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AN ANCIENT TELEPHONE.

IT is a pretty widely-known fact thatas carly as 1667 the
English physicist, Robert Hooke, desctibed the transmission of
sound to a very considerable distance. He says that, by the
help of a tightly-drawn wire, which even might be bent in many
angles, sound might be propagated to a lony distance, and with
a rapidity which, thougﬁ inferior to that of light, was, at any
rate, infinitely superior to that of sound in the open air.  Itis a
most curious fact, and one which 1s not so generally known, that
Jaceb Chuistoph Von Grimmelshausen, a German author of the
seventeenth century, in the first_ chapter of the third book of his
celebrated novel, “Simplicius Simplhicissimus,” mentions an in-
strument whicb, according to his descripuon, n t only coires-
ponds to Robert Haoke's apparatus, but leads to the assumption
of the existence of a contrivance at the time of the Thirty Years’

War very similar to our present telephone.  The passage from

the book re.ds literally as follows : “1 was, as already mention-
ed, so eager to gain honour and renown, that 1 could not sleep
while all this was passing through my bhead. And when | had
such fancies, and lay awake many a night thinking how I miyxht
conttive new finds and stratagems, 1 had very curious notions ;
consequently I bethought myseif of an instrument with which |
could on a calm night hear a trumpet being blown at three hours
distance, and « horse neighing and a dog barking at two hours
and a man talking at one hour’s distance. In the daytime the
instrument was not so useful to me unless it were in a quiet
place, because one would have heard the horses and the cattte
down to the least bird in the air, or frog in the water, all togeth-
er, so that one would not have understnod one in conscquence
of the noisc of the other.  Now, [ know quite well that thee are
people at this very hour who do not believe me ; but, whether
they believe mie ar not, it is the truth. | undcrtake.' by mecans
of an mstrument invented by me, 1o recognisc at night by s
voice a man whodoes not speak louder than his usual custom.
And no one would believe me of those who saw with their own
cyes how | used the aforesaid instrument, and when 1 said to
them, ¢ I hear horsemen galloping, for the horses are shod,’ or ‘1
hear peasants, for the men yo barefooted’ ; then, ‘ there goes a
herd of cattle, for 1 hear sheep bleating, bulls bellowing, and pigs
grunting, and so forth! My own comrades at first took these
speeches for *fibs,” but when they found in reality that I was al-
ways speaking the truth, then they calledat witcheraft taught inc
secretly by the deviVs own mother. [ am of opinion that if |
had taught this science openly 1 should have become very popu-
lar, because it would have proved of great advantage to those
engaged in war, especially in sieges. This is what Grimmel-
shausen says about his ‘far-hearing instrument,’ to which must
be accredited a certain resemblance with the present telephone.”
—Machinery.

QUESTIONS AND ANSWERS,

C. W. C,, Kat Portage, Ont,, writcs : Can you tell me where
the markets for mica are, how it is graded, and for what pur-
poses it is used ?

ANswir.—The principal market for Canadian amber mica
lies with the large electrical manufacturing companies of the
United States. These companies prefer to use the smaller
sheets, and from these, when required, they build up larger
sheets to suit their purpose. The principal users of white mica
are the stove manufacturers. We understand that the quality
in both amber and white, is graded largely according to the size
of the sheet.  \We presume that of course the cleamess, etc.,
would alse have considerable to do with determining the grade.
Refuse ica 1s also made use of by paint manufacturers, who
grind it up for use in their materials.

E. A, Newmarket, Ont., writes: On page 36 of the Calendar
of School of Practical Science for 1893-4, it says; * Candidates
for electrical engincering are required to present in evidence
that they have had one years practical experience with mechani.
cal works as machinist, pattemmaker, ctc.” As there are several
of your readers who would like to know, would you please
answer the following questions through your paper: (1) Will
this year have to be put in before going to School of Practical
Science? (2) Would a year in an eclectric station answer?
(3) Would it do to put the year in four months at a time in the
holidays ?

ANSWER.--In reply to our request for information on the
above points, Professor Galbraith, Piincipal of the School of
Practical Science, writes us as follows . - * T'he year of practical
work required in the case of candidates for the dipioa in the
department of mechanical and clectrical engineening may be

ut in before coming to the school.  Part of the time may also
k;c put in during the vacations, say faur months n each vacation.
1f the whole year has not been put in before the candidite has
passed his final examination (3rd year) his diploma 1s withheld
umtil the time has been completed. A vear in an clectrical
station would be accepted if 1t were employed in mechanical and
electrical work. ‘The object of the provision is to ensure that
holders of the diploma in question have had a certiain amount
of manual workshop training.”

The following answer to a question by * Meter,” Arnprior,
Ont., in the NEWS for March, was accidentally omitted from the
Apnl number : - The fan motor which 15 most extenswvely used
with alternating curtents is not essentially an alternating current
motor. The grinciple of its action is a rotary magnetic field
produced mechaaically. The field mugnet is & cybnder with
pole pieces spaced equally arouwnd wu, projecting radially in-
wards. The arnmature shaft is the axis of the cylinder. There s
a coil round each pole piece and the termunals of these coils are
brought to contact pieces arranged in a circle concentric with
the shaft.  The armature 1s a soft iron  bar revolving inside the
field magnet ning so that the ends of the armature bar clear the
pole pieces. The circuit is made through biushes carried b
the shaft and sliding over the aircle of contacts, by which
means the pole pieces are energized i rotation and a little 1
advance of the instantaneous position of the armature. Both
field magnets and armature are lanunated.  This motor will also
wark on a straight current circmt. Whichever way the current
15 sent through an ordinary straight current series motar it will
always revolve in the same direction. It will therefore also woik
—though from other causes inefficiently—on an alternating cur-
rent, if the field magnets are lLaminated.  This is well known and
the principle has been used for alternating current fan motors.

MOONLIGHT SCHEDULE FOR MAY.

{;:}13: Ligat. Extmguish, ! \l::ur(;f
H.AL | H.M.
t...... P. M. 7.30 AL M. 410 S.40
2 "  7.30 w410 8.30
3 w  7.30 w 410 8.40
4 . w 730 w  J.10 S.40
5.. w 7.40 w410 8.30
6. W 7.40 w  4.00 8.20
7. v 7.40 w400 8.20
8 ..... w  7.40 v 4.00 8.20
9. w  8.40 w  4.00 7.20
1o.. v 10.50 " 4.00 5.1o0
.. w .20 w400 4.50
12. » 150 R
13 . e e e o« 300 ) 310
14 ..... A.M. 100 " 4.00 3.00
15...... v 1.40 "  $.00 2.20
16...... w210 w330 140
17... .. No light. No hght. el
18...... No light. No light.
19. . .. No light. No hght
20 .. .. P. M. 7.50 P M. Q.50 2.0
7 S w  7.50 w  10.20 2.30
22.. w  7.50 w 11.00 310
23.. w  7.30 - 11,30 340
24. w  7.50 v 12,00 .10
25 . “w  7.50 A M. 12,30 5.00
26. »w  8.00 W 1.20 3.20
27.. « 8ov w150 5.30
28...... « 800 w 220 6.20
29..... | « 8.00 w 250 0.50
30...... | w 8.00 w 320 ° 720
3. w 8 0 v 340 7.40
Total, 150.30
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CORRESPONDENCE

HIGH VS. SLOW SPEED ENGINES FOR ELECTRICAL
N N WORK,
ahite g of Laaba TRICAL Npws

D1 ar Sik,  Havng beea an interested teader of the con-
troversy, tegarding the best style of engines for electrical pur-
poses, | object to the sweeping condemnation that Mr. Killey
xives the high speed engmes in your paper. 1 finnly believe
that there s o place for both styles of engine, and that the
speatal place for the high speed engine is furnishing power for
plants sequnng say 100 h poorless  “That they are running to
advantage i larnger plants 1 am quite willing to admit, but
when the power requued s mote than this 1 woald prefer the
slow speed engme  To go back to the high speed argument,
my scisans for prefernng the high speed for small plants are
many, and with your pernmission 1 will enumernate & few of
them.

1st, In the first place the mgh speed can be built in the very
best manner and sold at from 30 to yo  less than the slow
speed of equal power,

2nd, In cost of foundations, - the high speed has the advan-
tage to the extent of fully 100 pev cemt.

$td, As regards the tloor space otcupied  a very important
wem an most plants 1 mglit mstance a private ighting plant
i one of our kugest diy goods stotes in thus city  the power
bemg furnshed by a g valved antomatic engine, a beautiful
machme but totally unfir for the purpose used. The greater
part of the basement of the butlding s taken up with engine,
countershafting and dynamo, and as the room just there is very
valuable, the oss of spice must be quite an item,

ath, The simphicity of the high speed engine is a most impor-
tant featmre.  Ina g valve engme there is a great deal of
mechanisin in connectinn with the vidve mwotion continually
wearmg and requirmy adjustment There 15 10 chass of me-
chamies that have made greater stndes m educanng  themselves
duitng the List 10 yeat3 than the Statonary Emuncers,’ still
it 1s safe to assume that not ten out of 100 engineers in charge
of small plants, say i villages, have an indicator to set hetr
valves with, and anndicator card from some of the 4 valve
cngines after runng a few years 1s sometimes quite a curiosity,
In the high speed engine the valve is as simple as a plain slide
valve, and any ordinary engineer can set the valve in a few
minutes.

s5th, The almost perfect regulation of the high speed engine is
also i very amportant item in an clectric plant.  Most makers of
Ingh speed engmes are willing to guarantee a regulation within
2 between full load and no load ; now 1 do not know a slow
speed that walt do this,

Gih, The economy of the engine. T notice that Mr. Killey
eredits 2 6°x 8 Ingh speed engine, 14.85 2 h. p. with 3.85 Ibs, of
coal per hour per indicated horse power. 1 have seen his report
to the buillders of the engine, 10 which he gives the result of the
test as 3.38. o aither case, high speed men have no cause to
be ashamed of the result in an engine of that size, though 1
quite agree with im in believing that there are many Corhiss
compounds givng better results. 1 have known lugh speed
cngines 1o replace ¢ valved automitic slow speed enpines, with
i preat saving at the coal mle. 1 think myself that with an
overloaded engine the slow speed would prove the more econo
wcal 3 with an underloaded engine the high speed would have
the advantage ; and with a fair load there would not be much
difference.

In conclusion, let me ask the opponents of the hich speed not
to confound the properly built hagh speed engine with the slow
and mednm speed engine of a few years ago, tanata b rate
of spred with hot crank pins and  eccentries, that were so com-
mon with these cugines.  If the engine s built for the speed
with large beanngs and crank-ps, and perfectly balanced
vinves, there 1s nothing to be feared wm that respect.

Yows truly,
“Hi1GH SPEED.”

HIGH VERSUS SLOW SPEED ENGINES FOR ELECTRICAL

WORK.

Editor Errtrnic e Nuws

DEAR SR, T agree with Mo, Kidley's statement that com-
mercial appreciation s the best test of the salue of either class
of ennes but the commeraal public, and even engineers, do
not alwavs appreciate the value of any new thing until ot has
worked its way mto their confidence ; and although progress in
enpincenng has always been w the direction of hagher speeds,
higher <team pressures and more compact fonm, it is sclf-evi-
dent the attainment of these objects must necessanly present
ditficulties to the engineer. In the line of locsmotive and manne
engmes, cruamstances have forved a rapnd development in these
directions, and we find eng s running at hich speeds under
heavy steam pressures and  compact form, and i the case of
manne engines givng the highest cconomy in fuel. But in
stationary engines the conditions are not so imperative, because
1Lis poss ble in many cases 10 use an engine which takes more
room ; engines having been developed which give high cconomy
i fucl but which ate limited by the form of cut off gear to slow
rotative speed, the progress in the direction of higher speed has

necessarily been slower than in the other branches referred to,
and like n‘l mogiess is subject to alteinate action and reaction
but that there has been steady progress in the manufacture an
usc of high speed engines in the United States and England
during the past fifteen years, cannot be questioned. I think Mr
Nilley and wany other expetienced engincers sometimes mistake
the natural demand for Jarger engines to replace smaller ones
for a reaction in fuvor of slow speed. In regard tothe cases cited,
where long stioke engines have been put i, it is evident that in
most of these cases itwasthe result ofademandforincreased power
which enabled the purchaser in sume cises o substitute one Yarge
engine for a number of small ones, of coutse resulting in a4 sav.
ing of fuel. And as very fow, if any large high speed engines have
been built in Canada, and even in the States high speed engines
of latge size are comparatively new, it was most natural that the
best known type of low speed engine would be selected.

tn regard ta the plant referred to at London, 1 happea to kiaw
that no addition was made to the number of long stroke engmes,
hut simply a pair of Wheelock engines were moved from an older
power house to the new one, and onc of the engines was replaced
by a new one. At the same time two Ingh speed compound
engines were added to the plant,

At Windsor, Ontario, two high speed compound engines are
being put in to drive 4 railway and hghting plant, one of which is
at present doing the work formerly done by one of the well-
known mukes of stow specd engine, and 1s giving better regula.
tion and a consulerable saving in fuel, [ understand a change
is being made in Cincinnati, from low speed to high speed
engines for railway work, and tests made at Minnieapohs and St.
Paul show, that a railway plant driven by Tigh speed compound
cugines is more economical than two other plants driven Ly low
speed triple expanston engines. No doubt much evidence could
be given on both sides of the question, but as | cannot spare
time to go into fusther chscussion of the subject at present, I
think 1 cannot do better than ask you, Mr. Editor, to publish for
the informuation of your reiders a tabulated statement made by
that eminent and experienced engineer, Dr. Chis. E. Emory,
giving the cost of producing horse power by various classes of
cngines, both hich and low speed, including the cost of fuel,
attendance, repairs and interest on first cost. This paper simply
shows that the total economy does not depend so much upon
whether the engine is high or low speed, as upon whether it be
cumpound or simple, condensing or nou-condensing, and still
more upon the cost of fucl and other conditions. T'o quote from
the report of Dr. Emory's paper, given by the Electrical World :
“He (Dr. Emory), therefore concludes that to secure the best
results, both clectrical and otherwise, in the cities and towns
along the line of communication already estabhisher  he
cheaper engines of simple construcuion,though not so ecoss -.ai-
cal of fuel, will so reduce the capital upon which interests and
dividends are to be paid, as on the whole to represent not only
better commercial policy, but better engineening.”

Yours truly,
D. W. Ronn.

{The table compiled by Dr. Emory, to which Mr. Rabb refers,
was published in the issues of the ELECTRICAL NEWS for May
and june, 1893, and therefore it has not been thought necessary
to reproduce it here.—Editor NEWS.]

HIGH VERSUS SLOW SPEED ENGINES FOR ELECTRICAL
WORK.
Editor CANADIAN E11CTRICAL Nkws,

DEAR SIR,—A number of your interesting journal having
found its way into my office recently, my attention was attracted
by a discussion therein as to the relative merits of high or low
speed engines for electric light and power work. 1 have not
secn Mr. Robb's letter referred to by Mr. Brown, and do not
know just what he claimed for the high speed type. However,
it does not require a very extended experience in the installation
of light and power plants to convince onc that the choice of an
engine, for the above duty, depends very largely on conditicns
which vary for each case, and the fact that a slow speed engine
is the mare cconomical or shows a slightly hither efficiency
ander the most favorable conditions, does not per se decide
the question in favor of this type.

Careful and most complete tests made recently on a aumber
of engines of both classes, showed, that to produce 500 h. p.
with the slow speed engine and its jack shaft, 356 h. p. was
required. With the high speed type under same conditions,
escept absence of jack shaft, but 542 h. p. was called for ; both
engines were compound condensing.  ‘The slow speed, set ur
ready to run, averaged $30.00 per i p. and the high speed,
$24.50. Both engines were operated under a steady load and
the slow speed enginetook coal at a rate (with the price at $2.00
per ton) that would amount to $21.97 per annum, while the
operation of the lngh speed would cost, on same basis, $21.51

r h. p., thus showing a difference of 53c. per h. p. per annum
in favor of the slow speed type. Jt will be found, however, that
in.the smaller unmts up to, say 300 h.p, the best high speed
compound condensing engines will be used in preference to the
Corhiss type, as the iabor required 1s the same, and the extra
cost of the latter engring, together with the greater room taken
up by 1t, as well as the jack shaft, and the fixtures of the same,
will inore than compensate for the slightly higher efficiency of
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the engine itself.  In the case of a small power plant, having a
totial output of, say, 500 h. p., with the load tonstantly saryimng,
sy, 75 per cent, which 1s often the case, and where the dynamos
or generting units are small, a more incllicient arrangement
could not be welt devised than to put in one 300 b, p. slow speed
engine, long and usually wobbly jack shaft, with a series of
expensive clutches mounted thereon, often fearfully and wonder-
fully made, requiring frequent repairs, and consuming 10 to 20
per cent. in friction.

Let us consider the above case futther, as 1t 15 now and will
be still more comivon in your towns and cities. Sy tive So
K. W, generators are to be operated and the question of engmes
anses ; two 500 h. p. slow speed engines wonld be needed, one
for spare  these would cost, 1eady te run, on above basis, $3,000.
{1t will be impossible to keep etther of them nearly or quite
loaded, and the actual efliciency fiom this cause, as well as the
jack shatt fricton, will in nearly every case be found lowe: than
if two 250 h. p. agh speed engines are installed, costing $1,225,
Nus $612 for eatra engine, and as one ot both of these umts can

¢ operated at something near thewr load at all times and a
difference of $1,165 n first cost is in their favor, it can be casily
seen why the slow speed t1ype s not used in such cases where
the plant has been installed under skilled supervision.

Acloser mspection of the cases in the United States, mentioned
by Mr. Brown, will show, that in alinest every nstance the
adoption of large slow speed engines has been accompanted by
the throving out of small and use of large dynamos as well--
the change simply showing that, owing to ncreased uutrm, the
large utit> can be operated near their capaaty and the best
results obtained in efficiency; also the cost of labor 1s much
reduced with the few large units, as compared with a large num-
Ler of comparauvely small engines and dynamos,

As 4 general rule, it may be sad, that the best practice
obtaining here ts to use high speed compound condensing
engines up to about 300 h. p. each umt, und where units of
300 h. p. or wore can be run under 4 constant average load of
threcquarters to full capacity, the slow speed type 1s demanded.
Hoping the above may serve to show the necessity of looking on
beth sides of a queston like this, and regretting my wability to
use less space m the endeavour to make the matter clear, |
remain,

Yours very truly,
Doxatt M. Buss,
Electrical Engmceer, Brookline, Mass.

RELATIVE ECONOKY OF BLAKE AND KILLEY
PUMPING ENGINE
HastLron. April 23, 1894.
Editor fikcrrical News,

DEAR SIR, In consequence of a paragraph that appeated
in THE News, Mr. Go C. Mooring  has placed a report of the
test with diagrams from Blake pumping engines in the hands of
the Stationary Engincers’ Society of Hamilton,  These | have
catclully gone over, and will assure Mr. Mooring that he is
nustaken or misinfoimed as to the respective marks of the
Hamilton pumpmy engines bwlt here and designed by Mr.
Killey, as contrasted with Blake pumping engine now running
in Toronto. In reference to report of the test now before me,
he states that no such duty as shown by this test can be shown
for Hamilton, Kingston or London pumping cngines. If this
gentleman had taken the troubie to inform himself more fully
on this
has done in THE NEWS,

‘The test of the new Hamilton pumping engines took place m
Feb., 1888. The test was a very exhaustive one as will be seen
from a paper of thatdate in which the whole test is published
and which is now in the writer’s possession., The test was
conducted by Messrs. Worswick and Jones and occupied 14
days. The actual duty of the test of the first engine tested was
114,560,991 ft. pounds per 100 lbs. of coal burned under two 547
x 14’ boilers, no deduction being made for cinders, ashes,
clinkers, steam for feed pump or steam in radiators for heating
engine room.  This dutv was from coal carefully weighed hefore
being used. The duty given by Mr. Mooring as being that of
the Blake engine in Toronto, was not the duty per 100 Ibs. of
coal, but was for 113.5 Ibs. of coal, as the amount of waste,
including cinders, ashes, ctc,, in 100 1bs. of coal was added to
the coal, making it 115.3, or neatly so, instead of 100ibs. By
this method of cilculation, the duty, in the case of the Hamilton
engine, exceeded that of the Blake. This refers to test of the
first ¢f the new pumping engines in Hamilton. The test of the
second engine was conducteq when the first engires were
running. It also had two boilers of the same sizeas the others
inuse. Every precantion was taken as in the first test.  The
duty of this engine was 118,398,800 {i. lbs. per 100 lbs. of coal,
no deduction having been made, asin first test.

1f the duty of this cngine had been calculated as inthe Blake
test, it would have been nearly 4,000,000 fi. Ibs. in excess of the
Blake engine. It is but fair to say, Mr. John Galt, CE,, in his
record of the test does not claim the duty per 100 lbs. of coal
stated by your correspondent, but gives the duty as per 100 1bs.
of conbustible—quite another thing—the correctness of which
I have no doubt of.

This letter is not written in disparagement of the Blake or
any other engine, but simply to supply fiucts with regard to Mr.

ucstion ! am satisfied be would not have written as he *

Killey's engine here. I way add that these pumping engimes
lanve run mght and day smee thewr erection, Keepag up thew
record of a very igh duty wathout break-down or stoppage,
and now after nely sixoyears mouse are i petfect otdes,
topuyg you will excuse this rather lang explanaton,
Yours respectfully,
Ronkrr Mackir,

THE EVOLUTI_ON OF THE ST[:IAM BOILER.

Uy ] 1 Kuaky, tasinron, Oar.
Fhis cummunication s the tesalt of obiservations made by the writer dunng
his cuginecnng career,

When quite a young man servng my tine i a Laverpool
ironworks, 1 had mwmy opportumtiey of seeiny the vanious classes
of steam boilers then w wse, From that time 1o the presem,
hoving o natutal indination for the practice and study of
mechanics, 1 hwe retained most of the mformation gleaned
then and up to the present time. Soon after gomy to my trade
I had occasion to go on board of the steamer © Mars,” belonging
tathe Liverpool and Dublin Steim Packet Company, Steam was
up. 1 asked the engineer i charge what steamn pressure he
carried.  He went to the front of the boiler on which was fined a
bent iton tube in the shape of a V. From the open end of the
tube there projected i stick of wood about 8 mches high,  He
measted it and sard 34 1bs, there, and 3 1. to the syuare meh,
1 asked him if that was all the pressure he carried when on tull
steam, e said, *“yes, I cannot carry any more, of 1 did the
mercury would blow out of the tube,” this was hus steam guage,
there bring, so far as I know, no gaay,e at that time such as we
have now.

1t was years after that before 1 was made acquainted with a
dock-faced guage. The stick the emuneer measuged was rest-
ing on 4 column of mercury mside the bent tube that rased wnd
lowered it s the pressure of the steam increased or dunmished
in the boilers. At this tune steamers belonging to the British
Government ran the mals between Liverpool and Dublin, ]
recolledt them well, as they were the crack boats of the day, and
were named the “ Urgent,” the * Medma ” and the ** Medusi,”
They were commanded by heutenants in the Royal Navy, and
had the repatation of going out and making their passages ia all
weathers. A circumstance in this connection that may amuse
your readers, was narrated in the Liverpool papers of that time.
One night the Urgent was at the ol({ George's Dock landing
stage taking on the mails and passengers for Dublin, It was
blowing 2 hurricane at the time.  Licutenant Williams in com-
mand wis on the bridge. “The captam of the landing stage asked
bim if he intended to go out.  He said, * yes, it is for H—or
Dublin this night.”  An old quaker and his wife were going up
the gangway at the time and heard the remark.and wrning bacL
said, “thee can go then if thou will 1, I will not accompany
thee,” The stemner, however, made the passage safely, “The
steam pressure carried on these boats did not excecd 10 Ibs. to
the inch.

At the time I speak of a British Government steamer named
the * Rhadamanthus,” was petting her engines and haders placed
onboard.  She was a paddle bout, there bewg no screw steam-
ers in the service then. ‘The pressure in the boilers with full
power was 10lbs. to the inch. There were no boilers at that
tume such as are built for steamers now. The shells of the boilers
were great rectangular boxes with fuinaces placed in square flues
that traversed the boiler three or four times, and thence to the
uptake and chimmey. The first eight Cunard trans-Atlantic
steamers Lad boilers of this kind.  All were paddle boats.  They
made an average of 8§ miles per hour on their tnp. Al had side
lever engines.  They carried from 15 to 20 Ibs. of steam ; steam
being made from salt water. It was not practicable to construct
them in the same manner as at present, as large spaces had to
be allowed around the furnaces to receive the salt deposited in
them, surface scum pipes not being then in use —only the bottom
blow-off. Neither werce there surlace condensers.

The locomotive multitubular boilers were in the same form or
ncarly so as when we have them now. There were no multi-
tubular boilers on steamboats until the surface condenser came
into use, vet for a lang time after the adoption of these conden-
sers, and with an improved form of boilers, the pressure was not
increased to more than 23 Ibs. until after the adoption of com-
pound engines. ‘The large saw and other mull engines in Liver-

ool ran with not more than 10 to 15 Ibs, of steam. They were
all walking beam engines of ponderous desigu, and did nat have
a piston speed of more than from 180 to 200 feet per minute,
same as the steamers.

To feed the bailers with water, a pipe stond up above the
shell some 20fect.  On the top of this pipe was a smatl astern
in which was placed a valve operated by a stone float i the
boiler balanced outside. As the water went down this float
opened the valve, and so kept the water at a level i the boiler,
the hicad of waterin pipe being sufficient to overcowe thesteam
pressute.  Of course these enyines were all condensing.  Wath
10 Ibs. boiler pressure, an average pressurce of 20 Ibs. was re-
ceived on the engine pistons.  The fuel consumed was from 6to
8 Ibs. per h. p. per hour.

Returning 1o steam baiiers, there were two classes used for
stationary work in cities at that time.  The maost gencrally used
for high pressure engines then coming into use were plain cylin-
drical egg-ended ones. They were cheaply constructed and
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could be easily cleaned owt.  They were fired under the bottom
and had a wheel draft all around the sides. They were not
economical of fuel, as lhc(' did not evaporate more than § lbs. of
winter per (b, of good coal. .

The other boiler in use was called the Lancashire, and was
generally from 26 to 30 ft. long, with two intemal furnaces of
circular form.  Modifications of these boilers are still in general
use m the English manufactanng distncts, 1t 15 claimed for
them that 'heir cronomy of fuel 1s equal to the multitubular
boiler in common use now A number of these boilers unported
from England within the last few years are in use n Canada.
Frequent thsastrous explosions of these boilers took place, and
were lovked upon asmysterious, until Mr. William Fairbaim de-
monstrated that their strength was inversely as the length and
diameter of their furmaces.  This brought about an wnproved
form of furnace with strengthemng nings.  Since their mtrodue.
ton and the general adoption of steam boiler inspection, ex-
rostons have become very rare.  In my younger days, Charles
Vye Wilhiams, a consulting cogineer in the employ of the City
of Dublin Steam Packet Company, was engaged in- experiment-
ing o7 steam boilers, with a view to their greater efficiency and
the prevention of smoke. 1 had an opportunty of seeing one of
s boilers tested in the yard of the City of Dublin Company,
Liverpool, under M. Williams' superintendence.  Although lis
furnace was shown to prevent smoke to a great extent, it did not
come into general use,is it wasnot shown that it was more econ-
omical than those in use. | may however state, that Mr. Walliams
constructed a fire box boiler of the locomotive type, the tubes ot
which were 8 fi. lonyg, divided into eight water-tight divisions,
the first division bemy 6 inches from the fire-box tube plate.
The result of this expeniment showed that the drebox made more
steam than the balance of the bailer,and the first 6 inches of the
tube more than all the rest—the two last divisions making no
steam, as the tamperature of the water in them could not be
raiscd to the boiling point.

About the same time the Stephenson long boiler locomouve
engine wis constructed, with very long tubes. It was not found
to mitke steam any better than the short boilers, and its manu-
facture was soon abandoned.

la the colliery districts of Lancashire, the haystack and
waggon boilers then in use did not run with inore than 13 to 2 Ibs,
of steam. The puinping engines had open topped cylinders, the
steam being used to displace the air, and then condensed by a
jet of water in the bottom of the cylinder, the pressure of the
atmosphere on the piston domng the work of pumping. The boys
used to amuse themselves by getting on the beam and piston
when the engines were in motion, the strokes not being more
than 3or 4 per minute. [ have been informed that some of
these engines and boilers are still at wotk in the colliery districts.

Whea multitubular boile s first came into use for stationary
l:txr;)oses. « ie manufiacturers placed too many tubesin them, and
kept them too close to the shell bottom over the fire.  Asa con-
sequence they gave a large amount of trouble, the shell plates
giving way and getung hot through the want of proper circula-
tion of the water.  The wniter was often asked at that time as to
the cause of the trouble. I showed the impossibility of the water
gettng down on the furnace Fl:\tcs while the large body of
steam was ascending through the tortuous passages around the
tubes. 1 have scen a new boiler constructed this way, and made
of the vest lowmoor iron, give out entirely in two weeks, while

those that were constructed with sufficient space for circulation,

worked very economically and gave no trouble whatever,

The matter of circulation of the water and liberation of the
steam was exhaustively experuncnted on by Mr. Robert Isher-
woud, Chief Engineer of the United Stites navy, on the steamer
Michigan of this navy. This gentleman caused a reduction of
the number of tubes 1n the boilers by about one-third, reducing
the consumption of fuel, and ncreasing the steam available to
propel the ship —clearly proving that increased circulation of
water in a stean boiler largely increases the production of steam
and adds to the hfe of the boiler.

A new steam boiler was built and placed in position in a foun-
drv and wachene shop in Toronto in 1867. T. : owner designed
it mmself and filled 1t close to shell and bottom with tubes. 1In
one month 1t had to be replaced by a new one, as it bagged over
the firc until the plate split. It made very little steam consider-
ing its heating surface. 1saw this boiler beforeit was set in brick-
work, and told them what nught be expected. The came thing
happened from the same cause to three bolers in Hamilton.
Repeated failures of steam boilers from this cause has taught a
lesson to the manufacturers that has passed through the trade,
so that most of the boilers are now not deficient in this respect.

When 1 went to Liverpool to serve my time, there was no
official inspector of boilers, engines or steamboats, nor any ex-
amination of or certificates given to steanboat engineers, the
managers or the owners of the boats t.uking the best or cheapest
nen from the shops, or from those that had raised themselves
from firemen in the boats. Neither were there any boiler inspec-
tors on shore, or boiler insurance companies.  As a consequence,
explosions and loss of life were very frequent, very much more
so than at the present ttme when there are boiler insurance and
inspection companies always available.

I recollect oy nto a factory on Sparling Street, Liverpool,
at the dinner hour ; 1 saw a man_sitting by a steam boiler with
two heavy weights on the lever of the safety valve. I said to him,

' what have you the two weights on for?” He said, * Mr. Twiss
told me not to let the stcam blow off, it rusts the machinery.,” 1
told him to hft it up gradually until it let all the steam out that
would come out, leaving the old weight on, and made oft down
the street as quickly as possible,

1 have met many men 1n this country in charge of boilers who
had very little more knowledge of steamn than this one. Any
man in charge of steam boilers can now have no excuse for his
want of knowledge it this tespect, as he may join the Stationary
Engineers’ Society, and receive necessary instruction that would
fit lnm to take charge of any land engine or boiler without fear
of accident,

I do not understand how it is, looking to the many boiler ex-

losions that take place in Canada, with the consequent loss of
ife and property, that the Ontario Government can not be pre-
vailed upon to pass a law making examination of engineers
compulsory, as also inspection and tests of steam boilers. Per-
haps the lives saved by a law would not be a sufficient set-off to
the political patronage but from those who selfishly oppose
getting such a law,

‘This letter is, 1 am afraid too long ; 1am therefore constrained
to stop here before being through with iy subject. By your
leave | will return to it in a future number, when . hope to re-
late sume experiences with engines and boilers that your readers
were not previousiy conversant with,

THE EASTON ARC DYNAMO AND LAMPS.*
By T. F. PickgTT. ,

TUK invention of the Easton system of arc lamps is due almost solely to
the efforts of Mr _Jas. W, Easton, who designed and perfected the system.
tHe was cmployed at tirst oy the Ball Electnic Light Ca., of Canada, in Loa-
don, Ontario, and afterwands by the Ball Electne Light Co., of New York,
Duning this service he suggested many of the distinctive features which
made the Ball dynamo a pracucal und commercial success., Sofar as
was desirable these features were incorporated in his subsequent work, and
for this reason the external appearance of the Ball and Easton dynamosis
soniewhat sivallar,

The frarility of parts inseparable from a profitable manufacture ofa
double arcaature machine gave endless troubles from breuk-downs, and Mr.
Easton wa. certain that u better type could be designed. With that end
in view he studied the defects of all the dynamos under his observation,
‘The ** burning cut ** of armature sections was the first defect he succeeded
in overcoming, after he awoke to the fact that his previous work had been
calmly appropriated by others.  This defect was ordinarily due to a defect
in the commutator, seldom occurring from an inhetent armature teouble,
and the device for overcoming it consisted in connecting the armature ina
closed circuit, independent of any external connection to the commalator, and
raaking the connection between the armature and commiutator by fusible
wires,

By the accompan{inx diagram it is seen that the current flowing throngh
the armature wire does not flow out past Az, unless the brush is in con.
tact with Ca, and therefore Fa carries cutrent only while the brushes make
such contact, which is about -60 part of the time, and the fusible connec.
tions are adapted to carry about *-600f the normal curreat of the dynamo.  If
a short circuit is formed as be. veen C1 and Ca the current generated in the
wire between At and Az tlows in this short circuit through the fuses for the
whole ime, and therefore if the short circuit has sufficient resistance, so
that only the normal current flows through it, the fuses will be subjected to
about 60 times the normal heating edect and will blow out, but as the showt
orrcutt is usually of low resistance and the current abnornally large, the
heating effect §s increased in the fuses as well as in the armature coil and
the fuse blows atonce, so that the I)rotcction is the more rapid as the pos-
sibility of damage is increased. In actual tests, thereis no appreciable
lapse of ime between energinng the magnets, and blowing of fuse, when
the short circuit is practically of no resistance. The two short circuited
plates in the commutator become practically one and two sections in the
armature operate as one section of double length connected and protected
by the fuses F and F2. ‘The number of sections being large, the conse.
quent increase of spark at this double section is not destructive ; in fact
machines have benn knowingly operated for months with 2 number of fuses
out, without uny serious damage to the cc ., SO that there i3 no
necessity to shut down for a short circuit in the commutator of this machine,
The next most noticcable improvement was the automatically tightenin
armature mounting device, The need for such an improvement was pnesseg
upon the immventor’s attention from the trouble experienced in mounting the
smooth ** Gramme ring"” armature, which has been so satisfactory for high
tension work. These armatures when mounted upon the ordinary spider,
would get loose and cause wires to break, and the whole armature would
sometimes move bodily ** out of centre™ and strike the polar faces of the
magnets. As the causes of loosening were almost solely attributable to
the shnnkage of the insulating material in the mounting, and compacting
of the armature wire, the correction could be practically uniform alt around
in *taking up theslack,” The device for overcoming this defect consists
in making the shaft itself, a single screw bolt the strain of driving the arma.
ture being perpetually applied to force a conical nut or cone into a conical
seat, and thus expand the insulating material, against the inner surface of the
armature, and any loosencss is at once taken up by & relative movement of
the shaft and mounting. As the shaft 1s dead true, the running gear can
turn upon it without altering the centre of motion, or the balance.  Actual
expericnce proves that the shaft, with a screw of :wo threads to the inch,
gains about one turn in the first ten millions, and this tightens everything
up solid, the relative motion of the two parts being very slow thereafter,
The result of this device has been to effectually overcome the troubles which
cilled it intoexistence. 5

Another radical departure from the known types of machines, was the
one intended 10 secure the maximum action from the minimum of material
in the armature core. This consists in placing the polar faces of the
magnels so that the centre of the armature is subjected to the direct induc-
tive action of both poles, while each end is subjected to the direct action of
onc only, and the indirect action of the other. "The theorv for this 18 found
in the fact that the self repellant action of magnetic lines of force have similar
direction of flow, causing the ends ofa cylinder subjected to a uniform dis-
tribution of inductive action to become aturated first and requiring ex-
penditure of enerry to get the centie saturated under these conditions,

The same property of magnetic lines of force also causes theends of 2
magnet polar face to be the strongest in effect, and the inductive action to

* Paper read before the Montreal Electric Club.
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be non-umform with the same tendencies already custing in the armature
core.

Placing the magnets in the positions as descnbed applies the most power-
ful nction to the centre of the length of the cylindrical core, ami thus wtilises
the sell.repetlant properties to secure a untform and practical distribution
throughout the enti.» core,

These thice devices are the otiginal patented and spectally distinctive
features of the Easton arc dynamo, while the pro%on ontng which was
effective in securing a steady current through ihe notably unsteady resistance
of arc lamps was also important, although not deemed patentable, the secret
of it has been independently discovered and is now faitly well known, 1
believe Mr, LEacton was the first to realize the effect of armature re.actions
{n a dynamo and utilize them intelligently for a definite purpose.  ‘The volt.
age of this dynamo with fixerd brushes, speed, anid pumber of titrns effective
in wagnetic field, is actually highest at about three-fourths of the norwal
working cutrent, consc(rlcmly a changeof regstaf ce does not have a tad
effect on the lamps us the tendency 18 selficorrectise to a tarked degree.
The teasons for this are, that the magnet coils practically satueate the mag.
netic aircult at three-fourths of the normial current, and any increase of cut-
rent affects the excitement very bittle, while the armature re.uctions become
mote energetic and actually rediuce the lines of magnetic force (xassing
through the armature.  Any decrease of resistance tending to an increase of
current, is partially checked by the dectease of induction in the armature,
and any increase of resistance tending to o decrease of current s partially
checked by the fncrease of induction tue to armature re-actions, unless the
resistance heconies so gre it as to affect the encrgizing power of the magnet
coils, and 30 the unsteady resistance of th+ arcs is met Ly a corresponding
unsteady voltage, which is equally quick and corrective in influencing the
volume or amperage of the current, which is therefore fairly uniform under

tar conditions,

The recent developments and improvements on this machine are valuable
additions to the features before described, the oil reservoir and ring oiling
bearings being more cleanly and far mote reliable than either grease or otl
cups, and require muich less attention,  Anautomatic regulator or controller
is also attached to the latest type.  The regulator uperates entirely different
to anything yet placed on the market,

‘The dynaino may berun with or without 1t as desired, as 1t ts independent
of the machine itself, ‘The brushes remain stationary tor all variations of
load, and the machine may be run on a short ciccuit for any length of tume
without any injuricus results; in fact with this controlier, a machine run-
nng at full load may be short circuited by placing o wite directly across the
terminals, with no other effect than a slight increase in the spark at the
brushes for a few moments. Thisincrease of sparking is probably due tothe
fact that 1t takes a small space of time for the magnetic strength to be te.
duced or changed in the fron of the machine, as the regulator is instantancous
in its action for any change of the load. The dynamo also has a lower tn.
ternal resistance with a light load than witha full load, and therefore runs
cooler on the hight 1oad, although the ampere output is the same, ‘This is
a contrary state of affairs tothat experienced with most arc machines, as
usually when they are cut dow:. below one-fourth of the:r full load, they run
dec:dedly warmer,

The arc lamp of the Relirnce system isa very simple form of the ** Al
teneck” type, probably the simpiest form in useto-day, The use of dash
pots is avoided by propottioning the coils and core somewhat analagous to
that giving steadiness to the dynamo current. The automatic cut.out in
this lamp is simply a pair afcontacts, one of which is fixed and the other is
attached to the movement frame in such a manner as to make a contact
after the frame has passed beyond the point at which the lamps shoul feed
freely. The special feature of the feed movement is the arrangement of the
escapement wheel and pallet, wherein by varying the distance between the
centre of motion of the wheel and that of the paliet, the movement locks and
prevents the patlet from vibrating, allows it to vibrate slowly, or rapidly or
to disengage all together, acconling to the relative position of the wheel and
pallet ; this position being regulated by the relative power of the shunt and
series coils.  This lamp is, however, being partially superseded by the
¢ Universat L".mg." which is also one of Mr. Easton’s productions. 1t has
been suggested by some that thus lamp ouglt to be called a constant
potential Iamp, as the voltage remains constant, while the current may be
varied from 4 to 12 amperes. This feature allows the candle power of the
the lamps to be varied at will by the attendant in charge, without any ud.
justment of thelamps themselves. Italso provides a lamp that will work on
any of the high tension arc syst~ms at present in use without anv change in
tha windings or adjustment, The lamp Is very compact, substantial, and
ight, weighing about 25 1bs. complete with globe and hood, making 1t de-
sirable for use on pole brackets. especially where they are required to ex-
le'nd well out from the pole, or where they are to be suspended inthe middle
of a street,

‘The early history of the system dates back toabout 1884, when Mr Easton
incompany with H. W. Snang, of Reading, Pa., builtanexperimentalmachine
of the offset pole type. This was a constant potential machine wound for an
output of 25 amperes at 70 volis, and was userd to light the experimental shop
at Reading.  The second machine finished wasalio of theconstant potential
type wound for 40 amperes at 200 volts, and was used for a number of years for
charging storage batteries and for o ting 4 arc lamps in serics, with the
usua) resistance, at the Highland House Purk, at Reading. The third
dynamo completed was built for 5 arc lights, and was perfectly satisfactory
i every way. The next machine was built for 35 arc lights and with this
dynamo they had a **circus.”

Thearmature re-actionsin this machine were very desirable, asthey assisted
in the maintenance of a steady curtent, but the sparking was too severe to
ever be durable. The causc of this wasnot fully realized at that time,
ani the inventor was very much discouraged at not being able 1o prevent st,
As a last resort he hit upon the idea of the double brush., The actions of
the double brush are two-fold, the first and chief being that enough sections
are included in the short circuit from brush to brush, to give enough £ M.
F. to get a current flowing in the colls so that they left the lead brushes in
an active condition ready to take up their normal work. The poiar effect of
the armature coil was also distributed over alarger area, and the efiect of
commutation was much less sharply definerl, The result was all that could
be desired.  This machine was run for a short time at the Scott Foundry in
Reading, and was very successful in its operation.

After these expetiments had been concluded. Mr. Easton came back to
Canada, and succeeded in organizing the Reliance Co., who began the
manufacture of the Easton apparatus in Waterford, Ont. The first machine
built by them was sent toa town in Eastern Ontario and was operated by
the local company for commercial lighting. ‘This machine is stil} in opera-
tion, and hag had but few and tnfling repairs with one exception. This ex-
ception iltustrates what small events are sometimes the vital keys to a situa-
tion, and what presumably honest men will do to save money. Thiedynamo
ran splendidly for nearly a year, and thenit and a mute which had only
heen in operation for 4 months, both made a clean burn-out, a perfect roast.
Easton went down to get at the facts, but could see no satisfactory reasan
for the accident, nor would the dynamo tender or owners advance anything
that would clear it up. Easton prepared to leave the town in despair ; as

he did not know the cause he could not devise a remsedy.  Just as he got on
the bus for an early morning tzain the portee sald (o him ~ ** There was a
funny thing happened the other morning; when 1 went ont for the one.
thirty traln, the Jamp {nthe front of the cunfectioner’s was hit, and it was
the only light in town.”  \s they were eight hour lamps, and the plant was
being started at about & pum. and supposed to shut down ut midnight,
scem fuany to Easton also, nad it tlashedt u‘von his mind that the dynamo
tenuder had gone asleep and feft the water all on (the plant being run by
water power), that the lamps had burned out one by vne until this particular
lamp was the last otie to go out, and that the water nccessaty Lo tun 60
Lunps would soon roast ot a tachine, e then went back and jumped
on the dynamo tender, askiog him how he came to go to sleep, naming the
exact lime, He made no attempt fo deny it, and replieed that he got n
shock and got knocked out, e r’lnlmcd that hie felt, and i falling put one
hand on each terminal of the machine, and to have recovered ﬁlx senscs
about ¢ a.tn., but us he was caught several tiswes afterwards drunk and
asleep. for which he was finally dischatged, anit he had no sign of a butn
on Ins hanue, the probability 1s that hie lied, and that he slept until daylight.
As the dynamos mn about two weceks after that withont special trouble, the
owners had all hoped that no damage had been done.  This is at once an
example of the staying powers of the Easton dynamo and the impottance of
the close observance of small things,

‘This discovery revived Easton's hopes, in fact more than re.assured every-
body concerned that the machine were all tight. A short time after this
the Easton Electric Co., of New York, was formed, and the manufacture
of the machines in the U. S. was begun. ‘This company while never going
into business on & very Lurge scale, Installed quite a aumber of are plants in
diferent parts of the U, 8., nearly all ot which have been in sticcessful
daily operation ever since, During the two years in which 1 was emiployed by
this comipany, | saw but one armature in the shop for repairs, and this one
had evidently been il treated for l:ron taking it to pieces, we took severnl
pounds of coal dust out of the inside of it. “The last lighting plant | had
charge of had two of these machines which were run most of the ume from
S Pt to 74 m., and about all the attention they requred was to see that
the grease boxes were full before starting and to trim and re-set the brushes
once a week in fact the brushes often mn two or three weeks without touch.

ing.

'}n conclusion, 1 beg to thank you all for the atientive manner in which
you have listened to me, and hope you will excuse any mistakes or
omissions which 1 have made, and that this paper has teen of interest to
everybody present.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS,

Note. —Secretiries of the various Avsaciations are requested to forward to us matter
for publication in this Deprttwent not later than the 20th of each month.

HAMILTON NO. 2.

ON the 22nd of March the annual dinner of the above As-
sociation was held at the Conunercial Hotel. The President,
Wm. Sweet, presided, the vice chair being occupied by W,
Morris. Quite a number of the ‘Toronto brethren were present
as well as some from other points who ably responded to the
toist to * The Sister Associations.”

The executive officers spoke encouragingly of the ad-
vancement which the Association 1s muking, Bro. Edkins
giving particulars regarding the organization of several new As.
sociations at the present time.

The usual toasts were heartily responded to and a number of
songs well rendered. Altogether, theeveniny was, 1n the apimion
of .%l present, a most enjoyable one. 1 have been requested by
the Association to state that the question which recently appear-
ed in the ELECTRICAL NEWS concerning the new Blake pumping
engine at Toronto, was not, so fir as known, prefericd by any
member of this organization ; and further that no correspondence
is sanctioned by this Association which is not signed by the
corresponding secretary.

Wait. NogRis, Cor. Sccretary.

[The above carrespondence arrived too late to be inserted in
our April issue.—ED. E. NEWS]

ORGANIZATION OF KINCARDINE ASSOCIATION NO. 12,

Mr. A. M. Wickens, writes, that on the 21st of April he visited
Kwncardne, and effected the orpanization of Kincardine Associa-
tion No, 12.

The following members were duly clected and installed as
officers for the ensuing term ;

Piesident, Bro. joseph Walker, Chief Engincer Water-works ;
‘Treasurer, 1). Bennett ; Financial Secretary, A. Scott ; Conduc-
tor, R. Murker ; Door-keeper, J. Carroll.

Theie were also present, Bros, Percy C. Walker, J. Gillespie,
A. T. Scott and \Vm. Carey.

It is a pleasure to learn that while in point of numbers this
new association may not equal the older oncs, its career, judging
by the enthusiasm and character of the membership, will be a

successful onc.
—— ]

MONTREAL JUNIOR ELECTRIC CLUB.

Regular weekly meetings of the above club were held on the
dates following, at which papers wete read on the subjects
named :—

March 26th. — Paper by E. W. Sayer, on a general review of
past papers. )

April 2nd. —Paper by R. H. Street, on Storage Batteries, tst

art.
P April gth.--Paper by S, W. Smith, on Arc Lamp Cut-outs,
switches, etc.

April 16th.— Paper by Wm. T. Sutton, on Annunciators and
their construction.

The Royal Electric Co., have recently sold to the T, Eaton Co., Toronto,
a 600 light direct current dynamo, and to Mr, H, Cook, of Hensall, Ont,,
a 400 light alternating plant.
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NOTICE OF REMOVAL.

Subscnbers and advartisers are asked to note thaton the first of May the

Branck Office of the CANADIAN ELECTRICAL NEWS in Montreal was
removed to the New York Life Insurance Building.

ELSEWHERE 1n this paper will be found the report of a com-
mittee of the National Electric Light Association showing the
average consutiption of fuel in electnc stations in the United
States. The report indicates that in the electric stations :ucross
the line, the hichest point of economy in the use of fuelis yet far
from being reached.  We would be pleased if some of ourreaders
would.tell us to what extent the consumption,of fuel in electric
stations in Canada corresponds to the figutes given in this re-
port. There are few subjects which might more profitably be
discussed than the means which should be employed for the
purpose of securing the greatest amount of power with the least
consuinption of fuel.  Who will be the first 1o give bis experience
on this line?

1T is announced that the government wiil introduce a bill
providing for the inspection of electric light meters, and that at
is not the intention to appoeint any additional officers to cany
out the workings of the bill.  The necessary inspection is to be
done by the present gits inspectors, and the inspectors of weights
and measures. This cconomy is commendable, in spite of the
drawbdck that these officials are quite ignormant—and likely to
remain so—of the principles on which clectric meters operate.
But the two classes of officials sclected show that the deparn.
ment has devoted some anxious thought to adapting the means
at its disposal to the end t6 be attained.  The Edison chemical
meters, which measure by weight of zinc deposited by the cur-
rent, will fall natumlly to the lot of the inspectors of weights
and measures, and =as the deposit is weighed by milli.
grammes the inspectors will find their new duties comparatively
light. On the other hand the Thomson and Shallenberper
dial recording meters have such a strong external resemblance
ta the gas meters, that the gas inspectors will feel quite at home

if shey wisely refrain from looking inside.  in view of this evi-
dent effosit to please, criticism would be unkind. The natice
posted in western concert saloons, “Please don't shoot at the
pianist, he’s doin’ the best he knaws™ applies to this case ; and
so long as the manufacturers maintain the present standard of
of meter accuracy, these novel electricians, if they do no good,
can at least do little harm,
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A MEETING of thc Executive Committee of the Canadian
Electrical Association will be held in Toronto a few days
hence, when the preliminary arrangements for the annual meet-
ing to be held in Montreal next September, will be considered,
Members of the Executive will be notified of the date, time and
place of the meeting, and it is hoped they willall endeavor to
be present. Much of the work in connection with this con-
vention will necessarily develve upén members of the Associa-
tion resident in Montreal, and we are pleased to learn that the
arrangements are already g their attention. Thereis
much to be done, and it is none too early to begin the work.
If every member will give what assistance he can, the con-
vention in Montreal should equal if not surpass any previous
one.

- —————

A correspondent writes making enquiry regaiding removable
fire-door arches. We are not aware of any firm keeping these
in stock for sale, but they can be readily enough made. One
form is made by bending flat bar iron into an arch with the ends
of the bars turned in to point to the center from which the arch
isdrawn. Into these bars build a brick arch. The arch bars
form the top of the arch, and hold the bricks together, so that
the.whole mass may be lifted into place. When in position, the
iron in not exposed to the heat as the bricks are between it and
the furnace. Another method is to make a frame of piping, with
connections into the boiler, and cover the pipes with thin fire
brick and fire clay. Sometimes the feed water is made to pass
through this piping, but if the water makes much scale it will
choke up with deposit. If any of our readers have met with
any other kind of fire door arch for boilers we shall be pleased
to hear about them.

AN electric launch from the World’s Fair has been introduced
upon the Grand Canal at Venice and the trial has been pro-
nounced successful. This time 1t cannot well be said that pro-
gress isnot an improvement for, apart from the fact that the
graceful movements of the electric launch will be more in harmony
with the style of Venice than were the steamboats which are to
be displaced, the damage to the marbles of the palaces from the
contamination of the atmosphere by smoke, which Ruskin de-
plored, will be removed. The silent progress of the electric
launchesis also in harmony with the quiet of a city in which there
is neither wheel orhcop and in which the noise of the little
steamboats was an intrusion. But, and herc there is another
side to the question, the steamb on account of their neces-
sarily large size, were confined to the Grand Canal (where intruth
they have been a great comfort) but a storage battery electric
launch can be built small enough to navigate the small canals, and
the gondolais indanger. The gondola amply exhibited its infer-
ority attke World’s Fair where it plied over the samegroundas the
electriclaunches.  But this very inferiority may save it. To those
who had seen the gondola at home and watched constantly with
mcreasing delight the ease and rapidity with which it threads its
way through the traffic on the narrow canals, the lumbering ap-
p eitp d on the lag of the World’s Fair was a
surprise and disappoi The app speed of the gon-
dola at home tums out to be only relative to the obstruction it
meets.

THe General Electric Company of the U. S. occupies such a
prominent place in the electrical world, and is involved in so
many electrical interests, that the condition of its affairs affects
in some measure the whole electrical business of the United
States, and reacts upon us in Canada. The heavy losses this
company was known to have sustained during the past year,
caused its annual statement to be looked for with more than
ordinary interest. This was presented at the meeting of the
stockhoiders held at Schenectady, on April 2nd.  With a capital
of $33,000,000 and a bonded debt of $10,000,000, the surplus of
$1,024,054.59 shown by last year's balance sheet is this year
converted into a deficit of $12,4354,967.42. This tremendous
shrinkage of thirteen ard a half millions is in a measurc offset
by the very great improvement in the condition of uts floating
debt, the unwieldy dimensions of which were the cause of its
embarrassment last summer. On July 3is1, 31893, mare thana

after its troubles began its direct obligations from notes
and accounts payable were $3,340,000 with indirect obligations

in addition, from customets’ paper discounted under endorse

ment, amounting to $3,394,000. At the date of the report, April
2nd, 1894, these figures had been reduced to about $350,000
direct obligations and about $750,000 customers' paper under
discount. The forced sale of sccurities to provide cash to meet
the floating indebtedness accounts for a great pmt ot the
shrinkage of the assets, but large amounts are also written off
the inventory of stock, and sweeping reductions are made in the
valuation of securities ownedby the company. “The repont in
many ways shows a much healthier condition than last year.
The principal adverse criticisms of the report are directed at
the large figure ($8,159,264.92, the same as last vear) carried as
anasset on account of Patents and Franchises, but the reduc-
tions in the valuation of the other assets have been so sweeping
and apparently so uncompromising, that the directors may
perhaps be permitted a lingering hope that values will improve
with the times, and be excused if they have given the Patents
and Franchises item the benefit of a doubt. The offices of all
departments have been concentrated at the principal factory at
Schenectady. This is a very wise move which should 1esult in
much economy and greatly increased efficiency in handling the
business of the company.

THE bill introduced into the Ontario Legislature by Mr. Tait
on behalf of the Ontario Association of Engineers did not pass.
It was defeated on the sccond reading by a vote of 24 to 12.
Mr. Balfour objected to the bill because of its being a piece of
special legislation for a particular class. This seems to have
been a strong argument against the bill in the form in which it
appeared.  Yet class legislation is not new ; the education and
and work of lawyers, doctors, teachers, druggists, and others are
provided for by class legislation ; why should engineers be treat-
ed differently? \When the bill to provide for the education and
work of engineers is as carcfully prepared and has in it all the
necessary guards for the protection of the individual nghts,
both of the engineers and the public, no doubt the cry of class
legislation will have lost its force. Some thought the bill was
t00 one-sided and would not have had the effect expected by its
promoters.  The interest of both employer and employed must
be considered and praperly guarded, else such a measmce, even
ifit did become law, would fail in beiny beneficial to either
party. We think that, in this young country, it would be wisdom
to follow the lead of the older lands, especially of our own mother
country, where experience has been gained during so many years,
The present law in Britain compels owners of stcam bailers to
have them d by ac person.  Every accident,
however trifling in itself, if of the nature of an explosion, or bust,
which occuis to any bailer or its connection, has to be reported
to the government. An investigation is held by a court of en-
quiry, something like a coroner’s inquest, except that the govern-
ment supplics competent men to form the court, and a lawyer to
prosecute investigation. The cause of the accident is traced,
and if thefault is duc to the maker, or seller, or uscr, or attendant
of the boiler, the offender is punished.  This act has given great
satisfaction during more than ten years, and has had the cffect
of making boiler owners inore careful in regard to the puichase
of boilers, and asto the men employed to take care of them.
In case of accident the owner has to prove that the men whom
he employed were competent, and as every trifling accident,
such as the blowing out of a_joint, or the breaking of a blow-off
cock, has tobe reported, it makes owners careful that cvery
Tittle detail shall be properly atended to.  As no one can use &
steam boiler without in some degree causing risk of injury 1o other
people and other peoples’ property, this Briush Act scems a
most reasonable way of compelling boiler users to take care of
them.

The ion of the Hamil Grimsby and I e Electric
Railway is being proceeded with, some forty men and ten teams being
engaged on the grading, and a dozen line men and diggas on the ovethead
construction. The number of men is being increased, and cvery offort
macde under the direction of Mr, F. I Handy, superintendent of the road,
1o complete constrction by the st of July. The power station at Stony
Creek is ready for the rouf, and the boilers wall be in position in a few days.
A large tank bas been made, 130 by 8o feet. 13 fect deep, for the storage of
water.  The chimncy will e 100 feet high, stonc foundation, set on
concrete. The company  have had some little difficulty within the last few
days with the township council of Sak Flet, over the question of Tight of
way, bat the matter isin & fair way o be amicably adjusted.
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TAXATION OF ELECTRIC AND GAS STREET PLANT.

M&. O’Connor’s bill, now pending in the Ontario Legislature,
to declarc the wiains and general plant of gas and electric com-
panies non-assessable for municipal taxation, is meeting with
considerable opposition from soine quarters. The reasons
alleged for this opposition arc briefly, that the lighting com-
panies are rich and can stand the tax, that to declare thewr plant
non-assessable would be 1o “ rob” the municipal treasuries, and
further, that as a broad principle of plan justice, investments tn
lighting plants should be taxed the same as investments in
buildings or merchandise. This last objection is sumply begging
the question,  Lord Palmerston once enunciated a sunilar broad
principle, when he said in his jaunty off-hand manner, that he
did not sec why spirits should not be sold freely like molasses
by every grocer. He ignored the very essential point that
spirits are not like molasses.  In the case of Mr. O’Connor’s bill
the pomnt is, that investments 1n gas and electric plants are not
the same as investments in bwldings or merchandise, and the
queztion is, whether the speaal aircumstances under which they
have been developed are not such as to make it wise for the
lepislature to intervene, to insurethat these investments in plant
should conunue exempt from municipal taxation. We say
continue cxempt, for 1t must be borne in mind that it is the
taxation which is new, not the exemption.

‘The County Court judge's decision last year, on the
assessment  then for the first ume made on the distribut-
ing mains of the Toronto companies was, that the munici-
palities have the legal nght to assess. But this right had
not been previously cxercised, except possibly in a few
instances. The effect of Mr. O'Connor’s bill in general, is
therefore not to “rob™ the municipal treasuties of uny benefit
they have hitherto denved from this source ; it does not cut off
a portion of their revenues and hand it back as a bonus to a few
taxpayers who have hutherto managed to carry on their business
and pay taxes without the aud of a bonus ; 1t simply deprives the
mumcipalities of a nght, which they have hitherto wiselyrefrained
from excraising, of imposing  what would practically be a new
tax upon a class of industnies which are perhaps more than any
other of general benefit to the commumuies in which they exist :
and a tax which in probably the inxjority of cases of the small
towns would mean at prescent the diffsrence betweena profit and
a loss to the enterpiises concerned.  Now the opponents of the
bill do not propose that the elecuic lighting companies should
carry on business at a loss, or even at a smaller profit than they
could obtain with much less risk by investment in mortgage ;
and in order to live the companies must in some way recoup
themsclves of the amount of the tax, t0 make good their dimin-
1shed or vanished profits. They cannot reduce their expenses
and there 1s nothing left to do but to increase the:r rates. But
in the very great majority of cases, their largest—by far their
largest—customears are the municipalities themselves, who at
ncreased rates would take out of their treasury with one hand
neatly as much as they put into 1t with the other. The differ-
ence, which the municipality nets, represents the increased cost
to the pmate users of light, who may be presumed to be the
most active, enterpsising and desiruble class of citizens, and
whose supentor ment this tax would reward and encourage by
what is practically an extra assessment ; not to pay the lighting
company wnordinate profits, but that the lighting company may

be enabled to live and furmsh the public lighting ; in other

words, an cxtra assessmeat levied only upon their lights, in
order that their less enterpnsing fellow citizens may pay less
than thair proportionate share of the general town lighting.

\Vhere the rates for town lights are fixed for a term of years by
2 contract made at a tme when the plant was not taxed, the
mposition of & tax now without modification of the contract rate
would—even if legal—constitute an act of injustice which in
the healthy and intellient public hfe of our small towns we do
not think would be permitted. Inoui larger towns not only is the
municipal government less in touch with public feeling, but
untortunately the latter 15 lessactive. The compames are larger,
their diadend mate 1s good, and the injustice of the added taxa-
tion 15 less obvious, as its effects are more far reaching.
Public fecling cannot or will not protect them and dividends
must be reduced to pay the tax or it must be paid out of the
accumulated reserve—~where there is any. In cither case the
market value of the stock falls comrespondingly, and the

shrinkage is practically a forced subscription from those who
are stockholders at that time. Now who are these stockholders
who censtitute the “rich corporation” and “can stand it?? A
slance at the stock exchangelist will show that the public thinks
well of these stocks as an investment, that they are quoted at a
high premium, and that gas, telephone and electric light stocks
arc changing hands daily at prices which yield a return to the
purchasers of only 434 to 5% per cent. The original stock-
holders whose courage launched the enterprise, and whose care
and skill guided it to the successful issue they had foreseen for it,
have reaped some of the reward due to their daring and ability,
and have sold all or a portion of their stock at a premium. The
immediate or ultimate purchaser is generally the man who by
steady work in his business or profession mitkes both ends more
than meet.  He has a yearly surplus toinvest, Heis pre-emi-
nently a sensible man, and he knows that for him to put his
money into any new venture promising large returns, but to
which He himself could give no attention, would be culpable
folly. He is content to put up with a low rate of interest in re-
tiun for investinents which are not likely to be much affected by
hard times, and which are always readily saleable. At his death
they form part of the pravision he leaves for his wife and family.
In his investments he playsa doubly useful part in the commun-
ity by discouraging the promoter who is so ready to be venture-
some with other people’s money, and by encauraging the sound
enterprise of the business man who develops with his own
money a new source of wealth. He pays the latter the premium
successfully earned, and liberates his augmented capital to be
employed with proved skill and riper experience in new enter-
prises which develop the latent resources of the country and
add permanently to the wealth of the nation.

Investors of this class are obscure but exceedingly useful, and
any action which would create in them a feeling of distrust would
be, to say the least, very inexpedient. They are innocent hold-
ers of the sccurities, and as such their just interests should be
jealously safeguarded. These men, their widows and unmarried
daughters, are ultimately the principal owners of gasand electric
companies in the larger towns, and the result of Mr. O’Connar’s
bill in the larger townsis not to * rob” the municipal treasuries,
but to prevent the municipalities from confiscating at a blow a
portion of these men’s savings, on the specious plea of levying
a tax upon their eamings.

To sum up, merchandise may seek a market anywhere;
buildings though confined to one locality may be put to
many uses; but lighting plants can be used for only
one purpose and are narrowly restricted to one locality n
seeking customers, and 1n many cases are almost confined to
one customer only. The investments were made and the busi-
ness developed under conditions which the opponents of this
bill desire to retain the right to alter. \Where the enterprises
have proved successful they have largely passed out of the
hands of their originators into these of many small owners, who
receive a low rate of interest on their investment, and part of

~hose capital would be wiped out to capitalize the annual pay-
aent of the tax in the large towns, whilst in the smaller towns
the benefit to the municipal treasury would be largely illusory.
It is not sufficient answer to say that this taxation would be
legal. The question is, is it expedient? Is it wise? Is ut
just? In passing this bill the -sgislature will be exercising
one of its most important functions, that of righting by new
enactments the wrongs which result from the application of old
laws to new conditions. Mr. O'Connor’s bill has passed the
committee, and we trust that it will Le cqually successful
in passing the House, which by enacting this bill will
show that it truly represents the people of the province, whose
approval of the principle of the bill is shown by the good
sense with which the small towns and villages have abstained
from exacting those legal rights which this bifl now sceks to
abolish.

Since the above was written the {riends of the measure decid-
ed upon its withdrawal owing to the increased opposition mani
fested by a majority of the members of the House. The ques.
tion of the correciness or otherwise of Judge McDougall's
decision will now presumably haveto be decided in the Superior
Courts.

Armmangements are bang made to install a new incandescent tighting plant
at Orillia, Ont.
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THE BRITISH BOILER EXPLOSIONS ACTS.

IN Britain there are acts of Parliament relating to the use of
steam boilers known as The Boiler Explosions Acts, 1882 and
1890. Under these Acts the owners of steam bailers must re-
port every accident of the nature of an explosion within 24 hours
of its occurrence. From the list report to the Secretary of the
Board of Trade by the Solicitor having charge of the workings
of these Acts, we learn that the year ending June 3oth, 1893,
there were 72 investigations held.  Some of these were merely
preliminary inquiries, but 26 were formal investigations. Of the

2 accidents, 32 were from deterioration, or corrosion or some
part of the apparatus having become defective. 23 were from
ignorance or carelessness on the part of the attendant, 8 were
from defects in design or workmanship, and in 9 cases the
causes conld not be definitely placed under any of these «livisions.

It is interesting to note that the English law does not compel
a bailer owner to place his boiler under the charge of a man
holding any kind of a certificate, but the law holds the owner
responsible, and in event of an accident he must prove that he
employed a “competent” man. It goes further, and if at any of
these formal investigations, it is proved that the accident was
due to negligence on the part of anyone, whether attendant or
owner, maker or seller of the boiler or its attachments, the law is
strong enough to reach him, and inflict some form of punish-
ment.

Here are samples from the report before us. No. 582—
Manufacturing engineers blamed for reckless conduct, and to
pay £20 costs; No. s90.—Managing director blamed for ne-
glect and ordered to pay £40, costs; No. 608.—Ownner blamed
for not employing a competent person and ordered to pay 483,
costs; No. 623.—Owner blamed for want of proper supervision,
and attendant blamed for neglect.  Owner to pay £20, and at-
tendant £3, costs; No.651.—Owner held responsible for negli-
gence of his enginecr, and a blacksmith who ignorantly advised
owner as to the working pressure was blamed. Owner to pay
20 shillings and the blacksmith £20, costs.

Ve commend this to all parties interested in steam boilers.
The acts have been 1n force 2 number of years, and have given
good satisfaction. A similar act in Canada would do much to
unprove the steam appliances, and would make owners careful
as to what kind of a man they employed.

The investigations refer not merely to what are usually called
boiler explosions, bat cover accidents to any connection of the
boiler which is under steam pressure. The breaking of a steam
pipe, the rupture of a tube or the bursting of a blow-off pipe
must be reported, hence owners are much more careful.

Some of the accidents investigated were of boilers which were
insured. The report says: “As regards the Boiler Insurance
Companies, no cause has arisen in connection with the working
of the Acts which shows any serious neglect on the part ot their
inspectors, nor hasany blame been attachel tothem by the
Cour’t’ in any formal ‘nspection which has bean held during the
year.

NOTES FOR ENGINEERS.

A CHAIN is no stronger than its weakest link, and a steam
boiler may have some one spot weaker than other parts, and in
estimating the safe pressure, the strenyth of this weaker part
should be taken into account.

Factors of safety, as they are called by mathematicians, are
used as a means of making allowance forunseen or suspected or
possible weaknesses. For example, a boiler shell is made of
plates ihe strength of which is known, but the riveted joint is
weaker than the plate, and the fit of the rivets in the holes
may not be perfect, hence some allewance must be made for
unknown imperfections.

It is common to makea calculation of the amount of metal
left after the rivet holes are cut, and of the metal in the rivets,
and determine the supposed amount necessary to break the
plate. A well designed, double riveted joint should, however,
Rive 70%, or nearly three fourths the strength of the plate.

Stays, and especially screwed stays, may corrode and soon
become much weaker.

It is common to calculate the strength of the riveted iaint
and divide by five as a factor of safety, so that the woiking
pressure is only one-fifth that required to rupure the joint.
The factor of safety used for stays and paris liable to be cor-
roded is larger, often as high as ten, so that when new these
parts are much stronger than the plate joint.

In connection with steam boilers there is another way of
looking at the need for using a factor of safety. The rates still
in use were adopted years ago when the gurﬂitv of the metal
wvas much more uncertain than it is now, and when the methods
of working the metal were more likely to injure its strength
than is the case with those now used by first-class makers.
We have now a better guarantee that the finished boiler will
really be of the strength intended.  1If this be so, then that parnt
of the factor of safety which was used to allow for uncertainty
of the strenth and workmanship is not now so necessary.

Boilers made of steel by makers having good appliances are
now in use with a pressure where the factor of safety is four,
and possibly even this may in time be reduced.

We are not arguing in favor of engineers taking greater risks
in using steam boilers, but we are arguing that boilers which

have been made in the most skillful way and of the best
material should not be rated as being only equal to those made
of poorer material and in a less skillful manner.

HOISTING MACHINERY.

THERE is probably no non-productive machine about a shop
that ecarns as much, to put the matter paradoxically, writes
J. H. Allen in the lllustrated Carpenter and Builder, as the
crane. \Vhen we see a group of men working until every muscle
is strained to the very limit of its endurance in attemipting to
lift a heavy casting into position on a lathe or planer, nlr in de-
fault of 2 suitable hand hoist wherewith one man could do the
work in one-tenth the time with one-thousandth the actual exer-
tion, we are disposed to look upon the proprictor of that shop as
being an old fogey who is so far behind the times that it is a
hopeless task for hun to so much as make the attempt to catch
u

pThcrc is no shap so small, no business sa poor, that should not
have its complement of cranes and hoists. First of ali there
should be the self-sustaining hoist with a capacity equal to the
heaviest of the probable requirements. When we come 10 the
cranes they may be a simple ring in the ceiling into which the
hoist is to be hooked, or the elaborate travelling crane. But for
the small shop there are a multitude of simple designs that can
be mitde at a low cost and which will serve their purposes most
admirably. The most common is the straight bar, slighily curv.
ed up at the outer end, and suspended by a stay to the post,
about which it swings. Old railroad iron seems to be the most
suitable material for such a swinging jib. It has the advantage
over the plain flat bar, in that the head and flange give it a lat-
eral stiffness, so that it is not likely to buckle, and the unneces-
sary metal which it contains receives a compensation in the very
low price at which it can be bought. Such a jib can be hung to
a post or to the wall; the only care that ncmf be taken is that
the horizontal pull should be carefully calculated, so that it may
not exceed the resistance of the wall and pull it down. It seems
superfluous to call to the attention of our readers that the areat-
er the distance between the point of attachment of the upper end
of the stay and the heel of the jib, the less will be the horizontal
pull on the wall.

Sometimes, however, there is no post or pillar near at hand,
and the jib must be held by its own swinging post. Belts and
machines may be thickly strewn around, and yet when the trolley
cannot be made to serve, the swinging jib crane can usually be
worked. It goes without saying that there must be some space
in the floor and the ceiling above for stepping and fastening the
post. So we first locate this, and then proceed to put in the
longest jib that will swing over the desited arc and clear the belts.
Of course, this 1s not long enough to pick up our work and put
it where we want it; so we devise an extension jib. This can be
done by building our main jib in two parts, and carrying a set
of rolls flush with the botton and top, and running our extension
between the two parts, and taking the upward and downward
thrusts on the rollers. If they are well put up and kept level,
one will be surprised at the ease with which the heavily-loaded
extension can be worked in and out, and the load swung in and
around the belts, that at first sight would seem to pieclude all
possibility of the use of a cranc.

\Vhen we pass beyond the domain of the simpler tools, it is
doubtful if it will pay any proprietor to construct his own hoisting
tools, unless he does it to keep his men busy in a dull season
and toavoid breaking into the efficiency ot his working force.

1f the need arises for a peculiar construction of crane for doing
a spccinl‘{ﬁccc of work, it is prabable that someone has had the
same need before, and that the shop o° some crane builder will
have the pattern to furnish just exactly what you want. The
height of hoist, the weight tobe hoisted, and the power ava’lable
can all be combined, and the result will be a tool especially suit-
ed to your wants.

The first travelling crane with which we had to do was one of
our own designing, and of homemanufacture. Its capacity vas
ten tons, and itsspan 4o ft. A milroad shop reccived the benefit.
It was operated by hand, it moved slowly, and the general mana-
ger thought it no pood. But when he learned that with this
infant the time required for putting 2 cylinder onthe planer was
dropped from an hour and a halt with four men to five minutes
with two he looked interested.  \When the time of taking an en-
gine cab from its place and putting it on the painting scaffold
was cut down from three hours o twenty minutes, he ceased to
gibe at our little tool made of four by six pine sticks; and when
he saw a boiler come travelling down the shop far above the
impediments of the floor, he owned the too) to be a handv one,
and before it had been in the shop a year, he OK'd a requisition
for a power tool that would lift thirty tons and cost a very pretty
penny.  Such is the educational influence ot small things.

A by-law will shortly be submuted to the ratepayers of Hamilton, Ont..
10 authorize the expenditure of $100.000 for the purchase of an clectric
plant for lighting the streets under the control of the city.

A new power station for the Toronto Electric Railway Co. is urder
construction and being rapidly pushed 10 completion.  Foundatians have
been completed for the two large Siemens-Halske generators which are to
be installed.  The chimncy stack for this station will be 230 fect in height,
and will have a foundation tcsting upon <olid rock, 15 fect beneath the
surface of the ground. and 40 fect square.
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DEVELOPMENT OF SWITCHBOARDS FOR MODERN
CENTRAL STATIONS.

By A. B, HEXRICKR®

1n the desigming of central stations a great deal of attention
has been given by electrical engineers to the subject of switch-
boards, Z'oo much attention cannot be well directed to this
branch, both in regard to the concentration and the consequent
reduction n the space which it occupies, which leads to reduc-
tion in firat cost.  Care also has to be given in combining and
placing the apparatus i such a way that the cost of attendance
will be as small as possible, besides always having in view
methads to gine the greatest flexibility possible to the system.

In regard to the location of the beard, the universal modern
practice, both abroad and at home, is to place the switchboard
in a gallery or in some elevated position where the attendant
has {ull observatton of the operation of the different units under
Ins charge, and can judge, in the case of any peculiar behaviour
of the generators, the proper reniedy to be applied, and be pre-
pared to take the umt off the circuit if necessary. There is
another marked generl tendency in switchboard construction —
that 1s, to make the whole structure absolutely fire-proof.

in the casc of low equal potential distributing systems,
espeaially in the three-wire feeder and main system, the switch-
board arrangements bear a very uaportant relation to the satis-
factory operation of the system. The advance in this line has
been so matked in the last few years that it will repay us to
review the past lustory of the low potential systems of distribu-
tion m at few words, and to seek clearly the causes that have
made it necessary to introduce the modern novel methods to
inciease the economy of operation in production and an effective
distribution of the current.

In order to distribute the current at a high economy by
means of the feeder and main system, 1t is necessary to place
the station at the average centre of distribution, This simple

roposttion 1s complicated by the fact that a city is divided into

usiness and resulential portions, each having different periods
of maxunum demands on the station, and as these districts are
not generally symmetrically located as regards the station, the
centre of maximum efficiency of distribution travels over con-
siderable distances during the day.

Different methods have been adopted in the pastin order
that the station may deliver its curcent to the mains at an equal
poteatial ; in other words, artificial means hive to be used to
bring the varying centre of the distribution to the station.

The first means resortcd 10 was to introduce into various
feeders an artificial adjustable resistance, to compensate for the
unequal losses occurring in the feeders This method has become
obsolcte in good pracuce. The immediate remedy was to put
in more copper in the form of new feeders and larger mains,
but as the low potentinl systems have been cxpanding over
larger arcas, to include a greater number of customers, it has
again become necessary to deliver current at the station ends of
these feeders at different potentials to compensate for the
unequat loading of the system. “This was originally cffected by
running the dynamos at different potentials, feeding into inde-
pendent busses, the feeders being so arranged that they could
be thrown on any of these busses and supplied with current at
the proper potential, 10 deliver their current to the mains at a
uniform notential.  When the units in the station were small,
they could be divided up on the different busses with comparm-
twely high economy, but as central station business has expand.
ed umts had 10 be adopied both for economy and first cost per
kilowatt, higher economy in current production, and to obtain a
larger kilowatt output per square foot floor space. With the
wtroduction of these large units, two conditions confront the
enpineer ; one—it was necessary to run the unit at nealy the
maximuin output, i o1der to get the maximum efficiency of the
generators and engines combined ; and the other—to deliver
this current at two or more potentials to different groups of
{cedais.

To follow the ordinary load diagram of astation, beginning at
the lowest poiat, it is very marely required to produce the cur-
rent at more than one potential.  Here all the feeders may be
thrown on ane bus bar, or the bus bars may be tied together.
As the load riscs, certain feeders will become more heavily
loaded, and they will have to be supplied with a current of high
yoleatial, but to run a lane unit on this potential bus, where the
01d 1t has to carey is a sinall part of its total capacity, it would
be an uneconomical method of producing this current, as the
unit under these conditions is working disadvantageously both
as regards expansion of steam in the engine the }:ﬁclion field
and armature losses.  Several different methods are now used
10 effect 2 higher economy in the delivery of the current to the
busses.  Mr. Barstow, general manager of the Brooklyn
Nluminating Company, has devised the well known “ booster”
system.  This mcthod works out very well where three poten-
uals are required. In the three-wire system two * boosters”
are required for each potential, and it is the usual practice to
cauple these “boosters ” tngether, making one continuous line
of shafting, to which is also coupled a motor for the purpose
of keeping the * boosters™ up 1o full speed and making good
the losses «due v uansformation and unequal loxding of the

TAbatracy af paper sead before the National Flectric Light Avwociatien Convention,
Waadington, IV C,, February 37, 38, and March 3, 1854,

high and low busses. The losses inherent in the “booster”
system are those occurring from friction, armature losses, and
field excitation.

A method has been devised by which to obviate these losses:
adynamo can be used to produce on a single armature two or
more potentials.  Where the difference of potential is small, and
where the load on the high and low busses does not fluctuate
very rapidly, a stooth body multipolar direct driven dynamo
can be used; but where the differences of potential and load are
extreme, a special dynamo is applied and different paits of the
armature run at different potentials and on two or more separate
busses, ltsaction will be similar in every respect to that of
two or more independent dynamos. The different parts of the
armature giving different potentials are controlled by separate
reguiators and the load on these separate busses carned toa
point at which it will be economical to operate a separate unit.
Then this special dynamo can be connected to any one of the
busses in the same manner as any other unit in the station.
The differemt parts of the armature are brought to one potential
and thrown in on any tequired bus in the same manner as in
the operation of three separate dynamos.  In this way some of
the losses inherent in the booster method are obviated, and full
economy of the suppleimentary bus output is always obtamned;
and the full load of these auxiliary busses being cartied by the
one dynamo brings the output of this dynamo up to an efficient
point as regards the operation of the engne and dynamo.

In the introduction of the modern multipolar machine great
attention was necessary in the field circuit arrangement, and the
proper method of exciting dynamos is stilan open topic. Two
methods are commaonly used, each having its own peculiar ad-
vantages and especially applicable to different systems—the
self-exciting, bus exciting, The advantages and disadvantages
of these methods are a3 follows:

In the self-exciting method the field terminals are connected
to the brushes. The advantage of this 1s that the field gradually
dies away as the dynamo slows downs, and when the dynamo
has stopped the field has entirely disappeared. The danger of
a sudden discharge of the field, which would submit the field
winding to a strain on account of the high potenual induced, or
bieaking down the asmawure, is thus avoided. The disadvan.
tages of this method are: ist, the slowness with which the
dynamo builds up its own field, as the dynamo frequently runs
at full speed for some time before it develops sufficient electro-
motive force to be connected <o the system; 2d, the possibility
that the field may build up reversed.  This may be caused by
the sudden discharge of the field by a short circuit, or even by
proximity to ancother dynawmo.

In the bus-exciting method the ficlds are connected to the
station mains or busses. The advantage of this method is that
the field is instantly made and the dynamo connected mto the
system as soon as it is up to speed.  The polarity of the field is
always the same and cannot be reversed. In bus-exciting of
large multipolar dynamos the taking of the field off the bus in-
troduces into a system of low potential, a high potential dis-
charge, which submits the ficld insulation to a strain which can
be avoided in several ways.  One method is by having a special
switch, which, before severing the ficlds from the bus, connects
the fields in such a way that it is divided into two halves; the
clectro-motive forces of discharge are opposed against each
other and consequently dic away without having any effect.

The disadvantages of the bus-exciting method are : 1st, that
in case the system is short circuited sufficient potential can not
be generated to burn out the short circuit 5 2d, if the dynamo
is operated on a different bus from which it is excited, fulf out-
put of the machine cannot be obtained in case the exciting

tential is lower than its working potential.

1t will be noticed that all conducting parts and swich con-
tacts are made more massive than in the old type appliances.
The economy of thisis very apparent ; for instance, if a thousand
ampere switch were used which had an average elevation of
temperature of 20 degeeces Fahr. above the average air tempera-
ture of the station, this would mean an average loss of 72.2
watts.  And wuth electrical horse power delivered at $60.00 per
year the energy expended in heating this switch would cost
nearly $6.00 per year. From this it is evident that a switch
possessing more matenial and contact surface would be a very
cconomical investment. These points of sufficient carrying
capacity unfortunately do not become evident until the station
becomes fully loaded.

If any part of the switchboard passes an average of 20 degs.
Fahr. above the surrounding air, the high water mark for
cconomy has been passed n the design of this board, and it is
unprotitable to pass the current through devices whose tempera-
ture averayes more than 20 degs. Fabr.  In this case the manu-
factured product of the station is uselessly wasted in its transmis-
sion. Itshouldbeatilized forearning dividendsby passingit through
the mneter of the consumer instead of wasting it 1n the station.

Mr. John W. Anderson of North Toronto, a large sharcholder in the
Metropolitan  Electric Railway Co., has caused a writ 10 be issued to
restrain the directors {rom sclling the franchise to the Toronto Railway
Company.

The Ontarnto Legisiature has passed a il authorizning the amalgamation
of the City and Suburlan Electne Railway and the Davenport Street Rail-
way Co. The company will benceforth be known as the Toror:to Suburban
Railway Company,
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SOME TROUBLES: LOCATING AND OVERCOMING THEM.

NEARLY all trouble in the electric hghting plant is due to neg-
lect, or a lack of mnformation regarding the principles and details
of the machinery used. In anumber of plants where alternating
machinery is employed, trouble has been experienced on account
of the exciters running hot and the machines not working up to
their full capacity.  In one particular case of this kind it was
noticed that on some evenings the exciter would run cool and
the alternator work up to its full capacity and as nicely as could
be expected, while on the next evening, prabably, the exciter
would run very hot and it would be necessary to throw out all
the resistance and even then the alternator could not carry the
load up to full voltage.  As this trouble was not experienced each
evening, the cause was a mystery and for a long while baffled
those in charge. At last, someone with a more extensive know
ledge of the principles, being present at the time the machines
were shut down, noticed that when the exciter current was cut
off it was done by opening a switch in the exciter circuit.

Opening the switch suddenly in this way produced a_strong
extra current in the field coils of the machines which, being in a
direction opposite to that of the usual excitation, changed the
polarity of the field magnets so that the exciter current worked
n opposition to that of the auxiliary current from the self-exciting
alternator.

In these alternitors a ceitain portion of the current is taken
from a commutator, thus straightening it, and makwmg it direct
so that it can be used for exciting the field ; but it is not enough
to excite them to the extent required and neither isit intended
to do so. The exciter current is used to produte a certain
strength of field to excite the machine primarily and also increases
the strength of field to overcome any drop of potential that
may occur on the lines ; and when the polarity of the exciter is
u}t‘vcrsded the machines do not work together in the way they
should.

To overcome the above defect it was only necessary that the
current from the exciter should be allowed to die away gradually,
thus preserviny the original polarity of the field magnet. This
same difficulty has occurred in a number of lighting stations and
there are, no doubt, some stations at the present time where the
operatives are struggling with the same annoyance.

There is one difficulty that frequently occurs in the handling
of T. H. arc light machines which results in fiequent tlashing at
the commutator. This flashing becomes persistent and is most
annoying, as everything about the machine and circuits will
appear to be all right so far as the ordinary tests show.

‘The machine will start up all right and run nicely for a short
time when, in some cases, the commutator will begin to cut and
the machine begin to flash and will continite to do so until shut
down at the end of the run. One cause of such difficulty, which
is of frequent accurrence and is often overlooked, is that the
screens on the air blower are allowed to become dirty, thus clos-
ing the apertures so that an insufficient supply of air is obtained.
not enough to blow out the arc which forms between the com-
mutator seginents—this is the cause of the flashing, by the cur-
rent bridging over from one segmeut to another because theteis
not sufficient blast of air.

Another difficulty which occurs with the same device is that
the oil holes somietimes become closed and the friction in the
blower heats it to such an extent that warm air and vapor is
blown on to the commutator. The warm air is a sufficient con-
ductor of electnicity so that it provides an opportunity for the
ar;:‘ toh form, which it does immediately, and the consequence is
a flash.

A commutator seldom gets hot unless the shaft becomes over
warm and this is generally heated from the beanings when such
trouble occurs. When the commutator becomes hot it will
vaporize, t0 a certain extent, any oil, shellac, etc,, that may have
been used in, or on, the commutator.  This warm vapor, being
a fair conductor, allows the current to jump across the insula-
tion, forming an arc which often extends around the commuta-
tor, producing a flash and putting out the lamps for an instant.

Flashing occurs much more frequently on arc than on incan-
descent machines, for the reason that the potentials carried are
much higher. A defect that will cause flashing on an arc
machine would produce nothing noticeable in the workings of a
low tension machine, although the same neglect has allowed
p}:]msI (;o become dirty or bearings to become warmer than they
should.

Some dynamo attendants make a practice when feeling of
bearings to ascertain whether they are warm, of placing their
fingers on the cap of the bearings, instead of on the bottom as
they should. A dynamo shaft works altogether on the lower
bearing and sometimes the cap is set on liners which are non-
conductors of heat. In such case the shaft and lower bearing
might become quite warm without the cap _showing any notice-
able rise in temperature.  For this reason it'is always advisable
that the attendant should always feel of the lower bearings to as-
certain if they aie becoming warm ; and many a superintendent
or electrician would save himself consilerable annoyance with
flashing machines if he will direct the attendants to look particu-
larly to this point.

Another cause of flashing, on onc particular type of arc mach-
ing, is too great an accumulation of oil on the commutator, or
rather on the lower brushes, for this is where it gathers, umil
the amount is sufficient to fly off in large drops.  An accumula-

.

tion of oil at such point will, by bridging over the insulation or
air space, cause tlashing as soon as the oil becomes warm,
‘This it will do hecause thc oil is interposed between the brush
and commutator segments and by reducing the electiic conduc-
tivity cause heating. This can only occur from oversight or
neglect and can be casily removed when noticed.  Verily, clean-
liness is next to Godliness in the electric light or power plant.

FUEL ECONOMY IN ELECTRIC STATIONS,

At the recent convention of the National Electric Light Asso-
ciation, a committee presented a report upon the coal consump-
tion of electric stations, which seems toindicate that the average
of clectric stations are wasteful in the use of fuel, and that there
15 an immense opportunity for nuprovement. The comnuttee
states :

We are requested to furnish this convention with the facts re-
garding the amount of coal used in actual practice to produce a
given quantity of electricity.  The information was obtained by
coniespondence, and furnished the commuttec m amperes, volts
and hours on each circuit, and the amount of coal used covenng
this period, including that used for banking fires, etc. The ag-
gregate clectrical output for twenty-four hours was then calcu-
lated and compared with the totalamount of fuel used, giving the
watt hours per pound of coal. All improbable and apparently
erroneous reports were discarded, #and the tabulated statement
herewith comprises intelligent replies from a large number of
electric stations, including many of the leading corporations.
The great saving n operating in large units and running con-
tinuously is plainly shown by the repoit, which shows 208 watt
hours per pound of hard screening,s where about 8,000,000 watts
were generated, running full twenty-four hours, as aganst the
report, which claims only thirty watt hours per pound of soft coal,
the total output being less than 6o,000 watts and the seivice
being furnished only seven hours. The best results do not com-
pare favorably with the results secured in generating power for
manufacturing purposes.

In order to facililate this companson we have p.epared a table
based on 9o _per cent. mechanical efficiency i the engine, and
the same efficiency in the dynamo.

746 X .o X .90
coal per hour.

Then

=watt hrs. per Ib. of coal

Coal per hour \Vatt hours
peri. H. P, per 1b, of coxl.
1.3poundsshouldproduce. .. ... . .. ... ..., 402,84
2 - N S T T T YT 302.13
3 - . . :

3 . .
M . . .
6 . X} a“"
2 . . .
8 (13 . (3
9 . . .

o . . .

11 . . .

12 . . “

15 . . .

18 . .- .

20 . . “

From this estimate of engine and dynamo loss, 13 pounds of
conl should produce Jo2.24 watt hours. We have a report fiom
the Chelsca jute mills, of Brooklyn, N. Y., covering a period of
six days, where an average of 653.3 indicated horse power was
developed from a coal consumption of 1.482 pounds per indicat-
cd horse power per hour, the load varying from 495.21 to 764.96
hoise power.

_This cquipment consists of Corliss compound condensing en-
wincs and vertical tubular boilers.  The plant was in operation
ten hours each day.  The figures given cover the whole amount
of fucl used, including bankiug, etc. The fuel used was George's
Creck bituminous coal.

If our percentagce of efficiency is correct, and if we could have
a fairly uniform electrical output this plant ought to produce
over 400 watt hours, or double that of the most favorable report
given us, more than double that of the next best report, thirteen
times the efficiency of the plant making the lowest report, and
between four and five times the average efficiency of the whole
report.

No attempt has been made in this report to classify equip-
ments, as wits originally intended, but with the information here
furnished as a basis the work can be readily classified, additional
information secured, and the original scheme of establishing an
average basis of efficiency for the several lines of equipment can
be carried out,

The correspondence shows a marked interest in the work,
and many returns were_accompanied by a request for inform-
ation showing how their report compared with others. We
believe the tendency of the work is to encourage more careful
records, which in turn assist in locatiny and eliminating losses,
and we hope future reports by this cominittee will show a much
betteraverage than 8S.4 watt hours for onc pound of coal.

After a conuderable amount of discussion, the Ontano Legislature
refused to grant incorporation to the Totonto and Richmond Hill Electnie
Railway Company.
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PERSONAL. Mr, lj. L. Halur:ls. of l'tllonclton. t}l Bil. is the lcadln'g promoter ofa cor?paqy
) . : recently organized ot that place for the purpose of constructing an electric
Mr, M, W. Corbitt, who is well-known from his long connection with the milway’.' 'f’he conuruclio: of the road w‘:ll l‘:c conunenced ut an carly date,

electrical trade, has been appointed representative of the Montreal Electric

Co. . Maetei

Atr. 1.. W. Crannell has resigned his position with the Royal Electric Co.
and accepted that of general agent for C, V. Heuderson, electrical con.
teactor and manufacturer, of Montreal. .

Mr. D. A. Starr, who has for many years been connected with the Royal
Electnc Co. of Montreal, has lately severed his connection with that con
cetn, and has opened an office as consulting electrical engineer, in the
Boar! of Trade building, Montreal,

Mr. G. R. Lung. of Brooklyn, N, Y., has been appointed mechanical
superintendent for T, W. Ness & Co. of Montreal, and lias charge of the
factoty of this company. Mr. long is extremely well qualified for the
position, having had an extensive expetience in the manufacture ol clectri-
cal apparatus. .

Mr. Roes McKenzie has atsumed the duties of his_new position as
manager of the Niagara Falls Park & River Railway, Mr. McKenzie is
very familiar with tilway wotk, having served for ten yeirs past as assisant
supetintendent of the eastern division of the Canadian Pacific Railway.

Mr. Sulby of the Crompton Howall Electric Storuge Battery Co., paid
flying wvisit to Montreal the other day to witness the successful starting of
the battery plant in the Royat Victoria Hosmital which has been installed by
the Crompion Howall Co., thus making the third large storage plant put
in by them in Montreal.

Mr. W. A. Grant, who so successfully managed the Niaguara Falls Park
and River Rauilway Company during the first year of the operation of the
road, has tetired from the management, and has bieen succeeded by Mr.
Ross McKenzie of Montreal. Mr. Grant again assumesa pasition with the
Canadian Pacific Railway at Montreal. Prior to his departure for that
city, he was the recipient, at the hands of the employees ot the road, of a
handsome gold watch, chain and locket,

e ————
SPARKS.

‘I'he assignment is reported of Mr. C. R, Ernst, clectrician, New Ham-
burg, Ont.

A 1000 light Westinghouse plant is being installed by the Windsor, N.
S.. Electric Co,

Mr. W. H. Baker, electncian, of London, Oat., 1s reported to have
abandoned bhis estate.

Mr. A. Ramuge. Chesley, Ont., has recently installed a Goo light Westing-
house a'ternating p'ant.

An clectric light plant has recently been installed by the Reliance Electric
Manufacturing Co., at Cayuga.

Mr. W, C. Freydenburg is interested in securing the instailation of an
electric light plant at Westport, Ont.

A 500 light incandescent light system is to be installed at Mitchell, Ont,,
by the Royal Electric Co., of Montreal,

‘The Fenelon Falls Electric Light Co., of Fenelon Falls, Ont,, has just
been incorporated with a capital stock of $3,000.

Mr. W, C. Price. left Totonto a few days .ago for Honolulu, for the pur-
pose of introducing Canadian clectrical machinery.

* “The report of the city engincer of Quebec show that the city is at present
lighted by 300 arc lights, at a cost of $80 per lamp per year.

Mr. H. N. Ronison has purchased the electnic light plant at Moose Jaw,
N W. 1., and s making additions and improvements thereto.,

1t is said 10 be the intention of the Nanaimo, B. C., Electric Light Co.,
to discard their present plant and install an entirely new system.

Mr. R. B, Angus hasresigned from the directorate of the Montreal Street
Railway Co.. Montreal, and has been succeeded by Mr. James Ross.

Messrs. Healey Bros,, of Munster, Ont., are constructing a telephone
line from Richmond 1o Stittsville and Carp, a distance of about 30 miles.

A new 700 light incandescent plant, purchased from Messrs. Ahearn &
Saper. of Ottawa, is being installed by the St. Hyacinthe Gas Co., St
Hyacinthe, Que,

A new company is about to commicace the manufacture of electnc
machinery at Oakville, Ont., under the name of the Qakville Electric
Manufacturing Co.

The Chambers Electric Light Co., of Truro, N.S., to meet the demands
of their increasing business will add to their present plant a 200 horse power
engine and 500 light dynamo.

The Council of the Township of York have granted to the Toronto &
Scarboro’ Electric Railway Co. an extension of time for one year for the
construction of the road to Little York.

The Monmireal Suvcet Railway Co. are experimenting with the fender
selected by the Fender Commttee of Boston and recomniended by the
Railroad Commussioners of Massichusetts.

Ata recent meeting of the Directors of the Galt & Preston Street Rail.
way Co., Mr, T, M. Burt was elected President, and Mr. Fred. Clare, Vice-
president and Sceretary and Treasures.

“The vacancy on the Board of Directors of the Royal Electric Co,, caused
hy the resignation of Mr, G. R. Robertson, has been filled by the clection
10 the position of Mr, Alfred Brunet.

1t 15 saud 10 be the tntention of the Danville, Que., Slate Co., to construct
an clectric railway 10 carry freight and passengers fiom their quarrics to
Danville station, a distance of threc and one-half miles.

The City Council of Hamilton have passed a by-law extending the
franchise of the 1{amilton & Dundas Railway to the year 1413, and author-
wng the company to substitute clectricity foe steam power. M

Mr. G. J. Scott, of Oshawa, Ont., has been given the contract for the
canstruction of a police and fire alarm telegraph system for the town of
Collingwood, Oat., at the price of $538.00, exclusive of wiring.

The Ottawa Cat Co, have just ccmpleted a new three story building in
which to manufacture clectnic ears. aitside the building a drum clevator
1s heing constructed for raising the cars from the first to the upper floors.

The Relance Eiectric Manufacturing Co., Limited, of Waterford, Ont.,
wnite usin contradiction of rumors which have been to some extemt current
of late to the eifect that their position firancially had been affected by the
fatlure of & local banking house at Waterford. The company state that
only & ion of their banking business was done at this institution, and
that thar posiion will in no wise be affected by its failure, “They further
state that their compan{ has operated at a profit from the time it com-
menced business until the present, and that it s to-day in a financually
strong position.

“Ihe Dominion Government has given a contract to the Canadian General
Etectric Co , of ‘T'oronto, and Messrs. Ahearn & Soper, of Otlawa, for the
construction of ten electric motors, with which to operate the locks at the
Sault Ste, Marie Canal,

It is said to be the intention of the Nova Scotia Telephone Co., to com-
mence immediately the construction of a metallic circuit line between Truro
and Halifax. The cunpany claim that this line when finished, will equal
the mictallic circuit lines between New York and Boston.

The amalgamation of the horse and electric street railways of Winnipeg,
was consummated on the ist of May, and the horse cars ure at once to be
withdrawn., The rate of fare which presailed prior tothe cutin rates,
brot;shl about by the competition between the two companies, has been re.
stored,

The Windsor, Sandwich & Amherstburg Electtic Railway Co., have, it is
reported, decided to build the line to Amherstburg duting the present
summer. ‘The river route will be adopted, and the lne equipped with
vestibule cars.  Construction will begin almost immediately.

Mr. 1. Viau, has made application to the City Council of Hull, Quebec,
on behaif of i company who are desirous of obtaining a 5o years franchise
for the construction and operation_of an clectric riilway to connect the city
of Hull with Aylmer, Gatineay Point and lronsides. ‘The matter has been
referred to a comumittee,

‘The City Engineer of Toronto and his assistant have gone on a visit to
the United States for the purpose of inspecting some of the municipal elec.
tric lighting Jﬂams. and securing data which will enable the City Council of
Torornto to decide whethier or not it would be to the advantuge of the city
to own and operate its own lighting plant.

In connection with the double tracking of the Niagara Falls Park and
River Ruilway, surveys have been made with a view to the'straightening of
the road. ‘These surveys show that the steel towers of the upper suspension

|

(

bridge project four feet into the street, and that the south-cast corner of the |

Clifton House projects even farther upon the highway. The courts will be
asked to decide whether or not the'bridge company can be compelled to
temove the towers,

Ap{ﬂication for incorporation is being made by the Niagara River Tram-

way Co. ‘The sbject of the company is 10 construct a cable tramway across

the Niagara River for the conveyance of passengers, The herdquarters of

the company is to be at Niagara Falls, andrts capital stock is $40,000. The

promoters are: John Flett and Joseph Tait, M.P.P., Toronto; L. C.

%aymgnd, Welland ; R. N. Campbell, Niagara Falls, N,Y., and G. W.
oun

Notice is given of the application for incorporation of the Colonial Ttele-
phone and Telegraph Co., Limited, of Nisgara Falls, Ont., with a capital
of $25,000. The applicants are: Jacob Dilcher, Buffalo, N.Y., banker;
James Banipfield, gentleman, and John Joseph Bampfield, merchant, both
of Niagara Falls, Ontario; ]lames Francis Cleary, Troy, N.Y., broker:
Henry Steinert, counseller-at.law, and John Harrington, merchant, both of
the city of New York, U.S.; of whom the three first are to be the pro-
visional dircctors of the said company.

‘The City Council of Hamilton have refused to adopt the recommendation
of the Board of Works, that Frank B. Rae, of Detroit, be pad a retaining
fec of $300 and a commissicn of five per cent of the cost to estimate for and
put down an electric plant for the city. This is taken to mean that for the
present, at least, the ity authorities have abandoned the intention of attempt.

ing to purchase plant and do their own lighting. The Hamilton Electric

Light & Power Co., are reported to have submitted to the councila proposi-
tion to continue to light the city for a further period of two years, at the
price of 28 cents per lamp per night,

An agreement has been arrived at between the amalgamated electric light
companies of Ottawa, and the Council of that city for the lighting of the
city for the period of ten years from the 1st May, 1895. The lamps are to
be lit 1n accordance with the moonlight schedule, The price 1s tobe
$65 per ycar for each 2000 c. p. lamp with a discount of 25 per cent.
on private lights. These prices are not to be increased unless the company
should be compelled by law to place their wires unddimund The city
is to have the right to string wires on the company’s poles without churge
and of allowing others to string wires by paying the company 2 reasonable
compensatinn for the privilege.

On the afternoon of the 1st of May, a fire broke out in the incandescent
light departmient of the Rogal Electric Co.’s works at Montreal. The fire
brigade were at the time on parade, having been culled ont for inspection
by the Governor-General.  They were consequently not in as good condi-
tion as they would otherwise have been to deal with the fire.  When they
arrived on the «cene the whole of the western building on Prince sireet wos
in lames, and beyond their ability to save. They succeeded, however, in
saving the offices and dynamo house, ‘The incandescentstation and pattern
room were destroyed, and during the progress of the fire a large fly wheel
attached to the engine exploded, the fragments flying in all directions and
carrying away the roof of the building. but without causing injury to the
ciowd surrounding the build'ng. The company’s loss is variously estimated
at from $25,000 10 $50,000, and is understood to be covered by insurance.

Mesuis. Scott Bros., who have lately purchased the municipal lighting
plant from the town of Seaforth, Ont., bave purchased a site on which to
ercct a brick power station, in which it is proposed to install two large
boilers, a powerful engine, and a complete incandescent light plant, For
these parposcs, about $12,000 will be spent.

The annual meeting of the sharcholders of the Royal Electric Co., was
held at Montreal on the 3rd of April.  The gross revenue for the year was
shown to have been, $487,365.70. and the expenscs $375,5:7.93 leaving a
balance of $122,857.77. t of that sum dividends were declared equal to
8 per cent. on the stock amounting to $77.047-14. leaving the sum of
$34.810.63 10 be carried to the Profit and 1.0ss account.

The suit for damages brought against the Royal Elcctric Co,, by Mr.
Fred. Thomson, who was formerly clectrician of the company, came up
for argument in the Montreal Courts a fortnight age. Mr. Thomson
claims $3.000 for wrongful dismissal, while the company contend that his
including Prol. Elibu Thomson, of Lynn, Mass., brother of the plaintift, and
dismissal was due toincompetency. A numberof well.known electrical people
Mr. J. J. Wnght, manager of the Toronto Electric Light Co., were called
upon to give expert evidenrein thecase. A decision has not yet been reached.

PUBLICATIONS.

The May Arena closes the ninth volume of this leader among ke p!
sive and reformative reviews ot the English.speaking world. The table of
contents is very strong and inviting to those interested in live questions and
advanced thought.
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Electric Mining Locomotives, Hoists, Pumps,
and Mining Supplies.

Electric Railway Motors and Suplies.
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Electric Power Transmission Apparatus.
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Arc Lighting Apparatus.

Alternating Current Incandescent Lighting
Apparatus.
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Continuous Current Incandescent Lighting
Apparatus.
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Cenerators for Lighting or Power Circuits
connected direet to Engine Shafts.
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Tilree Phase Power Generators and Motors
for long distance transmission.
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We manufacture only the most modern and perfect machinery, and

our standard of workmanship is the highest.

We have just issued new illustrated catalogues on
°
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THE EXPANSION OF CHIMNEYS.

It is seldom that facihties me afforded for the making of exact
measurements of the espansion and contraction of a factory
It is generally conceded that boiler chimney shafts
should not be attached to the walls of any important building on
account of the risk of ¢racking the walls by the expansion o1
heated brickwork, but data on the subject are scanty, and there
arc even persons who have doubts whether brickwork really ex
pands or contracts when heated.  An eacellent opportunity of
settling thes question has recently presented atself i Ergland,
It was necessary Lo erect a casing of ornamental brickwork around
a boiler chunney of 9o feet high, the inside of which was Fmvidcd
with a brick flue up to over one third of its height. °
completion of the brickwork surrounding_the chimney gave the
upportunity of observang from the top of the casing any move
ment of expansion ur contraction of the chumney aself,
boiler ires were drawn on Saturday afternoon, and relighted on
Monday mornig, the chiunney cooled down, and observations
made from the top of the casing will show a contraction of the
chunncy of 5 mulluneters, or 2-10 tnches durng that time. As the
surrounding wall was still about six feet below the top of the
chimney when the measurements were made, and the first 33
feet of the shaft temiuned practically cold on account of the air
space between 1t and the centre flue, it may be taken that the
length of the brickwork in which the expansion took place was
According to this a shaft 100 feet high would
It is probable that the expan-
sion abserved would have been 50 per cent. greater if the chun-
ney had been allowed a longer ttime to cool down.

chunney.

about 30 fect.
c.\p.m(i.J 10 inches when i use.

A dnuths Falls paper tells of a lamp instalicd by the Packard Lamp Co.
of Montreal, which was in continutous operation for 4,584 hours,

very low figure.

detection for sel
he near

As the

market of Hamilton.

radiating from
ford and Mimico,
company to $2,000,000,

‘The Packurd Electrical Co., of Montreal, is asking fur incor
The applicants are Packard Bros., of Warren, Obio; Howr:
Naginaw, Mich. , and A. McKenzie, barrister, of ‘Toronto.
of the proposed cumpany is placed at $300,000.

The holcl-ktel\crs of Brantford aresaid to be utilizing electricity to escape
ing liquor alter hours,
ed outside the Luilding, and when an oflicer is seen approacting, a button
is pressed and by this means the lights are cxlinguisheg.

Apphcation 1s being made for incorporation by the Dominjon Gas and
Electric Co.. Winmipeg, Man. The company ask for power 10 manufacture
gas and electnicity for commercial pur,
for use in connection with the g; uction of gas and electricity. The
capital stock of the company is to

The bill to amend the charter of the Hamilton Radial Electric Street
Railway Co., which came up for consideration recently in the Ontario
Legislature was s'rongly opposed by the soliator for the Grand Trunk
Railway, and several of the members of the House, who contended that it
gave to the electric roads powers and privileges in excess of those extended
to the Grand Trunk and other old cstablished railroads in which large
capital was invested,  Mr. Gibson, the member for Hamilton, and a depu-
tation of citizens from that city supported the measure on the ground that
the construction of such a road would assure cheap and ready access to whe
The preamble of the bill was passed,
substitutes the name " Hamilton Radl Electric Railway * for that in which
the company was first incorporated, and authorizes thee construction of
tracks to be o&cmtrd by any power eacept steam in various directions,
arilton to Guelph, Berlin,

It also authorizes an increase in the capital stock of the

SPARKS,

N
‘Tha Supreme Court has disimissed the appeals taken by the Royal
E'ectne Co., in the suit brought against it by the City of ‘I'bree Rivers, and
in connection with its suit against £. Leonard & Soons, .
‘T'he Amherst, N. 5., Gazette, states that it is extremely doubtful if there
is to-day in the Martime Provinces a single electric light company doing
husiness’ on a paying basis, notwithstanding that coal is obtainable uta

ration,
iros,, of
he capital

It is said that watchers are siation. -

s, and apparatus and appliances

$1,000,000,

The bill

akville, Niagara Falls, Brant-

TENDERS.

Sealed tenders will be received at my affice up to 5
oclack uustl'.Sl)x\\. MAY 15311, for the

ELECTRIC LICHTING

of the City of London, foratermof 3, 3, 5 or 8 years.
Plans and Specifications may be scen ar my office.

AlL ECPARNELL, A ORMSRY GRAYDON,
Clairman No, 3 Committee, City Eugineer.

T

ENDERS WANTED

A Weckly Journal of advance informa.
tion and public works
The recognired medivm for advertise.

“ memts for Tenders
2 CANADIAN CONTRACT RECORD

TORONTO.

RN

bd

»

The Canadian 0Mca & School Furnitare Co.

PRESTON,
‘OI4VLINO

EDISON & SWAN ELECTRIC LIGHT (0.1

LONDON, -

ENGLAND

A

e

NNV AR

S

Nea

q

i

.

y v MANUFACTURERS OF — o

Dynamos, Motors, Arc Lamps,
Incandescent Lamps. Rosettes,
Cut-Outs, Branch Blocks,
- & Tumler Switches, Snap Switches,

¥ Jack-Knife Switches, Storage Batteries,
; Transformers, Rubber Covered Wire

fo—>"

]

i

TN

O

ASRSEsresss

[

EVERY : DESCRIPTION | OF : ELECTRICAL : MACHINERY : AND : ELECTRICAL : SUPPLIES
- Keaarge Stock on Hand e=———

JORN FORMAN, Agent, :

650 Oraig Street, Montreal

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with /. ‘vertisers



- o - ————

—

May, 1804

CANADIAN ELECTRICAL NEWS

SPARKS.
A five years' franchise for lighting the streets of Amberstburgh, Ont., hias
been granted to Mr., \W. H. McEvoy.
Mr. \W. S, Shaw's electic plant suffered destruction in the fire which
recently wiped ont the greater part of the town of Huntsville, Ont.

An_act has been approved of by the Governnient, granting power to the
Bell Telephone Co , to issue debentures or bonds from time to tune to the
amount of 75 per cent. of its actual ptid up capital stock.

The application of the London Springbank Electric Rulway Co., for a
charter to construct an clectrnic railway from foudon to the neighboring
subutb of Springank, was refused by the legislature, “The application
was strongly opposed by the Mayor and citizens of Londun, an the ground
that 1t would interfere with the water supply of the city.

On the 15th of Apnl, the large fly wheel attachied to the engine m the
electnic hight station at Chaham, Unt., burst into pieces.  Fortunately,
Mr. Robert Trott, the electnician, und s assistant, Mr. J. R Edwards,
cscaped uninjured, 1t s said that the wheel was too light for the duty 1t
had to periorm, A local paper starts off its report of the accident in the
following highly imaginative and amusing manner . * It was not a case of
the twelve foolish virgins who had neglected to see that a good supply of
oil on hand. ‘Theartay of promptly paud electric flwid bills wply attested
to keener business principles. As this sudden darkness came at an hour
when merchunte most require ight a great deat of vigorous ** kicking* was
indulged in, and anathemas were wafted skyward from all quarters.”

It is announced that power 1s being sought from the legistature of New
York State, for the incorporation of a company to run a line of observation
cars suspended from a cable 50 feet above the Niagara River, and follow-
ing the crest of the Canadian and American Falls. It is propesed to
suspend the<cars, which will be entirely of glass and 1ron, from u cable two
inches in diameter. In this connection it may be mentioned that a serious
accident took place a4 few days ago on the suspended ralway at Knoxville,
Tenn., a bref descniption o{uhich was given in the ELKCTRICAL NEws
The hauling cable broke, and one passenger was killed by the
recoil of the broken end crashing into the car.  The balance of the passen.
gers wers let ddown to u steamer anchored beneath the cable way. It scems
doub:ful whether suspended cable ways of this character will ever be very
popular.

A dispatch from $t. John, N. B., states that plans were laid by local and
American speculators to secure at a ridiculously low figure, the ass~ts of the
Consolidated Electric Co.. of that aity.  When the time came §+ the sale
of the property. however, the speculutors were greatly surprised by the
action of Mr. E. C, Jones, representing the Bank of Montreal, who entered
the bidding and forced the price up far beyond the figure at which they had
concluded they could oi.tain the property, Mr. Jones was finally declared
the purchaser at the price of §92 000. There are said to be licns amount-
inrf to about $30,000 against the property, and these will have to bie paid
off, but it is considered that Mr. Jones secured a great bargain. One of
these liens for $20,000 is held by the Bank of Montreal, and it is understood
that it was with the view of securing payment that Mr. Jones was instructed
to take the action he did. It is further understood that the Bank of
Montreal arc acting in concert with Messrs. James Ross, R. B. Angus,
Holt and other well-known capitalists of Montreal, who will become the
proprictors of the road, and who propose to put it in a condition of first-
class efficiency, and will expend over a quarter of a million dollars for this

purpose.

recently.

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUFACTURKS AND 1TAS FOR SALX EVERY DKSCRIPTION OF

TELEPHONIC 3t ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.

Vil furtush tenders forsupplying Warehouses, Public Buildings, Hotels,
and Dwellings with
PRIVALE AND LOUAL FELEPHONE SYSTEMS,
BURGLAR ALARMS, HOILRL, LLEVATUR AND
OIHER ANNUNCIA1OKRS, HOILL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
- BUPTONS, ETC. . .. .. .. ..
Will also furnish tenders to Cites, Towns and Villages for Fikn ALArM
ASND Potick PATROL SYSTRMS,

Catalogues will ke furnished on application

SALES DEPARTMENT :

MONTREAL

Bell ‘Telephone Buddin
367 Aqueduct Street, R

TORONTO:

Bell Telephone Building,
37 Temperance Street,
HAMILTON :

Bell ‘Telephonc  Building,
Hughson Street.
OTTAWA ;

Bell ‘Telephone Building,
Queen Street.

QUEBEC:

_ Bell “T'elephone Buildng,
St John and Palace Stieets.
WINNIPEG :

Forrest Block, Main Strect.

VULCANIZED FIBRE (0, =ersmsosees o
wusamerwws e [IARD VULCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL.

OFFIGE: 14 Dy ST., NEW YORK.

>

THE EXAGT ARG LAMP

NON-MAGNETIC

«. . FOR...

Direct-Incandescent or Alternating Circuits.

~

than any other lamp.

To Electric Lighting Companies—

IT IS WITROUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES.
It is not affected by the flashing of machine.
IT CAN BE REPAIRED BY ANY ONE.
It is much more reliable in action and would save the cost of patrolmen.
The eneigy expended on the clectro magaets’ mechanism to operate most arc
lamps is utilized in THE EXACT to enhance its candle power. Its resistance is lower

By using this lamp all the requirements of a city for power arc and incandescent
lighting may be met by an alternating plant, thereby saving cost of direct generators,
engines, shafting, line construction and maintenunce of same, thus reducing the cost of
installing and maintenance nearly fifty per cent.

One lamp can be butned on 4 5 light transformer and from 23 volts up.

It will pay you to destroy your lamps and
purchase direct from wvs. . ..

The Gurney-Tilden Co., Ltd

Sole Manufacturers
under the W, E. Irish Patents,

For indoor lighting.

THE EXACT ARG LAMP G0. oF canaoa

CORRESPONDENCE SOLICITED.

John St. North, HAMILTON, ONT.

For street ighung,
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TRADE NOTES.

Mt. John Forman, Montreal, hias secured the contract to fit up the paper-
tag fuctory of Alex. McArthur & Co., with a large Crompton Motor, and
to wite the factory for incandescent lights. .

The Kobl Enginecring Co., of Amberst, Nova Scotin, are at present en-
gaged in manulncturing their firct direct connected engine for*clecttiral
work. ‘Ihe engine is being manufactuted for the Canadian General Elec-
tric Co.

‘I'he Vulcanized Fibie Co., of Wilmington, Del.,and 14 Dey St., New
York, have tssued a neat calendar of convenient size, which besides giving
sites, welghts, prices, eic., of the vulcanized fibre which they manufacture,
includes a description of the material, and describes some of the uses to
which it is apphicable in the electrical and mechanical world. Welearn that
vulennized fibre 1s produced by treating specially prepared vegetable fibre
with powerful chemiteal agents, wheteby the extenor portion of each separ-
ate fibre becomes glutinous, and while in this condition the whole mass is
consolidated under very heavy pressure and becomes practically homo.
gencous.  After this the chemienls are extracted, the mass upmmpulalcd.
rolled, pressed and cured by various methods, ‘The material is made toth
hard nnd Hex ble nccording to the use towhich it is to be put. The material
is latgely used for insulating putposes in clectrical work.

, Following is a copy of a letter recently received by the Magnotia Metal Co., New

York:
FAIRBANKS' STANDARD SCALES.
OFFICR OF

THE FAIRBANKS COMPANY, 83 Milk Street, Boston.
CABLR 2 DDRRSS=='* FAIKBANKS,
Magnolla Metal Company, New York, N. ¥,

, Gentlemen :=We are compiling a new catalogue, comprising all the articles
which we are now selling in our department of Railway and Manufactory Supplies.
We desire 1o take this opportunity to add to the line 0f goods which we are handling
and would like to male arrangements with you to take u‘;]» the «ale of your goods and
illustrate the same inour catalogue. The book we intend to isue will consist of 300
pages of the size of 8x 1134 outsilde measure, and will be placed in the hands of every
custonier of ours, both at home and abroal, We handie only the highest grade of
woods, and BELIEVING THAT YOUR MANUFAC l‘URl-:g ARE STRICTLY
FIRST CLASS IN EVERY RESPECT, we wish to give you an opportumity to
have them listed in our catalogue 10 the_extent of one or _tnore pages, provided you
are willing to bear the expense, which will not be great.  The cost of distribution will
be bumne by us. . .

Please favor us with an early reply, as we are making this offer only toa limited
number of manufacturers, and our book will shortly be ready for the press,

Yours truly,
Tux Faiknanks Cosmranv,
(Signed) K. L. T. Evans.

HAWORTH BELTING CO.

MAKERS OF ALL THE WIDE DOUBLE LEATHER BELTS

Used in transmitting power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PETERBORO’, WINNIPEG,
and VICTORIA, B. C.,

ELECTRIC

RAILWAYS

OFFICE AND FACTORY: g AND 11t JORDAN STREET,

TORONTO

4

N

ManuracTurensg of

.. .. Get our DYNANO BELT for Electric Light and Railway Work . . . .

The Imported

English Liquid Vegetable “Anti-Scale”

«evs IS THE . ...

BEST BOILER COMPOUND rox 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, \WWATER GAUGES, ETC.

This compound is purcl# vegetabdle, proves relinble, aid worthy of use by all engineers.
(] .

ed in Great Britain and

the Colonies.,

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

S, B'U G-H

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

436 Richmond Street . .

LONDON, ONT.
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THromas AHEARN. WarreNn Y Sorkr.

Contracting Electrical Engineers
ey e e

AHEARN & SOPER

] OTTA WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Westincrouse Ereetric & Mec. Go.

—Ng N
Slow Speed | Slow Speed
Single and Direct Current
Multiphase Dyramos
Alternators [ and Motors
7N Zii

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.
Ahearn Electric Heaters for Direct or Alternating Circuits.

Long Distance Power Transmission a Specialty.

NOTIG The Westinghouse Altet:nator is the only Alternator

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

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA

Piease mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers




viil,

CANADIAN ELEGTRICAL NEWS

May, 1894

INSTRUCTION-MAIL

Iin Architecture,

Architecturat Drawi 5
Plumbing, Hontlnpnn ventliation
8ridge Englnoarl F

Rallroad Enginecring
sSurveying and anp[nu.
Muachanics

Mschnnlcn‘ Drawling,
Minin

Englls s Branches, and

.
OMIZOSTAL Y.

Little Giant Turbines

WATKK WHEFIS FOR AL FURPONYS

HORIZONTAL OR VERTIGAL

Water Wheel Governors, Machine Dressed Gears,

Pulleys, Shafting, Hangers, Etc.
Welte far Catatogue and Gear Lists,

IS J. G, WILSON & Go., GLENORA, Ont.

ELECTRICITY

Diplomas awarded. ‘To Legin students need only
know how to read and wnte.  Send for Free Circular of
information siating the sabject you think of studying to
The Coriespondence’ Nchool of Mechanlea
and Industrial Seiences, Keranton, I'a.

4000STUDENTS

Head Offce:
LONDON.

DIRECTORS ©

E. Jones Pask, Q.C.
President.
F. A. Fiugerald, Sy,
Vice.President.

Hon. David Mills,M. P,

J. H. KILLEY, Congultin:s Enginecr.
Subscribed Capital, $200,000.

MONARCH ECONOMIC

THE STAN BOLER 3 PLATE 58 NSRNCE OMPAN

DIRECTORS .
John Morsison, Esy.

T. H. Pordom, F«q

JAMES LAUT,
MANAGER,

JOHN FAIRGRIEVE, Chisf Inspector.
Full Government Deposit.

BOILERS

Mote Economical than Brick-set Boilers,
with all advantages of light
portable forms.

Robb Engineering Co.

{(LIMITED)

AMKERST, - NOVA ScoTia

TENDERS WANTED

A Weelly journal of advance informa.
tion and public works.

The recognizmd medium for advertises
ments for * Venders.

CANADIAN CONTRACT RECORD
TORONTO.

>

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Variations in speed de.
tected by fast running,
sensitive Governor ilalls.
Gate movement insiantly
set in operation by elec-
tric current.  Quick and
powerfol action,

\Write for particulars.

VIM. KENNEDY
& SONS

Owen Sound, Ont.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

\
ARNINGTON & Sivs' HiGgH Sparp ExGiNg FOR ELECTRIC LIGHT PLANT, ETC.

NOTICE.
The Canadian Locomotive & Engine Co., Limited, of Kingston. Ontario, have the exclusive license
for baitding our Improved Patent High Speed Engine for the Dominion of Canada, and are fur-
suhed by us with drawings of our Iatest improvements.

PrOVIDINGR, R. 1., Nov. 18th, 1889, (Signed) ARMINGTON & SIMS,

THE
HAZLETON
BOILER,

The
Handiest,
Safest,
and
Most

“TCYOLE" CAS ENGINE

IMPULSE EVERY REVOLUTION without
a separrte pump. NO SLID:

Descriptive Catalogues of the above onapplication.
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PA.CKARB "LAMP CO.

MONTREAT,

UANUFAC‘TURERB OF...

STRICTLY I—IIGH GRADE
INCANDESCENT LAMPS

We can supply you with a fully guaranteed

Jamp in any candle power from 5 to 500 c. p.,

in any voltage and to fit any socket. . . ..

WRITE US FOR PRICES AN D FURTHER INFORMATION.

t
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0 W. HENDERSON Winizsraicacn_FLEGTRIGAL SUPPLIES

..... ESTIMATES FURNISHED FOR....,

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
LIGET MACHINERY AND COMMUTATORS. 44 B S
ELECTRICAL APFPARATUS OF ALL KINDS REPAIRED, leury freet . . . ... e

STORAGE BATTERIES, DOCTORS' AND DENTISTS' ELECTRICAL (CORNER JURORS)
APPARATUS AND MACHINERY,

ELECTRIC AND GAS FIXTURES. N
ELECTRIC FAN MOTORS, L. M ON I A
L4 A

SOMOFF'S FANCY AND MINIATURE INCANDESCENT Lamps.

Lawn PATENT e, STEAM PIPE AN BOILER GOVERINGS

o r:.\ )
WD, i/ - TWQWW 3 Asbestos Goods Steam Packings
-4 Cotton Waste Gaskets, &c., &c.

LARGEST AND BEST ASSORTMENT 1N CANADA.

Ganadian Mineral Wool Go., Ltd. - 122 Bay Street, TORONTO.

Telephone 2376.

LONDON MACHINE TOOL CO,,

LONDON, ONTARIO,

NA‘&UFACTURKRS or

Machinist & Brass Finishers’ Tools

A. B. WILLIAMS, General Agent, TORONTO, ONT.

1t is no longer necessary to import Carbon Points.

THE PETERBOROUGH GARBON AND PORGEI.AIN 00

. can furnish them oquul to any ln tho world, as they are.
MANUFACTURERS O

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELECTRICAL AND IIAHIWIAIIE LINES.

AnsBELTIN

e Tomenime=r  THE J. . MCLAREN BELTING GO. mowTreAL

Telephone 423

THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: 2 IS NOW BUILT IN CANADA : :
Suitable for all purpom.s—\hlls, Electric Lighting and le\\d)s, Heating, Etc
Owver 1,000,000 Horse Power in use

Scnd for our boak, STEAM —Free on application, L S 2 9 Full information and Estimates fumished,

Head Ofjice: 415 BOARD OF TRADE RUILDING, MONTREAL.

E. G. FRENGH., : General Regent for Gane;da

BRANGH OFF!ICE : DBESERONTO.



