these, the action
of the Quebec Leyislature in incorporating into the new Factory
Act of that province a clause making compulsory the proper
inspection of boilers in manufactorics, is well-timed.
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LONDON STREET RAILWAY CO. VS. CORPORATION OF
CITY OF LONDON, ONT.

In July, 1892 the London Stzeet Rmlway Company commenced to build
their triucks on Dundas street west, in accordance with the provisions of
their ngrectnent with the City, when the City applied for an Injunctlop to
reatrain them from bulding the said tracks on the grounds that the Com-
pany forfoited its nghts to the use of the street by not  constructing the sail-
waly sooner.

‘fhe case was tned at London on Oct. 7th, 1893, before Hon. Mr.
Justice Rose, who gave judgment a« follows.;

**1 find that there 13 no time himit by implication, that there is no express limit
fixed Ly the by-law ; that there was a right given to the London Street Raway Co.
with respect to the streets named ; that the Company had the right to exercise its
franchise with refesence to those strects subject to the provisions of clause 3?J‘inng
the ten d:{: notice | that the laying of a propositinn before the City Council did not
suspend the right that had been granted to the Street Railway Company, by
clause 2 of its by:law, giving it the exclusive right, and that as long as the Street
Railway Company was pr ding tn a e with the provisions of the agree-
ment to occupy the streets, it had the right to do so unobstructed by the City or its
officials, until by operation of the provision of Sec. a1 that right was suspended.

{Sectinn 21 of the by-law provides that when other psrsons propose to
construct a railway in the City of London, the London Street Ratlway Comi-
pany shall be given the option to construct the milway, and in the case of a
refusal, the City to have the right to give the privilege to the said persons.)

‘The judizment was given so late in the season thut the consiruction of the
portion of track in question was delayed until 1883. when in July the Com.-
pany agaun commenced to build their track on Dundas street west, and the
Cuty ordered the Company to stop the work, and take up the rails that had
been lais (about 120 fi. of street.) This the C»mp:m{‘ refused to do, where.
upon the City ordered their workmen to tear up the tracks under police
protection, on the ground that 1t was a double track, when the agreement
only provides for a single track with the necessary switches and turn outs.
The ‘om;un‘: then entered an action against the city for damages, and
the case was heard before® Hon. Mr, Justice Falcanbridge early 1n October,
1893, who delivered judgnient as follows;

“’The contention of defendants that the bylaw and agreement are ultra vires, as
set forth in the first para, h of the s at of defense, ix res jud ving
been di-lmed_ofb{ the judgment of Mr. Justice Rose in the su :of the present de-
fendants against the plaintiffs, in the chancery division. And no new facts were
shown beaninz on Paragraph s, which sets up that the plantiffs have no nght now to
construct tracks on Dundas street, west of Richmond street, and thatissve is also
res judicata by the same judgment.

S “Ihe experts all agree that it is not possible to tell on the ground whether the two
uncompleted tracks wese, or were intended to be, part of a double track or of a
switch, and the defendants had therefore no tight to assume that work which had ot
in fact a:luallg,become a nuisance would doso. (Gasrett on ** Nuisances,” page 31s.)
Easton, etc., Passenger Railway Company va. City of Easton, Pa. St. scs, is strong
authority in plaintiffs’ favor.

** True, the vlaintiffs were assuming 1o work on defendants’ property—an element
of distinction fiom s0ome cases on this subject—but plaintiffis were not there as tres.
passers, but of nght, as Mr. Justice Rose has found, provided they are in other re.
spects within the bylaw and agreement. . .

*“The argument that *single track * in section 2 of the bylaw means just 2 single
tine of rals, and that the company cannot even have a switch on Dundas street, west
of Richmond, i 100 refined and subtle for me, and 1 Cannot give effect to it. N

** Nor do 1 think section 6 (which deals with what in street_railway patlance is
l'mo':-n :’s * the devil's strip’) can apply to swilches where the rails must converge at

hoth ends.

** And | read the whole of scction four together, and hold that the supervision and
satisfaction of the city engineer have relation to the * substantial manner and accord-
ing to the best modern practice,’ as to which there is no real complaint, but the com:
plaint is founded on a supposed construction of the bylaw and agreement. Section
23 provided that the railway shall nat be opened until he shall have given his certifi-
cate in writing that the road is in good condition and has been constructed in all
Tespects conformably to the provisions of the bylaw. That is another matter.

“'There will be judgment for plaintifis at prayed with an injunction and a refer-
ence as to damages, in which reference the master is to have regard to the agreement
of Aug. 2, 1893, filed before meant the argument.

**Cost to plaintiffs to issuing of this judgment.
served unti! after report.

[As we go to press it is learned that the above decision has been reversed
by Chief Justices Armour and Street in the High Court at Toronto ]

Further dircctions and costs re-

THE DUTY ON STEEL RAILS FOR ELECTRIC RAILROADS.

Under a ruling of the Customs D:partment at Ottawa, steel rails for use
on steam railroads may be imported into Canada duty free, while on steel
rails for use on electric railroads. a duty of §6.00 per ton is imposed. A
deputation of gentlemen interested in electric railroads in various parts of
the country, waited upon the Premier and members of the Dominion Cabi-
net a few days ago, and urged that the ruling of the Department be changed
and the import duty on rails for electric roads remaved.  Sir John Thompson
in reply to the deputation stated, that while personally he was of the opinion
that the Act provided for the imposition of the duty, he was free to admit
that the clause in the tariff was open to two constructions, and this being
the case, the Government would leave the question to be decded by the
courts.  We have some recullection of a decision having been given agamnst
the Government on this point in one of the inferior courts tome months ago.
There1s reason therefore for the hope that the ultimate decision will be
favorable to doing away with the present anomalous interpretation of the
tariff by the Cusioms Depantment.  7TAe Canadian Manufccturer urges
the Government, instead of removing theduty from rails for street rilroads,
to impasc it upon mils af all kinds. with the object of developing the manu-
facture of steel rails in Canada,  Our contemporarty, in pointing to the advan-
tages which would accrue to the covntry from a steel rail manufactory,
overlooks entirely the fact that in order lorguild up one such manufactory,
& burden must be imposed upon electne ruiroad development and indirectly
upon manufacturers of clectnic railway appliances We contend that the
growth of electric raroads will do more for the development of Canada than
a manufactory of steel rasls, and the goverament in dealing with the matter,
should legislate in the interests of the many rather than the few,

The City Council of London Ont., have finally decided not to submit the
question of changing the street railway system from horses to electricity to
ch clectors at the coming clections as was talked of some tme ago.

The American Street Railway Associstion has under consideration an
wnvitation extended by the Canadian delegates to the recent convention at
Mulwaukee, Wis., to hold its convention in 1895 in the City of Montreal.

The Cuty F.ngmecr of Halifax has recommended the Council 1o acceptthe
plans and speaifications submatted by the Halifax Street Railway and Motor
Co. for operating by the trolley system the street milway of that city. A
charter empowenng the company to use electricity was granted by the
Legistature 1wo years ago, but owing to internal dissensions in the manage-
ment of the company. the change was not camed out,

THE PHILOSPHY, APPLICATION, CONSTRUCTION AND
IMPROVEMENT OF THE STEAM ENGINE. *
iy }. C. Gougn,

1 have much pleasure to-night in reading to you the first of a series of
papers on the philosophy, application, construction and improvement of
the steam engine, which, arranged in my simple way, may be of some
moment to you in the pursuit ol your dalily avocition as clectrical en-
gincers. It 1sa question that interests us all, and one that cannot be too
often repeated and studied with interest.

The philusaphy of the steam engme presents an interesting study, as well
as that of the successive changes in its mechamisni,  In the operation of the
steam engine, we find many of the important principles which constitute the
physical sciences.  The steam engine 1s an ingenous, but not yet a
petfect machine for transfurming  the heat-energy obtained by the chemical
combrmation of a combusuble with the suppoter of combnstion into me-
chanical energy. But the original source uf allth is energy 1s found far
back of its first n{);mmncc in the steam engine, It had its origin at the be-
ginning, when all nature came into existence.  After the solar system had
been formed frum the vapory chaos of creation, the glowing mass which is
now called the sun was the depository of a vast store of heat energy, which
was thence radiated into space with unmicasured sntensity.

‘The heat encipy received {tom the sun, during the past life of the globe,
uoon the earth’s surface, was partly expended in the production of great
forests, and the storage, in the trunks, branches and leaves of the trees of
which they were composed, of an immense quantity of carbon, which must
havr previc: -ty existed in the atmosphere, combined with oxygen, as car-
bonic acid. The great geological changes which buricd these forests under
syperincumbent strata of rock and earth resulted in the formation of coal:
beds, and the storuge during many succeeding ages, of a vast amount of
carbon, of which the affinity for oxygen remained unsatsfied umtit finally
uncavered by the hand of man, Thus we owe to the heat and light of the
sun, the incalculable store of potential energy upon which we depend so
much for life and all its necessaries and comforts.

This coal thrown upon the grate in a steam boiler, takes fire, and, uniting
again with the oxygen, sets free the heat in precisely the same quantity that
it was received from the sun andcxappropriami during the growth of the tice.
The actual cncrg% thus ret lered available 1s transferred, by conduction
and radiation, to the water in the steam boiler, is converted into steam, and
its mechanical effect is seer: in the expansion of the hquid into vapor agair.st
the superincumbent pressure, Transferred from the bwiler to the engine,
the steam is there permitied o expand in doing work, and the heat energy
with which 1t is charged becomes partly converted into mechanical energy,
and 15 applied to useful work in the electrical power house or in driving
locomotives or steamboats. Thus we may trace the store of energy received
from the sun until 1t is finially set at work (thanks to science for the light
thrown on this dark subject).

The transformation which takes place in the furnace is a chemical change;
and we might still go furtner and observe how, in each case, it ts again us-
ually retransformed and again set feee as heat energy; the trausfer of heat
to the water and the subsequent phenomena accompanying its pastage
through the engine, are physical changes, scme of which require very
nenute mathematical operations.  Therefore we will be content with revieiv-
ing the diflersnt points of interest attached to the phenomena of physical
science as we encounter them from time to time in these papers, in a simple
and practical sense.

As has been already stated, the steam engine isa machine which is es-
pecially designed to transform energy, originally dormant or potential, into
active and usefully availabie kinetic energy. \When, mitlions of years ago,
in that early period referred to in this paper and which geologists call the car-
boniferous, the kinetic energy of the sun's rays. and of the glowing intenos
of the earth, was expended 10 the decon.position of the vast volumes of car-
bonic acid, with which air was then charged, and in the production of im-
mense forests which then covered the earth with their almost inconceivably
luxuriant vegetation, there. was stored up for our benefit, then uncreated, an
inconceivably great treasure of potential energy, which we are now utilizing
to an extent. This potential energy becomes kinetic and available wherever
and whenever the powerful chemical affinity ot oxygen for <arbon is per-
mitted to come ini~ play and the fossil fuel stored in our coal-beds or the
wood of the existing forests is, by the familiar process of combustion, per
mitted to return to the state of combination with oxygen in which it existed
in the carly geological periods.

The phllosoph% ot the steam engine, therefore, traces the changes which
occur from this first step, by which in the fumace of a steam boiler, this
potential energy. which exists in the tendency of carbon and oxygen to com-
bine to form carbenic acid is taken advantage of, and the utilizable kinetic
energy of heat is produced in equivalent amount to the final application of
mechanical energy to machinery of transmission, through which it is usefully
applied to driving machinery of all kinds,

The kinetic heat energy developed in the furnace of the steam boiler s
partly transmitted through the plotes which enclose the steam and water
within the boiler, there to evaporate water, and to assume that form of energy
which *xists in steam confined under pressure, and is partly carried away
into the atmosphere in the discharged gascous products of combustior,
serving, however, a useful purpose cn its way, by producing the draught
needed to keep up combusiion.

The steam with its store of heat energy passes through winding pipes
and passages to the steam cylinder of the engine. lnsing more or less heat
on the way, and there expands, dreing the piston before it and losing heat
by thetransformation of that energy while doing mechanical work of equiva-
lent amount.  But this steam cylinder is made of metal, a material which is
one of the best conductors of heat, and therefore one of the very worst
possible substances with which to enclose anything so subtle and difficult of
control as the heat rcnnding a condensible vapor like steam. The process
of condensation and reevaporation, which is the great enemy of economical
working, thus has full play, and is only partly checked by the heat from the
steam jacket, if there be any, which, penetrating the cylirder, assists in keep-
ing up the temperature of the internal surface and checking the first step,
condensation, which is an essential preliminary %o the final wasteby reevap-
oration. The piston is also of metal, affording a most excellent exit for the
heat escaping to the exhanst side.

Finally, all unutilized heat rejected from the steam cylinder is carried away
from the machine, cither by the water of condensation, or in the non-
condensing engine, by the atmosphere into which it is discharged. Review-
ing the operations which go on in this machine during the process of trans-
formation of encrry which has been outlined, and studying it more in detail,
we may deduce the principles which given its design and construction, guide
us in 1its management and determine its efficiency.

My next puper will be mare in detail, coupled with calenlations by way
of illustration, etc.

* Pxper read before the Moatreal Electric Clab,
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Canadian
General
'Electric
Company

LIMITED.

HEAD OFFIGE:

656 to 71 Front Street
West.

TORONTO, ONT.

CAPITAL,
$1,500,000.

FACTORIES:
Peterborough, Ont.

Branch Offices and
Warsrooms :

124 Hollis Street,
HALIFAN, -

t8o2 Notre Iune St.,
MONTREAL, - QUE.

350 Main Street,
WINNIPEG, -  MAN.
Granville Street,
VANCOUVER, . B.C
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Thomson-Houston Street Railway Generators and Motors
(Same as built by us for Niagara Falls Park & River Rallway.)

Thomson-Houston Systems of Alternating Current Apparatus
for Incandescent Lighting.

Edison-Systems of Low-Tension Direct Current Apparatus
for Incandescent Lighting.

Electric Arc Lighting Apparatus. Electric Mining Apparatus.

Apparatus for Long Distance Transmission of Power.

WE MANUFACTURE N CANADA EVERY DESCRIPTION OF ELECTRICAL MACHINERY AND ELECTRICAL SUPPLIES.

X X X

X X X X X

x

X X X

INSULATED
WIRES

FOR ELECTRICAL USES

Our wire factory is_one of the best
equipped on the continent.

We manufacture every description
of insulated wires and cables, and our
large production enables us to offer
special values.

We desire at this season to call
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

Office and Annruaciator Wires,

Flexible Incandescent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation resistance, best
quahty of rubber, and gives the most
general satisfaction to users.

TRANSFORMERS

To no other class of apparatus can
the axiom that “ihe best is the cheap-
est” be more truly applied than to
electrical machinery and appliances.
To transformers does this especially
apply. It will pay you to buy the best
in the market, and we now offer you the
very best at such a reduced price that
the essentials of quality and efficiency
are combined with extremely low
prices, which is rendered possible only
by the introdurtion of improved labor-
saving machmnery, added to a large
increase in our output.

The Transformer we offer is the im-
proved type F. Thomson-Houston de-
sign, ceiebrated for its high efficiency
and perfect regulation.

The following points in a Trans-
former are all essential: (1) Perfect
safety ; (2) high cfficiency ; (3) good
regulation ; (4) small core loss; (5)
convenience 1n installation.

These are attained in the New Type
F. Oil Insulated Transformers {which
we are now manufacturing at our works
at Psterborough, Ont.), in a greater
degree than any other upon the market.

Writo to nearest offica for prices
and discorints,

l

INGANDESGENT
LAMPS

We have, during the past two months
made such changes and improvements
in onr methods of manufacture, and in
the general appearance of our lamps,
that we offer you, with confidence,
lamp that we are assured is now su-
petior to any other in the market.

We have adopted an entirely new
method of treating and handhing our
carbons, and have so improved our
methods of inspecting and testing
throughout cach department and pro-
cess that all inherent dcfects are
climinated before the lamps are passed
for shipment,

Price list and discounts furaished
an application.

OUR LAMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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THE ART OF SUCCESSFUL ADVERTISING.
Hy Ernest H. Hrisricus,

Adverusing has becume generally recognized as a necessary and unpor-
tant adjunct Lo every business, trade, profession and mercantile or commer-
cal entetprse. 1 hie cobibles udvertises lus handiwork on the window-ledge;
the grocer pats his best stock of vegetables on the sidewalk , the clothier,
the dry-goods min and the furiture dealer fif) the pages of the newspapers;
the actor seeks to atirict the attention of the public tn flaming posters, and
the manufacturer advertises s spectalties in the trwde papers and maga-
nines.  lhe tume worn axiom that good gtoods do not need advertising 1s
now relegated into the deepest recesses of the business man s vault contain
ing memones of the past, and 1s brought out only to seive as a dampencr
upon i 1wo persmenng advertusing sohator.  ta this age of keen compets-
tion, 1t 1 not hikely that any man will have nt rurch.ucr for us goods sinply
because they  hase the charactenisise of excellence.  He must promulgate
thair distinctive advantages or their superiority,

1o do this successfully, he must advertise, T here are us many ways of
adverusing ns there are roads leading to Rome, and the question 1s how to
find the 1ght one.

To the water it seems that the first point to be consudered is, how much
muncy will the capital of the busit.ess to be advertised peramit to be used for
this parpose ? ‘This point, once disposed of, will immediately suggest
another one, —how may this sum he expended to the best advantage, or,
how can the business be advertised most effectually with this stpulated
sum

‘The thorough study of these peinte s of the uimost importance.  There
mtist be method pursued in the manner of adveruising, if 1t 15 1o be profit.
able else there will be absolute salurs  One who decides to embutk t any
enterprise myanably makes ot his first business to find out how much it
will cost lum to make a start.  Fhe same punciple applies to advestising.
1t is « business i atsself, the manangement of winch requires the greatest
care and attention,

Soe people say that they give the papers an advertisement occastonally
just to geton the good side of them ; others, that they give some man
from the papers an advertisement, because he s a ' jolly, good fellow.” In
fact, one gentteman rematked to the whiter some tme ago that ' thereas a
good deal of sentunent connected with advertistng ! © Now there 1s much
truth in what this ‘gentleman saud, and more s the pity. 1t s this kind of
adverising which s dangerous, inastiuch as it reflects upon advertising as
a legiumate business, becuse it deterionites to a form of bnbery, and it dis.
heurtens as well as disgusts both the reputable publisher and the honest
advertiser.

Having decided how much maoney may be slprnt in advertising, the next
question 13, how and whese is 1t to be done? To settle this queston is very
ditficult, for the reason that the mediums for advertising ate legion, Many
old advertisers beheve that advertising by circular letter affords the surest
and best way to reach a customer.  They argue that if they send out a
stamped envelope with a type.written page or two of matter inside, the
recipient will surely read these pages.  Then there are others, who are not
patticular shout having the matter even type-written ; they are satisfied to
net ur an clegant advertisement, have a printer strike oft as many copies as
they have customers on their books, and then they send these circulars to
ther custotners.  Again, there ate those who now and again get up a
catalogue, v which arc set forth descniptions in general and in detail of
everytlung they sell, and they send these catalogues wherever they hope to
catch a probable purchaser.  Then there are firms who rely entirely upon

their agents and representatives to advertise their goods by word of mouth.
Most udvertisers, however, consider all these methods auxiliary ; they help
a little, but they do not do much good alone. 1t may be safely nsserted
that newspapers, magazines, and trade papers, are now recognized as the
standittd advertising mediums,

The object of advertising is to make certamn statements known to the
public at large.  Hence the mote people see the udvertisement the more
thoroughly does it fulfitits nussion.  Of course thes opinion may be ques-
tivned by the advertiser of spacialtics, who desires to reach a certain class of
people only, but th's statement is meant o aprly to advertiung in general,
though it would require merely a shght modification to apply to 2l cases.
Nevertheless, one fact, borne out by the most successful advertisers in
America and in Europe, is that what is broadly understood by newspaper
adventising is the best and cheapest advertising that can be had.  The term
** newspaper ' includes of conrse periodicals of every class.

1n choosing a Eublimlion some people have very peculiar ideas; if they
see a paper with n lurge number of advertising pages, they take it for
granted that an advertisement in such 2 paper means money thrown away,
because the advertisement will be crowded out of sight.  ‘This 1s a mistake,
The best papers, as a rule, have the largest amount of advertising ; hence
they must be the best advertising iediams.  “The best pupers are apt 1o be
the most widely read, so that advertisements in them must of necessity be-
come widely circulated. which is tle great object of advertising,  ‘T'o” this
reasoning it may be replied that it dees not follow, that because an adver-
tisement is circulated ainong ten thousand people, ten thonsand people will
read it.  Certunly not, but an advertiseasent circulated among ten thousand
people stands a better chance of being read ten thousand times than an
adverisement circulated among only five thousand people, Apan from
this deduction of simple logic it must not be forgotten that ndvertisements
are read with as much interest as any other portion of a newspper. ‘This
may not always have been so, but it 1s nevertheless truc to-diy. 1t may be
that the busy man will carclessly r:tss over the advertising columns of the
daily newspaper, but the housewife will read them twice and thus make up
for his neglect.  But take the popular magazines of to day, the adtertising
pages of which are truly remarkable, not alone 1n their appearance, but
also as regards their contents  Does any one dare to assert that an adver-
tisement placed anywhere 1n these pages 1s a lost investment? The adver-
tising pages of these periodicals represent from month to month the most
stuking reflection of the commercial, the industrial, and the financial, as
well as the intellactual, progress of this country, and the intelligent readers
of these publications are just as much intetested in the perusal of the auver-
tising pages as-of the essays, stories and other features.

A business man, having decided to advertise, and having set aparta cer-
taun sum for this purpose, should go to that publication which is read by
the largest number of people interested in his business, which most probably
will be that publication which has the most advertiscments and pays the
most attention to the manner ¢f setting up and arranging the advertising

es.
Pifhc advertising rates in the best publications are very low. Many
people, and even some advertisers of expericnce, will doubt this statement,
but that does rot detract from its correctness, The wrouble is we expect
too much from sin advertisement. It must not be supposed that a single
advertisement, for which perhiaps $50 has been paid, is going to fill a store
with customers for a year to come, thus bringing a profit on the investment
of probably ten hundred per cent.  Most peopl~ are satisfied, if they make
one hundred per cent. on their invested capitul, and everybody should
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commend them for their modesty.  Why, then, shovld a larger profit be ex-
pected from an advertisement than from any other thvestment ?

Advertising once commenced, must twe kept up, and 1f conducted with the
same thoughtfulness, the same care, and the same business methods exer
cised In any other enterprise, an advertisement will always prove a profitable
investment.

There is one other feature connected with the business of advertising,
which, although the writer has 3o far not made mention of it. 18 nevertheless

of no less importance than the others.  This isthe manner of composing an’

advertisement. 1t 1s impossible to form any set of standard rules as a guide
for the composition of adverisements, except in so far us that they should
in all cases be so worded that they will at once attract attention and be read.
‘To be brief, conaise, clear, and to the point in waiting an advertiscient Is
undoubtedly commendable, and a plain statement s always more liable to
carry weight with the reader than a long stning of ambiguous phrises. which
have no defined meaning when analyzed,— Engincering Magasine.

SPARKS.

The capital stock of the Vankleek Hill, Oat.,~ Electric Light Co., has
been increased frum $3,000 to $10,000.

Steps are being taken to establish telephonic communication between
Denmark and Sweden, under the Sound.

Mr. A. J. Corriveau. of Montrea), has registered lus business under the
name of the Canadian Electiic Manufacturing and Supply Co.

At the recent annudl meeting of the Brantford Electric and Power Co.

Mr William  Beuen, the president, was re-elected, us were also the other.

directors of the company.

‘The new electric mail cars recently put in operation at Ottawa, havegiven

very satisfactory results, having reduced by 75 per cent. the tine necessary
for the delivery of the mais.

Messrs, Robin & Sadler have received from the Eastern Townships Agn-
cultural Association, a silver medal, for their display of leather belting
at the Shecbrooke Exhibition, in Septentber last,

The Bell Telcphone Co. gives notice of its intention to apply to Pathia
ment at its next session for an Act to increase the hotrowing powers of the
company to the imit authorized by the ** The Companys’ Act.”

A limiledl]oim stock company 18 betng formed at New Hamburg Ont.,
composed of leading ctizens of that town, with a capital of gso.000, t0
wanuficture a new tir motor and  an clectnie dynamo.  The company ex
pect to commence operations early in the new year,

Messrs. Doty liros. & Co.. of ‘Toronto, recently removed from the hull of
the steamer **Sathe,” at Oakwille, Ont., witat 13 beneved 10 be the oldest
manne engine 1 Canada.  The engine was built at Birkenhead, England,
In the year 1804, and pacts of it have been in use constantly up to the pre-
Sent tune.

A correspondent fo the KokeTricar Nkws an London, Oat., advises en-
‘.zlmws. tnstead of purchasing an indicator, to study Hemmenway s or

’ruy’s lndicator Practice  He expresses the upninion that it woukl be better
for them 10 possess themsclves of the theoty of the indicator, than to have
an indicator without the knowledge which should precede its use,

It is said to be the intention of the Montreal Steet Ralway Co,, to have
all ivs cars vestibuted, thus affording shielter (o the motormen and conductors.
In a climate so severe as that of Canadain winter, the comfort of stireet
rilwny employees as well as the safety and comfort of passengers, demand
that this protection should be aflorded. We observe that sn some of the
Amencan Slates laws have been passed making st computsory ot sireet
railway companies to place vesubules upon therr cars,

Muesars. F, Nicholls, general manager of the Canadian Generad Fleetne Co,.
and Mr. H. P, Dwight, gencnil manager ol the Great North-Western lele-
graph Co,, hiave iately returned trom a visit to Batish Columtza. A Van-
couver dispatch intimates that their visit had something to do with the pur-
chase by the aity of Vancouver of the Victona and Westnunster I ramway,
the Vancouver City ‘Tramway, and the Westnunster City Trinway,
as well as the entrance into Batish Columbit of the Great North-Wes-
tesn Telegraph Co., ns a competitor of the Canadua Pacific Telegraph Co,

At a recent mecting of the City  Council of Ottawa, Ont., the following
resolution was adopted t—* That'in view of the necessity of the city provid
ing its own clectnic hghting plant for street lighting and other purposes, the
ity clerk be instructed to wiite the Ottawa Electric Light company and ask
on what termis they would be willing to sell thewr plant, giving the details of
the cost of the machinery on hand und the witter power privileges they
possess in approximate horse powes with a2 view of opening negountions
for the purchase of the same, and that the company be asked to return an
answer before the tsth December,™

THE HAWORTH BELTING CO.

_ - MANUFACTURERS

OFFICE AND FACTORY: 9 AND 11 JORDAN STREET,

TORONTO

The Imported

English Liquid Vegetable “Anti-Scale”

<. ISTHE ....

BEST BOILER COMPOUND rx LOCOMOTIVE, MARINE and STATIONARY BOILERS.

Efficient in its working without injury to the boiler plates and tubes.

TOTALLY PREVENTS SCALE ... REMOVES INCRUSTATION, CORROSION AND PITTING ... PRESERVES THE PLATES AND TUBES
PREVENTS LEAKAGE OF BED TAPS, WATER GAUGES, ETC.

Thiz compound is purely vegetable, proves reliable, and worthy of use by all engineers,
Used in Great Britaitn and the Colonies,

TESTIMONIALS REFERRING TO ITS EXCELLENCE, AND EVERY INFORMATION CHEERFULLY GIVEN ON APPLICATION TO

S. PPUGE

(Agent for John C. Taylor & Co., Ltd., Manufacturers, Bristol, England)

436 Richmond Street . :

LONDON, ONT.
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‘The Rellance Electne Manufactuning Co., of Waterlord, Ont., are seek-
Ing to obtain from the City Council of Toronto, permission to string wires
and erect poles for the supply of electeic light and power in the extreme
western section of the city. Txhcy propose to use the old Parkdale water
wotks pumping house as a power station, if it can be obtained for this
purpose.

A halliinch three arcuit metallic sub-marine cable of the best (‘unlity.
upwards of 3,000 feet in length, was recently laid under the Fraser Kiver by
the Burmard Inlet ‘Telephione Co.  The laying of the cable occnpied about
three hours, and was -Jone under the supervision of Mr. H. W, Kent,
Manager of the Company, and Mr. George (. Hoidge, the manager of the
local system,  The first inessage over the ntw line was sent by the presi.
dent of the company, Mr, ], C. Armstrong.

The steam and electric power plant of the New Westminster and Vun-
couver Electric Tramway Company, as well as the cars with which their
line Is equipped, amounting in value to nearly a quarter of a million dollars,
are housed in one large wooden building, Mr. k. E. Handy, on assuming
the superintendency of the line, was forcibly impressed with the danger to
which this valuable property was ex rom fire, and immediately set to
work to devise ways and means r its protection.  For this purpose he or.
ganized the employees into a volunteer fire company, and p'aced in position
a steam whistle, to the sound of which they were to respond, ‘The men
were drilled at regular intervals, and so efficiently, thatat a recentinspection
of the works by represeatatives of the City Council, only ten seconds
clapsed between the sounding of the whistle and the turning on of a stream
of water froms the hose.

SHAFTING
HANGERS

BRANTFORD,
CANADA

(

SAVING OOUPLINGS. STEEL OR IRON,
PERFEOTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELEOTRIO WORK. OUR SPECIAL
FAOCILITIOS SKCURE YOU LOW PRICES
AND PROMPT SHIPMENT.

WATEROUS

SPARKS.

It is reportedd that a strong company has been
organized w build an electric car line from Rat
Portage to RKeewatin.

The marmned employees of the London Street
Railway Compan£ were cach pres~ated witha
Chnistinas t:rkey by the company.

$70.000 of stock of the Hamilton, Grimsby and
Beamswille Electric Railway Co. has been sub-
scribed, and §10.000 paid up. Only half the
authonzed capital stock of $200,000 will at pres-
ent be issued.

The l.ondon \West Electric Railway has been
operated without much difficulty during the
recent severe storms, but great difficulty has
been experienced in giving a good service with
horses in the city.,

As a result of & recent conference between the
managers of the Toronto Street Railway and the
‘Toronto City and Suburban Electne Railway, the
‘Toronto company agreed to put clectric cars as
soon as postble on Bathurst street to connect
with the subutban line,

Themanufacturers of the Novak incandescent
lamp, v the suit biought against them in the
United States courts by the Edison Electric Light
Co.. for infnngement of the Edison patent, admit
the validity of that patent, and set up as thesr sole
defence the claun that the lamp which they man.

of all kinds

...and...

INSTRUMENTS
REPAIRED

ufacture 1s noa-infonging. °1 he decision of the
courts 1n this case will be looked for with very
great intercst 1o view of the contention upon
which the defendants base their case.

‘The following tenders for the supply of an
clectric and stcamn plant have been received by
the City Counail of 1.ondon, Ont. :

Wm.

. Electric Steam
Company. Plant. Plant,
Standard Co........ $43.130 $15.565
Canadian Gen, Co. .. 36,300
Fort Wayne Co...... 42,223
Rehance Co ........ 32.990
Royal to ......... 42,650 _
Western Co ........ $2.274 59 15.5€3 A
Siemens.Halske Co . 636,40 complete. .,
Robh Armstrong Co. 14.700 v
:; I.co\n.ml & Sons.. 15.565 d
nghs & Son, . . 17,000
Haboock & Wilcox. .. x¢7>.979 $ \“L‘-J’_J
T, A, Giamt & Co. ... 8.550 5.

The Canadian General Electric Co. offer the
preseat ety plant at the rnec of $32,670. A
meettng of the City Counaill has been called to
consider the tenders,

 {
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Kennedy & Sons

ey Hydraulic and Mechaniéal
; Engineers.
Sole Manufacturers in Canada of

The *“New American” Turbine

{0tk vertical and }ton_:on!all
which is the very best kind of
Water Wheel for driving electric
machinery by water power,

Special attention given to the
amrangement and production of
Superior Gears, Shafting. &c., for
Electric Stations,

°  SOLE AGENTS FOR
Fruen's
Water Wheel
Govornor

. ,“ ’

TURNED IN ANY LENGTHS UP TO 28 FEET.
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Contracting Electrical Engineers
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AHEARN & SOPER

OTTA WA, OINT.

CANADIAN REPRESENTATIVES OF THE

Westinghouse Electric & Mg, Co

| 'Y MOTOR

Railway Managers who have had practical experience with our Motors and Generators pro-
nounce them the Best in the Market. ‘They embody all the requirements demanded by
electric railway practice.

Ejieiencg, Durabi/ig‘g, Easle Operation,

Least Cost of Repairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

NOTIGE The Westinghouse Alternator is the only Alternator

» of its type in which the Armature Coils are removable
and may be kept in stock. Coils are lathe wound, thereby securing
the highest insulation. ~ All armatures are iron clad.

>

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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TRADE NOTES.

The Canaduan Pacaibie Nasigation Co , Lad | of Victonin, B C L last sprning
gave o tnaYorder 10 Me S Joge, Canadian agent, London Unt
radlons ot Anu Seale L hey are so pleased with ats use, that they have
now ordered 330 gatlons.

fur 20

© Business iy rapudhy unproving with vs. Ro say the L enbenby injevion
Lo, of Detron, Mich,  Ihey add that their November sales are nearly
dfouble their Octabes husiness, and that they are agmn runming their factory
on (il tme and with g full force.

1he Robl | agancenng Co., of Amberst. Nova Scotia, huve been award-
of & owontrict for two 250 . po cross-compound high speedd engines for
street mubwan and bght for the Awherstburg & Sandwich Street Ralway
to, wnd tao addtional Monarch bLoders of 200 h p. each, for the
Cavadian General Elecinie Cos new electne station at london  “These
boilers will complete i battets of five Monarch baoilers, making 1,000
h p.oanall

Messes Dathng Bros . of Mantreal, hase tursashed the Hamlton Electrie
fight and Puwer Company wath coc of ther 18" Lransantters 1o drnve @
farge generunr abo two g7 Fransnutters to the Ontarto Government for
Central I'ricon. Toutonto. te drme two Renance dynamos.  They have hhe
wise disposed of 128 Morse vahe reseating machines since the first of Jann
Ay, 1803 amongst these sales beng the nuboads, cotton mills, electn
stations e, -

Novemirnr has beena busy wmonth with the Waterons Engine Werks
o, Lt Bramfurd o additien to four lairge mansie baters, they base
recewved crders fot four complete circular saw mlls from 3ot 73 B8,
four single et of Saw srons, ten standara choppng anlls, three large under
oue Prescott direct acung steam feed, and three Aliis tand
mills with ther attend ant machinery one pulp wotd outfit, and tmo shingle
mills, onie sencer wachine and a number of export orders.  The company
pave also made anngements with the \W. E. Hill Ca., of Kalamazoa. 16
manufacture ther steun mall spectadities,

mnner m s,

SPARKS.
i he Buosh truaing ships have lately been connected by telephone with
the foval Navy Barracks at Keyham,

A movenient s o foor with the olnect of federatng the various un:ons
of strect ralway employces throughout Canarda,

Lhe Gananogue Electric Laght Co. are about toastall & new 200 . p,
compount engine, manufaciuted by John Inghs & Son, Toronto.

The vdlige councail of Gnaisby, Ont.. hasve refused to grant right of way
tarough the willage to the Hamulton, Gnmsby and Beamswille Elecine
Halwas

A telephonc ine 15 to be constructed by the Bell Telephone Co.. from
ranulle 1o Duddaalle, Que . via St George, Wolton, St. Camiille and
Nouth Hawm,

The new Pactory Act which s up for considerution before the Legislasure
of tucbee juoades that cmployers must have a cettiticate showing that
thew steams bouders and attachmients have undergone propet inspection,

1t stated thata sust for §20.000 has beenasstied In the sisters of the late
W Scobie agamst Messrs, W A Johnwn, Toronto. and Philips
fohnsor, Montteal, of the Hall Llectne € o, and the Canadun General
Plevtte t o The st s sand to selate 10 then deceased brother's interests
i thede compantes

Ihie cazn ngs ol the Totoato Seeet Radway for the mcnth of Novenber
18 agaiat $03.473 1 the Qme month 1 1803, and
s 312:n 18, 1 believe | that the doubling of the ratio of increase this
veat s due to the iecent adoption of transfer tickets  Theie 1 no doudt
whateves that nueder the luose svstem which prevarled prior to the adoption
of ichets x teat deal of free tiding was done,

AN WMEeTe NG T

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MARUFACTUKES AND HAS YOR SALE EVERY LXSCKRIFTION OF

TELEPHONIC st~ ELEGTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Will furish tenders for supplying Warehouses, Put:ic Buildings, Hotels,
and Dwellings with
PRIVATE AND L.OCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL HELLS, ELECTRIC BELLS, PUSH
BUTTONS, ETC. .

Will also furimsh tenders to Cities, Towns and \ |lx.|gcs for Fikr. ALARY
AND POLICE PPATROL SVSTEMS,
Catalogues uill be furnished on application.

SALES DEPARTMENT:

MONIREAL:

Bell Telephnne Butlding
307 Aqueduct Street
TORONTO
Bell Telephone Bulding.

37 Temperance Ntreet.

HAMILION

Telephone  Buslduny
Hughson SKtzect.

OTTAWA
Helt  Telephone Bwlding
Queen Street.

Bell

QUEBEC -

Bell “TI'elephone Building,
St, john and Palace Sticets.
WINNIPEG
Forrest Block, Maun Steeet.

TORONTO

N 1(-

BELT PULLEYS IN ALL

- Special - Pulleys

Split or Solid

< WE MANUEACTURE . .

SIZES

et o

From 3 inch diam. to 135 fect diam.
With iron centres and wood nim.
Guaranteed for any power vequired.

ALSO SOLE MANUFATTURERS

DODGE PATENT WOOD SPLIT PULLEXYS

TORONTO ELECTRIC MOTOR CO.

NANT P ALY REKES

Dynamos » Motors

Abe 1AM 1OR INCANDRSCENT CURRENT
K31 ATRING A SPRCIALTY.

107 Adelaide St. W. - Toromto, Ont.

All sizes always in stock.

WRITE FOR CA’I‘ALOGU‘E

Dodge Wood Split Pulley Co.

Office :

GS King St. West, TORONTO.
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The Canadian 0fce & School Furniture Co.

PRESTON,
‘OIYV.INO

BOILERS

FOR SALE.
Second Hand Beturn Tubular Brickset.

One 80 H. P. Leonar make, nearly
as good as new.
One 70 H. P. Leonard make, in fair
condition.
Two 60 H. P. Goldie & McCulloch
make, in fair condition.
‘The above were replaced by ** Monarch Eco-

nomic ** Boilers, and may be inspected at Lon-
«on, Ont.

. Apply for prices ar;d pa...culars to

Robb Engineering Co.

(LIMITED)

AMHERST, - NOVA SCOTIA.

Ifyouwantto . . . . .

SELL
ANYTHING

to the wholesale and retail hard-
ware merchants and manufac-

Hill Patent Friction Pulleys

=

AND GUT OFF COUPLINGS

turers For Electnic Light Stations and all purposes where intermittent power is required.

—

.~"\$\\

ANYWHERE

in Canada, you can reach them
through the

GANADIAN HARDWARE MERCHANT
J. B. MCLEAN €O, L. Toronto Office : 74 York Street,

10 FroNT ST. E. - TORONTO.

MiLLER Bros. & Toms,

(Successors to Miller Bros. & Mitchell)

AONTREAL, QUE.

ESTABLISHED 1869.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUFACTURERS OF

pevaRT L]

EXLO, E
= b oL
. +

~—
ARMINGTON & Sis’ HiGH SPEED ENGINE FOR ELECTRIC LIGHT PLANT, ETC.

NOTICE.

The Canadian Locomotive & Engine Co., Limited, of Kingston. Ontario, have the exclusive license
for building our Improved Patent High Speed Engine for the Dominion of Canada, and are fer-
nished by us with drawings of our latest improvements.

ProviDENCE. R. 1., Nov. 18th, 1835, {Signed)

ARMINGTON & SIMS,

Locomotive, Marine and Stationary Engines

“GYGLE” CAS ENCINE

THE
HAZLETON
BOILER.

The
Handiest,
Safest, -
and
Most
Bronomical
Boiler.

IMPULSE EVERY REVOLUTION without
a separate pomp. NO SLIDE,

Descriptive Catalogues of the above onapplication,
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G W. HENDERS QN Wanufacturer and Contractor _ F| EGTRIGAL SUPPLIES

. ESTIMATES FURNISHED FOR. ...,

Wiring and Installing Complete Electric Plants
EXPERIMENTAL APPARATUS, .\l()'!)l;:l..\‘; i’;\'lTliR.\‘S.
Il-ill(;'g R\II‘A\(l”l\\lll'::(\\l\ll\’ (L)im\‘l'll ln:::ll:s”l{r:mlm.n. J 44‘ Bleury Street .......

STORAGE BATTERILS, DOCTORS AND DENTISTS ELECTRICAL 1 g N
APPARATUS AND MACHINERY. (CORNER JURORS)

ELECTRIC AND Gas FINTURES, ™
BUCKEYE INCANDESCLNTE LAMPS, M O N I A I
. * L] L] ®

SOMOFF'S FANCY AND MINJIATURE INCANDESCENT Lampes,

LONDON MACHINE TOOL CO.,

LONDON, ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

A. R. WILLYAMS, General Agent, TORONTO, ONT.

It is no longer necessary to import Carbon Poiats.

THE PETERBGR(IUGH CARBON AND PORGELAIN GO.

. can furnish them equal to any ln the world, as they are .
MANUFACTURERS OF

CARBON POINTS for all Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,

and all Kinds of Porcela-n for Electrical and Hardwcare lines.

pBELTING

7 ¥8§é’§%%m THE J. G. MCLAREN BELTING 00 MONTREAL

VULCANIZED FIBRE (0, =msvasrism=n ssrs.
sous muworacross o~ HARD) VULGANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILRINGTON, DJEL. OFFAGE: 14 DEY ST., NEW YORK.

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

GET A RELIABLE BOILER FEEDER dms e BUY THE BEST

< IF YOU DO THIS YOU WILL USE.

““PENBERTHY AUTOMATIG I_NJEBTOR

75’ 000 IN USE.

Penberthy Injector Co. - Detroit, Mich.

Send for circular and price list. Branch Factory at Windsor, Oat.




