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THE CHAMLY TRANSMISION PLANT.
LIV E. M. ARCHluALD.

Tusn long expected day of transmission of electrical
pover from Chambly to Montreat arrived on Saturday,
june 24, à899, wvhcn the lines wvere finally tested, a
lamp being lighted at the Chambly pover house from

hins until the present heen utilizing steam potver fur
gecrating purposes. As early as 1891, hoivever, thcy
sccured control of an immense wvater.povcr situated nt
Chambly, on the Richelieu river, about iS miles from
Montreal. It was found aftcr carertil calculntiotî that
the cost of water and stenni powcer for the size of the

FiG. s.-GNitAxrirc. PLA%.T AT CîiA!ýiiLv.

the Montreal station. On Sunday, the following day,
on of the huge generators wvas slowly and noiselcssly
started, the field excited, switches closed, and power
wvas successfully transmitted into Montreat. Thec first
use of the power wvas to test the transformers in the
sub-station, but at 4 P.ni. stearn was shut off from the
engines in the city plant, and until 5.30 p.m. those

jusing the Royal Electric Company's power wcre, un-
known to hm ct ff from the cit lant and supplied

frmChambly, some i6ý4 miles distant.
The Royal Electric Company bas for many years

been supplying the great bulk of the electric light and
power service in the city of Mlontreal, Canada, and this

plant necessary-Sooo h. p. - -was almost equal, but that
for any incýease in size, the watcr power decrensed at a
much more rapid rate than did steam. Consequently,
the Chambly Manufacturing Company, the principal
directors of which are interested in the Royal Etectric
Company, having been formed, this wvater power was
sold to it, and a contract wvas drawn up whereby the
new company was to supply the Royal Electric Com-
pany with a speciied amnount of power in Montreal,
with provision for increase. One of the conditions of
the contract is that ýhe stcamn plant shall remain as nt
present for twoyearsto provide for possible con tingencies.

The hydraulic equipment of this plant bas already

VOL. X. No. i.
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GENEIRAL V'lKW OPw TlII CIANI.wX l'OWKR PLANT.

liccî very fully decritied in lhese columils (issue of
June livit), and titis article wilI therefore deal solely
vvitl the clectrical cqIuiprncnt. This is cf special in.
Ierc%t iii licig vcry conîplete in aI details, and in re-
presenting the litest design iii ligh tension apparatus,
as aIl the clcctricàI apparatus, consisting cf the large
induetcir alternators, the cxciters, the high tension

la.2. 1;,%%F 01, GENFRATOR.

switchcs, and even the instruments, were specially de-
signed for tItis plant.

(.ENERATORS.

The principal machines are. cf course, the alternators,
cf whicli there are eight, four installed at prescrit, each
a 2o00 k.w. two-pliase inductor machine running at
153 r.p. n., and gcncrating current at i 2,o00 volts di-
rcctly nt the machine nt Sooo alterations per minute, or
66 cycles per second. Generating dircctly at the line
voltage, i2,oeo, disposes cf step.up transformers with
the necessary switcîîboards and transformer house.
This is perfc:ly practicabie with the induction type cf
machine, as thcre are ne moving tvires, bath armature
and field coil rcnîaining stationary, while the huge in-
ductor, con'sisting wholly cf iron, is the onîy revolving
elemient. lience, it onlly becomes necessary te secure
%ufficient insulation iii order to olitain any desired volt-
age.

AIl joints in the armature tcil% are made %vith the
greatcsi tare i kirder tu %%itlist.înJ bud a high pres-
.sure. The joint, aftcr li.ê&inig been --.arefltly soldered, is
Llwered %%;th Iee. l>erN of imtc rubbcr tapc, over
w~hih a ocniposition oi rtibbcr and suiphur ks piaced,
and coered .111 nth seiweral la)crs cf i'isulating
tape. 'l'lie i,,'mt i% tlen soaked iii boiling paraffin wax,
%%hich~LI~Iie the rubber, tîtus producing a joint
suç-l that thete ks no break ini the complete insulation
t tte %vire. Such joints as these arc made in connect-

ing the armature doils together, and for ail switchboard
tvork.

The base of one of these machines is a holiow rect-
angular piece of iron, wvhose outside dimensions arc
87' 2" long, by ie i i* tide, and 25» thick, weighing no
less than i00 tons. It is set on a concretc bed. Rest-
ing on this base is the armature, built up in two parts,
an upper and lower, boltftd together in the middle.
The lowier balf penetrates the base and dips into an ex-
cavation in the concrete, thus making the height of the
machine appear less than it really is. This armature,
which is ofithe tvell known ribbed frame of the S.K.C.
type, is i ' in diameter, 6' 6" %vide. The couls are ail
machine wvound, very carefully insulated and intersect
each other, the inner curving around the outer soe s
te be in quadrature or nt a phase angle of go degreeb.

The single field coul, resting on the armature in a siot
specially preparcd for it, hns a slightly smaller diameter
than the armature and is tvound, net of wire, but of
bare copper strip insulated with japan and isulating
linen. The joints in this strip are butted tegether and
soldered wvith a special solder, thus producing a joint ne
thicker than a copper strip, wvhich possesses a greater
tensile strength besides an equal conductivity.

The inductor, built cf laminated iran and weighing
30 tonts, is the only revolvingelement in the wvhole con-
struction, and is built up very solidly, the poles each
being securely bolted te the spider.

The air gap between the inductor and armature is
ý1 inch. The field excitation, as is the case in aIl
S.K.C. machines, is very small, being only Y cf i per
cent. cf the total output of thae machine. The shaît te
which the spider containing the inducter is attachcd is
92 inches in diamettr and is coupled directly te the tur-
bines. The pillow blocks are boltcd securely ta the base

SFiu. 3 .- INDULTOi ANi) FiELO COIL.
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and thc bicarings are of the sclf.oiling ani splicrical-
scated ty*pe. a

The govcrnor regulating the gates of ecdi wvlicel is
the Geisier eicctra-rnechanicai govcrnor, !nanufnctured
and instailed by the Stiiwell-Biercc & Smithi-Vaile
Company, of Dayton, Ohio, auJ is geared directly ta the
gavernor shaft.

The two cxcitcrs, ecd of whicli is capable of fully ex-
citing thc compiete installation be.sides running thc

Fic.. ..- O5E4 0F TUIE EXCITER UNITS.

crane mator, have each six poles, a capacity af 140 k.w.
running at 266 r.p.m., and geuerating current at 75
volts pressure. They are af the large drumn armature
type, with large camnîutatar, and are wvell ventilated.
A féature is that they are shunt-waund machines. Regu-
lation is afl'arded by Snow mechanical gavernors, beited
ta the exciter shafts. An electric crane having a capac.
ity af 40 tans, [ram the works of the Shaw Electric
Crane Company, Muskegon, Mich., runs the entire
length at the dynamo floor.

From the alternators and exciters the cables pass
thraugh ducts in the concrete floor ta the cable tunnel
situated under the switchboard galiery. This cable
tunnel hans a vaulted roof, and ks of sufficient height and
width ta allow free passage to several persans walking
abreast. It is lighted and ventilated by casements in
the concrete wall. These casements may be seen in the
view ai the dynamo raom, directly belowv the swvitch-
bnard gallery. The cables, wvhich are ail lead-arnîared
from the works of the Washburn & Macu Co., Wor-
cester, Mass., are placed an racks in the cable tunnel
and are passed through ducts in the solid coucrete ta
reach their respective places on the switchboard. The
exciter cables are connected four in multiple, each of
400,000 circular mils, the four having a capacity ai
2,000 amperes. The rubber insulation an ail the cables
is 5-32" thick, and they are tested ta 400,000 Volts.

5SVITCHROARD GALLERY.
The switchboard gallery, situated as it is over the

wheel pits, commands a view of the entire power house
overlooking the dynamo floor. The switchboard, only
hall af which is at presenit constructed, is built af white
Vermont niarble panels, testcd to 20,000 volts, an a
framne ai hardwood. The (rame is seasoned cherry, and
for furthter insulation and protection from lire is wcll
soaked in asbestos paint. This makes it practically
ireproof, and, besides, offers the additional advantage

of being absolutely free of danger fromn accidentaI con-
tact at ail times, ulike a steel frame.

There are two sets of bus bars. These bus bars have

a 5-32" rubbcr insulation, witii a tliick lute outer ctiver-
ing. This wvas used instcad of a lead nrrnorcd bits on
nccount of tlieir bcing no po:-sibility of a static charge
coliectisîg, as would bc linhie in the latter cnsc. As it
zttands nt present, the manin sivitclhboard contains ,îine
paneim, the first for liie exciters, four for the gencrators,
and thc' rcrnaindcr the linie panels.

The ec.iter panel contains the two doubic-potc single
tlîrowv exciter switches auJ ane duubic.pole double tlirow
switchi for cannecting tic clcctric crane niotor to citîter
exciter ; thrcc animctcrs, anc for cacli exciter, and tic
otiier crane motor, thc two exciters, voittueters and
rhcostats. Th~e machine paneis arc exactly siirnilar te
cach other, sa Oint a description of one npphics te ail.
At the top of the board there are four instruments, two
ammneters and voltmcters, the anmeters being placed
outsidc, anc set for ench phase af the getîcrator; below
these are tlîe valtrnctcrs and amineters for mieasuring
the gencrator field excitation, wite bctwcee tlîem is the
synchranii.ing apparatus, co'isisting of ive lanîps and a
three pale switch, for each phase. Tlie lamps are ar-
ranged three in the uppcr raw%, connecter! respectivcly to
the upper bus bars, Uic three-pole switch bcing similariy
connected, and twvo synchronizing iamps in the lowcr
row. Then cornes tlîe generatar ield switch, tlîc tvo
main 12,000 Volt switches, and lastly the field rhcostat.
The apparatus an ecdi ne panei consists af two amn-
meters, ane for ecdi phase, a static ground detector
connected in any circuit as desircd, and the two pole-
fiue switches.

The main ssvitches uscd aoi the generator and fine
panels arc a new departure and necd an explanation.
They are special Iîigh tension switches for breaking a
circuit of i2,ooo volts auJ aver, but are anly uccssary
whcn such a high pressure is generated directly from the
machines. As thcy appear on a switclîboard there is

Etc.. 5 .- Tua CAttt.E TtUNNFL.

aniy a small ironi frame in whiclî a long woodcn lever
may be turned through a i12o degree arc, and a sutaîl
iran handle placed above. This latter is connected by
nîeans ai a lever on the back af the switchboard, ta two
valves, eaclî placed in an air duct inta wvhicli air is
pumped from a fan blowver. These air ducts are two
wooden boxes running the cutire lcngtlî af the switcl'-
board, and are situated so that wvhen the valve is open
a jet af air impinges on the contacts ai the high tension
switch, thus destroying the arc. The iran handie

Jitntinry, Iwo
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directly above the higli tension swvitch cannot be opened
until the valve in tic air duct is also opened, ibius
always insuring &in air blast on the breaking contacts.

For tic switch itsclf the mioving lever on tlie face of
the board is dircctly connccted to a rocking lever wliich
mioves too and fro a trolley containing the dcad side of
thec switcli. Thîis tr.Aley moves forward and engages
witli one set of contacts cotinected to the upper bus bars,
or backwards to the lowver bus bars, according as the
lever is nîoved to tlie riglit or the kift of the centre.
rTie contacts of the twvo sets of bus bars are g feet
apart, and tlîougli the Iloff " position of the trolley is

tubes to prevent main from leaking into tlic powver lîouse,
througlî %vooden ducts to tlîe termninal bouse and tlience
to tbe pole line. Tiierc wvill be four 4-wvire two-phasc
transmission lises on twvo separate pole lines, ecd 16.6
miles in length, altbouglî only two lines are as yet colis-
pleted. No fisses or circuit breakers are used in the
lino, as thie generators, on accounit of tlîe great induct-
aince of their armatures, wvill carry a short circuit for a
short tinte without injury.

The pole ligies are bilt very substantially, tbe poles
being of whbite cedar, 45 feet long, 8 inclies in diameter
at flic top, set 6 ficet in tbe ground and spaced go feet

midway betwcen tlic two,
a break of 6 ect miay be
produced by miovitng the
lever slughuly past tlie
conter. 1 liere aire two 0f

these switcbes for caois
generator sud lise punch.
To prevent arcs trom
jumping fromr one switch
to anoîber, they are separ-
ated by marble barriers;
two ect bigbi.

AI the artmneters and
volticters in use on alter-
nating current are envel-
oped in a handsonie ground
glass; case to protect tlîe
switc.'-board attendant,
sbould lie persist in bi'a
habit of tapping the instru-
mcnts, front rcccivisig thie
shock bc wvould get front
an iron cased instrument
sbould Ilîcre chance to bc
a heak.

For supplying tbc air
ducts with air :WO 45-inch
Sturtevant fans are used,
cach direct-connected ta a
two-plîuse 5oo-volt S. K. C.
induction miotor, cither
being capable of keeping
up tlîe supply required.

To reduce tlîe lino volt-
age to So00 tbat required
by the inductioli motors
for tlîe fans- four si-igle-
phase Stanley air-cooled
transforniers aie used. a
special switchboard for
these, consisting ai four
white niarbie pancls
niauntcid on. a burdwoodfiame, bcing instahlcd utoanc cnd apart. In places whcre it is necessary they are mii-
af the switcliboard gallery. bcdded in concrete.

The high-tension switches are of the bayonet -stick
type, each scparatcd by lieavy marbie barriers. The
lois tension switcbes are the ordinary S. K.C. shide type.
fl.&W. non.arcing enclosed fu<s rrotect the tranN-
formers on both the primary and sccondary sides.

For a loa.l circuit, the twe 6lù k.w. %ingle-pliase
Stnlcv air-coohed trainsiorners are also insttld. The
switchboird for these is similar Iota hc on just de-
scriibed, except iliat it consists afI anhy two, panehs.

l'OLE LiI.

rnithe fiont ai the power bouse the linz %vires,
stillI cad-arrixired, pass uhrou.gh quarter-turn porcelairi

The transmission %vires, four on cadi cross-arni, arc
No.. oo niedium drawn barc copper, iS inches apaxî,
secircly fatstened ta triple petticoat porceluin No. i lmi-
perial insulators, tcstcd la .1o,ooo volts. These are
scrcwed ta aak pins, wvhiich are in turn fastensed to the
cross-arm iv a sadJIe boIt from below. For protection
agarnst lighining, there nre thrc barbed ~rsgrounded
nt evcry pole the entire hc.-,th, one oin top of tlîe pole,
tic other two nt thc outer cnds of the upper cross-arm;
aI are motinied on glass insulators, thîcsc being used on
accounst ai the lesser liability of iracturing thc barbcd
wire and tliti produing a shiort circuit %hani when

pr
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FIG. C..-S'LçiAL SNwuTC11iio.ARD FOR hi AflI.1.5G s0,000 I. P. AT I:50VOL.T%.
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secuired by ordinary staples. lesides these arc two
hanks 01 S.ILC. Iiglhtning arresters and clioke coils at
four places on te ligie where it passes underground, as
wvell as ;î lte powver bouse. At such points there are
eighit gaps between each lige and tîte ground, each gap
being for 2,ooo volts.

Froni lte power bouse tîte pole linie crosses tîte Riche-
lieu river below the dam, the poles being imbedded in
immense concrete piers, along tîte ligie of railway to the
new Victoria Jubilee bridge, over a mile long, spanning
the SI. Lawrence. liere à passes iisto two wooden
boxes, ecd containing ane Uine, *situated outside the
guard rail. Thence it again takes to the poles an the
coip.n>'b right-of-%%a3 lu the Lait.hine Canal, %%hich il
crobse> in 31X -stcel tubes, c~~ie ach, placed 6
feet bulov. the bottoin of tte. --anal, and tlîenceto the

thecir fanl blo'vers and bus bars similar to tîtose nsed in
(lie potver lîouse previouisiy describéd ; Ilience to the
transfarmiers, tlie voltage being there reduced to 230,o
tîte cil>' pressure ; thence back to the switcliboard to
îvhat is called a transfer board, where tîte transformers
may be coupled in any comubinatioiî desired wvithouît any
possible danger of short circuiting tîte fine. The
mnethod of doing this ks t have the plugs of one polarity
slotted and keycd so as ta connect wvith jacks of the
same polarity. 'lle needed instruments, animeters,
voltmeters, and grotind detectors, ait glass ecasecf,
are also situaled on this switcliboard.

There are twenty-four 200 k.wv. single phase Stanley
tratibformers immerbed in iiineraI oil axnd natur -ýoolett,
in three raovs of eight each. Each transformer kb emi-
closed in a rectengular cast iran tank, iii M~iLJ a frec

!,V ~'33 ~FIcG. 7.--POLF LINE OvER RICII.LlEtý RIVER.

sub-station. The fine loss is about go per cent. at full
Ioad.

The lige tests- on JuinC 24 th pIrOvcd PerfectlY batibfac-
tory, not the sliglitest indica'tion of a ground showing
on thc fine, the pressure on ivhich, as stated befare, is
12,000 volts direct from the mnachines, Nvithout any in-
te-position ofl transiormners.

The suh-station, situatcd on Prince strcct ini the
premnises occîîpied hy the Royal 1-l-cctric Cormpany, is a
brick structure, the floor of which is several teet below
the surface, for rensons to bc dcveloped latcr. This
building bas tthor4.-uglîlv wvatcr-proof foundations, even
sevcral fcî above grouind, on account of the tendency
of the St. Law,.rence Io overflow its batiks in the spring
and produce i floodl in the lowcr parts, though protcctcd
bty dykes as tlicy are.

The le.td-.-rniorcd cables enter from below, pass toa
ilîi tensi.o-n switcliboard, the switches, air ducts wvith

circulation is obtained through coils of pipe, the supply
being obtained from the Lachinc canal not far distant.
The Royal Electric Compan) has a, perpetual grant of
water from this canal, obtained from the governtnient,
and for this reason the sub-station was cxcavated deep,
sa that the watcr would flawv from the sub-Mtion Ioi
the transformers by gravity. This sub-station is only
onc-third of the total out put of te ivaiet- plant, hut
permits of enlargement hy rcmaoving some of the boilers
used at prescrnt.

Eachi transformer is given a clear spacc Cree fromi
obstruction, wvhile %ituated. directlv in front is its
switchboard, consisting ofl highi and loiv tension sides,
the svitches on the former being of the haiy-onet-stick
type maunted on a white marbie parie], and cach
separated by a henvy marble barrier to prevent arcs
from jumping across , lthe switches on the low tension
side are of the S.X.C. slIidc type. Cositnectetd iii the
secondary of cach translormcr i% a glas ca-%e animetcr
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indicating the load that cach is carrying. The frame
work of thesc switclhboards is of white oak wvcll soaked
in nsbestos paint and thcn crected and aIlowved to dry
for upwardsot aycar. IL was then given twoScats of
asbestos paint, alter wvhich itis practically fireproof.
Eacb transformer is protectcd by D. &W.non.arcing
cncloscd fuses on both primary and secondary sides.

Power and Iight arc supplied from the sanie circuits,
the slight regulation bcing performed by hand at the
distributing board, the machines themselves having an
inherent regulation of ici per cent. between no laad and
fuilload. As each phase is the independent in two-phase
system, no method is needed to balance the loads on each
phase, except that in order to obtain the full capacity
of the machine cach phase must be fully loaded.

The entire electrical equipment and machinery of the

company, acted as cliairman. lii' rcplying ta the toast, Mr.
Davics exjîre-sd lus regret nt the severaîice of bis relit
tionslîip, and rercrred to tuie kindncss receivcd nt the bands of
manager of te company.

Capt. Tiios. A. Brown, late of Montreal, but naw engincer of
tie 1lavana Street Railway, ba- been a victimi of yellow fever,
but wc arc pleased ta Icarn that ibie crisis lias beeîî passed and
that lie is on the rond ta recovery.

Mr. D. Ml. Campbell, who lias been for almost a d.cade fore-
man oftlîe Ottawa Car Conipany«b workb at Otta.a, was on
Christmas éve made the rccipicnt of a beautiful case of drafting
instruments by trie employces undcr luis supervision.

MNr. Alfred Fairbairn, of Montreal, lias gone ta Kingston,
jamaica. ta accept the posiution ofrconîptrollcr of the West India
Street Railway Co. l3cfore bis departure %omne of bis fricnds in
Mlontreal presented bim witb a gold wvatch as a testimonial of
esteem.

Mr. J. A. Kammerer, local manager at Taronta fortbe Rayal

FIG.. S-INTRIOR OF SUB-STATION IN hMO.\StRèL.

above plant was furni!,hed and installed by the Royal
Electric Co., of Mlontreal. The heavy machine work
was donc in their shops in tluat city, and the lighter
work and asscmbling at the power house at Richelieu.
The -.vrk is creditable to the Royal Electric Company.

PERSONAI.
Mr. B. K. Laird. of Amberat N. b.. has gone ta Cuba, ta se% up

the engunes% %tutpei siere by the Robbi 1ngincering icompany.

31r. Robert (). ivd recentiy u.pent a short vacation in To-
ronto. prrviou% te going to Denver. Col., wbere he bas sccured a
position a% manager of a large electrical company.

# 'n 1'Ie«ember --oth latM.Chas. X. Barion, manager ai Petei-
barea4>1 the Canaxdian Ciencral Elictrie Ca.. %vas martied in Tc.
rontu t limi MacDonald, dittîgbter of Mr. Randclph MacDonald.

Mr. E. Ni. Dav-ues. electrician. reccntly installed an cleciric lighx
plant at Mentague Bridge. T'.E-.. for the Montague E-lectric
LÀgh: Co. Retorstalcing bis departure he-was tendered acompli-
meniary dincer, at which Mr.Ga gta. preaident cf the

Elcîric Co., of Mititral, Ivas prescritcd during the holidays witb
a handscmcly framed group of portraits cf the members of bis
staff. an enlarged photo of himself occupying tuie place of lionor
in the centre, and on eiîbcr %ide photos of the interior of the
Cataract Power Company's grncrating station at DeCew Falls.

Nlr. F.C. Armstrong, wellknown thraugboutCanadaas theformer
representative of the Canadian General Electric Co., spent the
bolidays among hib Canadian friends. '.%r. Armstrong naw accu-
pies the responsible position of manager cf the commer-ial depaýrt-
ment of the wcll-knawrn engineering firm of D;k. Kerr & Ca.,
London, England, ci wbicb Mr-. Rutherford, forimcrly chief engi-
neer of the Canadian General Electric Co., is naw the general
mianager. Mr. Rutherford is at prcsent in India in conncctian
with somte important project in which his firni arc intcrestcd. It
as gratifving to bc able tbus ta record thc success achieved by
Canadians abroad.

The contract for lighting the strects -if Dartmouth, N. S., by
electricity expiýres in june nexi, andi the council will shortiy con-
sider the question cf renewing the contract or instaling a muni-
cipal plant.
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REGULATIONS CONCERNING ELECTRICAL

APPARATUS.
A co,,î%Nîrn of the B3ritish Hottse of Conîmons ap-

pointed to enquire into certain dangerous trades made
a somewhat comprehensive report regarding the dangers
incidentai to the operation of electrical generating
works. After describing the process of gecrating and
distributing electricity, the committee recommended that
the following regulations be aclopted for the protection
of apparatus int statîons where current is generated at a
pressure above 700 volts direct or 350 volts alternating :

i. The frangcs and bcd plate.% of ail generaticig machines sîtal
be eflicicntly conncted to carth.

2. Tite rails fencins; dynamos, or citlcr generating machine.,
shaih be made or wood or othier non.conducting nmatertiti.

3. Ail terminais, coilecting brutlîcs, main connectors, parts of
dynamos, motors or ollier appliances, to whiclt steither regulation
No. 6 nor NO. 7 appiies, !,hall bc so placcd, covcred or fenccd
wvitIt non-conductinig materials. that no person cari toucb accident-
ally, cither %vith his body, clothing, or any conductitig tool, two
parte, diffcring fr-ont, fid other by an aniount which conslitutes a
higi pressure. This mile is to be rend in connection with NO. 4*

4. The floors of ail places where i would be possible to nmake
connection with mectalil high pressure shall bc covered with an
insulating mat of suitable mnaîcrial and kept in a state of efficicnt
insulation.

.lThe material used for wiping or clcaning the commutator
strips or collector rings of dynamos, motors, or rotary converters
of any formi shahl be applied by means of an insulaling handie.

6. In swiichroomns and on the front of swiîchboaids, the main
switches, main fuses, main termiinais, omnibus bars, and ail other
metallic parts shali bc insulatedi or arranged in such manncr as to
render it impossible for any person by accident or inadvcrtcncc to
touch them.

7. The backs of ail switcbboards sball be kept closed, except
for tbe purpose of alterations or repairs. Wlien such work bas te
be carried on cither at the back or at the front of switchboards,
the following regulations shall appiy :

a. No person excep£ a skilled clectrician, ora workman guider
bis personal and immediate supervision, shall bcecmployed
whben *any part is at high pressurc.

b. No extensive or serious repairs shahi be executcd upon metai
whicb is at higb pressure.

c. Whcre the alterations or repais-s ate not of an extensive or
serious cbaracter, ail metallic parts nt high pressure shall be
covered with an insulating cap or protcîcd b>' somte ferai

-of insuiating covering, only one part, or several at the samne
pressure, to be exposed.

S. Ail switcltboards crected atter the application of these grilles
sbaii have, at tbe back, a clear space ofait lcast four fect. Tbis
spacc shaîl not bc uîilizcd as a store room or lumhcr room, or bc
obstructcd in any manner.

9. Any person at work upon a cabie or portion of tbe mains
under high pressure shall wear india rubber glovcs on both bands.

to. Ail acrial bigh pressure conductors in factories or workshops
.%hall citbcr bc insuiated over their entire lengtb, and supportcd a:
such trequcnt iniervais, that, in the evenî of breakage, they ?.ball
nol come within rcach al places where personç arc fiable t0 jSass

or îo bce mpinyed, or shahl bc bo piaced and arranged as le comn-
ply with the requiremicnts rclating LO %u&.I wiàrcs in.-Strect.% cnjoined
bv tbe Board of Trade.

sti. lThe gloves.shalh bc buppiied by the occtipicr, and il ,,ball be
the duty of tbe manager Io sec iliat thicy arc in a propcr state or
rcplair, and are worn by thc wvork.reopie.

s2. -No examunations, repairs, or aitcrations ncce.sttalung the
handling of mains, wires, machine,., or otber apparitus shail be
carried on exccpt in cases or uirgent neccssitv while suc), paris
are under bmgb pressure, and ail suîch work shali bc donc undcr
the personai siupcrva!ion of an cîecîncal enigincer or compeicnt
manager or foreman.

1.3. Whcre opcration- are bcing conducted ispon mains from
which tbe current bas been cut ofF, tbe switcb aai bc locked and
precatiions takecn tbat it %hall not bc uniocked exccpt by Ille
person in charge of thc %tation on h1i3 being satisid that the
danger is ai an end.

14. Every vessci uscd for lubrkcating purposcs %hall bc >o con-
structed tbai ut cannot act as a conductor bcîwcen the hand and
anything toucbcd.*

15. Mlettl transformer boxes shait be eliently coninectcd to
earth, an<i se constructed thit ii the event of '4running to fragie"
tue earth connection wiii not bc broken by tite renioval of tîte fu!se
box or any other part of the box.

s6. Transformier cases, iron Iadders, and ail permanent mietaiie
parts contaitied witlti£ the transformer chanutber, and [lot fornting
part of Ille electric circuit, salil bc nictaiiicaiiy connected te-
getiier.

17. Ail lioles in transformer cascm, iîrougli whiciî hîmgh pressure
conductors pas:, shali hc lincd or btibled with suitable sînd effect-
ive non-conducting niaterial.

M8 Ail higbi pressure connections within n transformer eiîambcr
sitali bu so protcctcd wçith insuiating materialI that il sjhal bc im-
possible to touch tiîcm.

i9. Switchcs whicli can be convenientiy oipcrated froni the ont-
!,ide for cutting off belhli te itigi and low pressure connections of
the traîtaformers %hall be fitted in all transformer chanibers crected
aller tîte application or titese ruies, and in ail existing chanibers,
uniess it is proved to the satisfaction of lier blajes£y'g Chief in,
spector offactories tîtat such ani arrangement would bc attendcd
by special difficulty.

20. Each post or support where series arc iigltting is employcd
shail be providcd w8th nmeans, for compietcly disconîtegting the arc
lamps (rom the tnins, WS£ltou dibturbong the action oF the otte-
iamips.

DECISION AFFECTING LIGHTING FRANCHISE
A MOST important judgment bas been banded ouit b> tbe court

ofappeai a: Mlontreal. The decision was in regard te an action
for $2o,ooo damages brouglit by the Hull Electric Company
against the Ottawa Electrie Company. The facts in the case are:
The Hull Electrie Company got a charter in s8941 based on a
hy.law or the City' of Hull purparling ta gi'e Io il Ille exclusive
right of sttpplying clcctric lighit, power and fieat wvilhin the limits
of that corporation. At that lime the Ottawa Electric Company
iad been located in Htull, and doing business there, for six or
seven years under a privilege ihiat il, did net deem as exclusive.
The Hull company then set up tbe claime tbat the Ottawa coin-
pany was doing business in ibial Cilty contrary Io ils charter,
mnaintaining that il alone biad Ille rigbl to do business in Hull.
WVben no at tention wvas paid t0 titis assuniplion, the Hull compan>'
brought action for damages, and te have il deciarcd that it had an
exclusive privilege ; aise to conipel tîte Oituwa compan>' te take
dowvn ils electric systemn and cease te, do business in Hull. The
Ottawa 'omnpany pleaded in answer that the charter of lthe Hull
company wvas not exclusive, thal il hadl a riglit to continue t0
do business in Hlull, and that it was ntiot esponsible in damiagcs.
The Ottawa company aiso ponted out ibiat il was net within the
power of the legisiature of the province of Qucber, front wbich
the Hull company's franchtise bad been obtained, to grant an ex-
clusive franchise te any company ; that the Dominion -parliamnent
alone bad the power, under the D.N.A. act, Io grant an exclusive
franchise of tue kind in question. Judge I.avergne bield that the
provincial legishaînre of Quebcc had no rïgbt te give an exçlusive
franchise, and tit conseqttently tite action of the Houl company
was unfounded. The case was dismissed witiî cosîs against the
H-ull company. From Ibis judgnient tlle Hull company appeaied
to the Court of Revision at Monîreal, there being on tte bcncb Sir
Mteiborne Tait, Judge Pagnuelo and Judge GuIl. This couri re-
versed %lie decision ofjudgc- Lavergne. lieOttawa company then
hfîturnappealed to the court ofappeal in thcsame city,atndjuadg-
nient, as bas bcen stated, war. rendered re.%loring Judge Laver-
gnc sdecision. i'resîding werc Sir Atexander Le CoNte, judge
Bosse, Judgc Blanchet, Jttdge Houl and Judge Wuricli. Therc
were threc parties te the action. Tbc corporation of the
City' of Hll took sides for the Ottawa companly, and appecared,
tbrough Illte miedium of its legal rcpresecnlative, te uphiold tbe
position thant tl hiad not tn fact granted an exclusive franchise and
neyer itendcd tbal the Hull company sho~uld lite an extlusive
prit ilege.

It is probable that the latter wui non. tarr) lthe tasc cither t0
the bupremec -ourt or lui !hc prit>ý conIf lthcourt ofappcal*.-
judgment is sultaincd the Htul counicil wiii bc enabicd to
estabiih a civic iighting sy.%lcm, wbich otberwise il wiil not bave
power Io do.

The Toronto Robbcr Shoe Company, of Port Daitoosie, Ont.,
arc installing in iheir new factory a i5o i<.w. S.K.C. Iwo phase
generator, wiîh %witchboard, and one 3o hî.jî. and one - h.p.
S.K.C. iwo phase induction motora. The enlire factor>' wili be
ligbîed and operatcd by elcctricit>'.
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A VOLVNG man iianîed Plaulsen, son of a
Telophone anti
Pittoograpir. Iveaittly Iawycr of Copenliagen, Den-

mark, ks said ta have invented a phono-
grapli, designcd ta bc operated ini conjusîction with the
telephlone, and ivhichi iili record %vitlî a ngnetic needie
the message delivercd ta tire telephione. li desired the
phionographi can bie disconnected from tire telephione.
The mctbod of operation of the ne *v invention is thus
bricfly described: "A ver>' smiall niagnetic needie,
whiclî is inflîenccd by the current of thc telephione
wire, governs a steel riblion ivhich in turn runs over
two cylinders. These cylinders comce in touchi with the
rnagnetic needie and the work is done. While the ini-
strunient is operating and a pcrson talks int the
teleptione, the miagnectism in the steel ribban is in-
fluencccl by Ille electric needie ta sucli a degree that a
perfect message is recorded. 'At thc receiving end it is
oni>' neccssary to let the steel rilbans pass later before
tire electric needie and tire current wvilI tiien reproduce
tile ivords sent over the ivire. Jîîst as soon ns the
message fias been heard, by passing a magnet aver the
steel ribbon, the speech is wiped off imnmediately and
the imntrumient is ready ta receive messages agaýin."
A comipany has been formied ta introduce the invention
throughout the ivorld.

ENGINEERING, of London, in a recent
of athcv Corrects. article, refers to the disturbance caused

at St. John's College, Oxford, b>' strily
currents emanating from dynamos in the building.
Reference is also made ta the Toronto Observatory,
lvlhere the delicate recording nîechanismn was Sa seriaus-
ly affected by the current employed on the street
railway Iiîîes 700 feet distant, that removal ta a new

location several miles east ofithe city became necessary.
In the construction af the new building the stone ivas
imecbanicalty tested, blocks showing traces af iran
being rejecied. In the Cavendish laboratory ut Cai-
bridge, even the hnst water pipes are made of copper.
Notwithstanding ever>' precaution, hovever, it is stated
that several af the prominent observatories, including
the national institution at Greenwich, are seriously
affected. The most certain remedy, althotugh a castly
one, is that adopted b' thie Toronto Observatory. The
ptrpose of the Toronto Railway Co. ta wveld together
the ends ol the rails throughout their endre system,
should great>' lessen the escape ta earth af return
currents and the destructive effects af the saine.
Engineering suggests that a rcmedy may also be found
in the use af aluminumn conductors, but af this we are
not sanguine, as ahîminuni is not well adaptcd for use
in cities, whcre the injury from earth currents is
greatest.

ENÇ?VîRV r-veals the iact that the
Electilcai Pmogmnaa electrical industry in Canada shared ta

the full in the prosperity and develap-
ment which characterized nearly every department af
commerce and industry during the yens which lias just
closed. The leading clectrical nîantifacthîring and
supply companies ixcport that the volume of their bus:-
ness for.JSon exceeded by upwards af 7i Per Cent. the
business donc duting 1898q. More thian lialf of fle
:tput tif these companies was applied ta UIl extension
and improvement oi existing plants, the btulk af the
nmnchinery sold bein.g for lighting and power purpases.
There was but little ncw railway construction wvark



Jauîsary, 1900 ÇA~4ADIA~'J BLkBGTI~IGALi ~4EWS
done during the ycnr, but considerable apparatus wvas
rcquircd for extensions and inîproveients ta the street
railways in Toronto, Montreal and Winnipeg. Many
electric lighting companies took advantage of the pros-
perous times ta discard aid type machinery and replace
the sanie with new apparatus of higlier elffciency. lu
most instances, larger nuits were installed and the aid
type machines kept on the premises ta be used as a
reserve in case of eniergcncy. As a resuit: of tlî'z
unusually large business *donc, the stock of the two lead-
ing mianufacturing companies lias risen fifty points dur-
ing the yens, and further advances are prcdictcd. The
wvorkslîops of the electrical rnanufaicturing companies are
said ta be crowded wvith orders ta such an extent that
no promise of delivery at a specified lime can be made
and prices arc firmly niaintained. The outlook for the
new year is also very promising. On good authority
we learn that during this year nearly xoo miles of
electric railway will be built out of the city of Hamilton.
Canada can already boast af having ini operatian
the largest generators in the wvorld, and ta be the
home af some of the largest electrical enterprises in
the world, and there is reason for the belief that
the limit in this direction has not yet been reachced.

Tiun construction of electrie railways
Opoiint through rural districts lias brouight

into prominence the question af what
conditions slîould govern the operatian af these ronds.
lIn the discussion of this question, apportunity bas been
taken by certain public men ta criticise rather severely
the operating methods adopted by street railway com-
pallies. ( The Toronto Railway Co., for instance, bave
been condemned for wvhat is claimed ta be tbeir neglect
in not provid ing an efficient tender. A criminal action
bas been taken by the Crown against the officers of' the
company and the City Engineer, on account of the
killing of a persan while crossing in a sleigh a street
intersection. 'The verdict of the Coroner's jury States
that the fender in use was nat the best available, and
that the speed of the car was sa great as ta be incan-
sistent with safety to, life. That it is naw possible ta,
obtain a more efficient tender than those in use the com-
pany admit, but they claim that the present tender wvas
the best that wvas available when it wvas introduced, and
that since having adopted it they have been endeavoring
ta satisfy thenîselves as ta the efficiency of the variouIs
tenders on the market. 'The question as ta wvbat tender
ta adopt bas been given much consideration by Street
railway companies both in Canada and the United
States. A deputation of the Montreal Railwvay Comi-
pany reccntly visited many af the leading chties in tie
Eastern States for the purpose af investigatirg 'Il
merits of the various tenders in use, and subsequently
recammended the adoption af the fender invented by
Mr. Gea. Sleeman, af Guelph. This fender is now
used by the Montreal, Winnipeg and Guelph Street
railway companies, and has, we helieve, been quite
effective in the prevenhion of fatal accidents. It bas
been suggested that a gavernment canmmission be
appointcd ta make atn investigation and repart as ta
the most efficient fender ta bc employed. This course
would no doubt meet witl the appraval ai street rail-
wvay companies, who %vould not likely be slow ta act
upnon the recommendations made. It is bcing urged in
same quarters that -a line af policy towards clectric
railways, coverir.g sucb points as riglits oi way on

public thoroughires, duration ai franchises, lares,
connections witlî other ronds, and sinîiilar niatters,
should be declared by tlîe goveruniient, and tlîat a
commission or arbitration board should bc appointed to
decide niatters in dispute. No section of tlîe com-
nitinity would welcomc such a policy more heartily than
tlîe railwvay conîpanies, as *they would then knowv
exactly on wvhat grouind they stood. A point ta be
guardcd against, howevcr, is the placing of sucu re-
strictions upon tîte aperation of electric railwvays as would
retard tlîeir developilent. In tlîis connectian it miglit
nat be arniss ta point out ta the electric railwvay corn-
pallies the necessity ai organizatioui, ta, more effectually
present their just dlaims ta, the public autharities, and ta
prevent the adoption ai legislation based an erroneous
assumptian.

DR. Cunningham cantributes ta the
Deatlb (rom Efectrfc Eetia ol aubetets

Shock. ElcrclWrda aubetets
giving a description ai how electric

currents induce deatlî in the lower animais, as wvell as
bis observations regardiuîg effect ai sucbi currents uipon
the humnan body. Dr. Cunninghanm lias devoted nîuch
study ta this subject, and lias made exhaustive experi-
ments on dogs, witb currents at more than x,aaa volts
pressure. To ascertain the efl'ect, currents were passed
for various periods ai time acrass the clîest, thraugb
the brain, and f rom the brain ta the tlîiglis. He faund
that wlien the cliest was transversed by a current for a
sufficient lengtb ai tinie the effect wvas the inimediate
cessation af the heart action. The circulation af the
blood thraugliaut the bady ceased and the nerve celîs ai
the systemn died rapidly from the Jack of indspensable
blood. WVhen the circuit included the heart and the
brain a conîbined effect wvas the resuit, the heart being
tbrown inta fibrillation and the blood supply ta the
brain ceabing. Death is tlius produced by disorganiz-
ing the action af the licart. Dr. Cunninughamn i of the
opinion that artificial respiration, if applied at once,
wvould in the -majarity ai cases restare liffe, but Iliat if
many seconds elapse the ca-ordinale heart beat wauld
fail to reappear. He suggests tlîat the required
stimulus mighit possibly bc given by a higli pressure
electric sbock. This metlîod ai resusitatian nîight be
emplayed on the lower animais, but it would require
cansiderable persuasion ta induce the fricnds ai a
persan injured by an electric shock ta apply as a re-
starative the agent wvbich wvas responsible for bis in-
jured condition. Dr. Cunningbam is ai the opinion
that electric currents act an the lîuman body in the sanie
nianner as they do on the canine raîce. Altagether, bis
experinients are flot favorable ta resusitation in tlîe event
ai a shock frani a higb pressure current.

Bv the annual repart of the ln.and
Bleculce Llgbt Revenue Department ai the Dominion

Ipecin for the year ended June -,oth, i899, wC

are furuîished wvith same particulars regarding the wark-
ing ai the Electric Ligbt Inspection Act, authorized by
Parliament: in tlie spriuîg afi 194 anîd put into effect in
lune ai the foUlowiuig year. Tî ere werc registercd
under the Act during last year 276 canîpanies, wvba paid
in registration tees the Sun' Oi $4,17o. Tliese compan-
ies bave in aperation 10,960 arc lamps and 546,672 in-
candescent lamps, or, calculating that ane arc i.a equal
ta ten incandescents, a total capacity equal *o 6i6,2a0
incandescent lamps. Comparing these figures wvith the
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numbcr of Janîps in use three yenrs ngo, thcy show
a substantial growtlî of the clcctric lighting industry.
During tlic yenr cndcd June 3oth last therc wvere pre-
sentcd for inspection 5,762 clectric Iighit metcrs, of
whiclî 5,566 wcrc accepted as correct or as coming
%vaithn the limit of error permittcd by law. There wvere
rcjcctcd 187 mecters, but 134 of thcse wcre verified aftcr
first rcjclion. The tees charged for the inspection of
metcrs %vere $7,228.25, or about $1.35 per meter. Il
wvil bc observcd that the revenue for the year from
registration and inspection fées reached a total of
$1 1,3908.25. The expenses of inspection are given as
$4,007,02, leaving a balance Of $7,391.23. There was
expended on standard instruments tme sum Of $2,-

625.67. These instruments, we presuime, are in a
nîeasure a permanent asset, and should not be charged
against the expenses of any particular year. But,
even alter alloving a sum te cover the cost of these
instruments, il is shown that there wvas a net revenue
derived froîn the inspection of electric light in the
year under review of $4,675.56. Clause 26 Of the
Elcctric Lighit Inspection Act states that the fées shail
be regulaîed so that îhey will, as nearly as may be,
meel the cost of carrying the Act int effect. It ap-
parently was not the intention of tlne Act that its
operalion should in any way increase the government
revenue. It would seemi, therefore, that the time has
arrived Mien a redîîction of the tees charged wvould
be in order. lt is indeed a strange anomaly that the
clectric ligliting companies should be called uipon be
carry a portion of the expense of the inspection of
gas and weigbts and measures. 'Ne observe Ihat
while the fees for the inspection of electric light are
more ilian double the expenses, the revenue obtained
from gas companies is between one and twvo thousand
dollars less than the expenditure, white for the in-
spection of weights and measures the revenue for the
year wvas $48, 453.95, against an expenditure of $63,-
643.31. Tlhe conîparison is certainly not such as wvill
meet witli tîe approval of the elccric flghing companies
of Canada.

MR. A. F. NASH.
As previously announced in the ELEG'rRICAL NEWvs,

MIr. A. F. Nash, of Windsor, Ont., has been appointed
to succecd the laie Nir. Williams as electric light and
gas inspecter for the London district. MNr. Nash wvas
born on June 22, 1853, in the town of Whitby, Ont.,
securing his firs.t business experience with the firm of
Thîompson, Smith & Son, lumber dealers, of Toronto.
From 1870 t0 1876 lie wvas employed in their Oswego
office. In january of tlie latter year lie became
associated willi bis brother, Mr. C. H. Nash, wvho
during the previous season hiad erected the Stratford
gis works. lie assisted in the construction of the
Napanec gas works, and subsequently acccpted the
management of the Stratford gas works, being ap-
pointed secret ary- treasurer of the company in JuIy,
1877. Four years later lie rcsigned this position and
remnoved to Windsor, where he held a sinijlar position
until 1Februa.ry, 1882, wben be renioved te St. Joseph,

Mo., and hecanme secrcîary-treasurer oh the St. Joseph
Gas CO- In April, 1887, lie returned to Windsor to
hecome inanager of the Windsor Gas Ce.

During the sunîmer of 1887 NIr. Nash installed an
arc ligbt plant in conjuniction uith the ga> works, which
he operated until December, iSc>o, wvhen a municipal

plant having been installer! by the City, he wvas com-
pelled t0 shut down bis plant and dispose of il piece-
meal as opportunity presented. This was bis rewvard
for providing electric lighting for the city wvben that
industry was almost in ils experimental stage. Mr.
Nash continued as manager of the gas company until
March, 1896, when, owing to a change of ownership,
he resigned bis position. His next appoinlinent wvas as
eheatric Iiglit and gas inspector for bbc London district,
the duties of which office he is wvell qualified te dis-
charge in the intetests both of bbc government and tbc
lighting companies.

QUESTIONS AND ANSWERS.
A suBscRînaa Writes from a town in Western On-

tario as folhows : - () 11 1 amn in charge of the lighting
plant here and have worked myself into a small corner
wvith the series street lighting, but yet 1 behiève that 1
am ail riglit, but tb make sure arn bother:ng You.
There are installed and burning 56 street lamps, 32
c. p., and what are called 45 volt lanips, on two circuits.
One circuit bas 27 lamps, the other 2t) lamps, wvith a
booster. 1 want te add îo more lamps-they are
scattered aIl over the twvo circuits-and at the same
lime do away %vitb the booster. The way I figured,
aise where 1 made the mistake, wvas as folhows :As-
suming rny primary voltage at î,ooo volts and the
hamps eacli baking 45 volts, and 56 lamups already
burning, with the ten newv ones makze 56 x io=b6 ;
then in going over nîy lines outside, 1 found that 1
could divide îbem up mbt tbree circuits 'vith very littie
labor and expense, wvhich would give me three circuits
containing 22hamos each, 66+3=2z, and i ,ooo v.-:
22 I. ,55,hich would allowv me te divide that way,
and only leave 10 volts over. But upon considering
ny planlIfound that my primary voltage wvas nearer
1,150 than î,ooo, for my sccondary voltage is zz5
volts. Whab 1 want t0 knowv is this-can 1 safely dlo
this yeb-put 22 lamps in series, thcy being onhY 45
volt lamps, or wvill il just blowv them aIl out of business?
They are the I3uckeye larnp, and as tbey are running
give a poor Iight. 1 don't think they are developing
their full candle power." (:2) I 1 vould aiso like to
ask some of your readers wbat they would conqider a
fair consumplion of coal for a plant consisting of a
boiler Wo x 14', wveIl placed, burning mine run coal ;
boiler feed ; a duplex sheam pump feeding through a
heater capable of raising temperalure frnm 5o' to 19o*
F.; engine 13 x 30, high pressure Wheelock (stearn
pipe covered), running an alternator (inductor) io,14
hours in hwo runs-first eight hours fires banked for
S1,4 hours, thea 2,'ý hours run, and thenti ires banked
again for eigbh hours ; average Joad 17-5 amperes.

.A\SWER.-(i) This is a very simple problem. The
-2 lamps would not have quite resishance enough te
keep current down ho normal. It wvould be necessary
to put suficient resistance mbt cach circuit to equalize
tbemi %vith the pressure. In practice il wvill be a simple
matter te put one or two extra lamps on ho each circuit
and cut hhemn out one at a lime tilI bbc required current
%vas obtained. If there ivere then left more lamps in
each circuit Ihan were required outside, bhey could be
utilized ho light the plant. This wvould bc better than
wvasting tbe current in a rheostat. (z) From three-
quarters to one ton per day, depending on qualihy of
coal and on a somewhaî varying Joad.

GANADIAN ELIEU-17nicuh t4]3ws january, i9m
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A CANADIAN BOILER-MAKER.
l3oitcr-making, like its sister trade, eiliiîe-btiilding, im n bratitlà

of indîîstry wlîicli lins eoinîîiaîded <lie.attention.tild%.tudty of soute
of tlle most able nicil or tlic rânieteent century. Tnie nlature of the~
iuly tient a boiter ks dosigticti tu performi rtiffers il împeraiive <liai

tuez-e slîauld be identiried %ville its constru-Ltiuîa artiz.îis of rcag-
nizcd ability sand ,.kilI. As une %V110î liaS ,iLaivgiimiil lai s
direction we iîitrodîîce to readers of the ELCitiUCAI. Nm~s NIr.
J. J. Main, of Torontio, wlio is wcll known iii engineering circles.

Borre in one of tlle Chiannel Island% in <lie year s85., Mr. Main
calme ta Cniiada %viil is parent. Mien but n boy, obtainiiag lais
eaz-ly educatioîî nt public sciioois at Montrent aaid Barrie. At Ilie
age of 13 lie was appreiiticed to learnt the trade of a mncelînnical
eîigineer, but tli-sikiig lus position urend the fleours lie was required
to woek, nanicly, front 4 o'clock iii tlîe nîtornig tilt 9 t niglît, lie
dccided ta seek ailier cniploynieîii. lie became apprenticcd to
tlie boilcr.inaking iii elie Naz-tliersî Railway sliops nt Taroîîto, nd
wlille tlusengagcd attended elie MeclianbiesInstitute îîiglît bellool,
wlîere lie revesved tuitiali in drawing aîîd niatlacnîaîics ai the cx-
penise oi INr. Cuîmberland, mannagisig director oi <lie Nortlîern
Railwvay Consipany, wlîo tend recognized bienî as a1 diligent< and
faîtlîfîî cnîployc. Aller conîilctiîig lus appreîuticesliip Mr. Mainu
joined lits filîcr in taking conmracs for points, crossiiigs, etc., frr
elle naz-row gatîge railways, tlîcir sliops bei,îg locatedi jîîst ns ellie
site wlicre tlîe large cliiînîiiey of <lie Toronto Railway Conmpany's
power- bouîse now stanids.

Towards tlle close of elle yensr 1870 tlle boiler-making trade bc-
gan ta iniprave, and Mr. Main en-
gaged as ajoîrneyniant witli Dickcy,
Neil & Co., wliose works svcre locat-
cd on Reverlcymsreet, Tor-onto. Tlîe
buiness ai <lus firm was confiuied
largely ta elie building of boliers ror
tlle oil wells in westernî Ontario and ,

for sai.înilling plants, <lac niantif.tc-
turc of marine boliers being well
nîgli cauîtrolled by Neil Curry, whlose
works were ois <lie Esplanade. The
marine boilers of <hase days wcrc of
the ire-box m-eures taîbular, luw pz-eb-
sure sieanne chimney type.

le i-i only 'xlicn we compare tlie
prîmitise metliods <lien esnpioyed
witlî rlue equipment of a modern bail.-
er-making plant of <a-day tuat we
cen appreciate Ia the full extent the
difficulties under wliicl tlîe artizan
labored in eariier days. Mr. &)aîi
states ilat a bo'lIervlîiclî llîirty>year. t
aga wvauld require one year in wliiclî
to build cauld now be complcted in
two nmondeîs. Tlîe sliops of Dickey,
Neil & Company %veze so smali iliat
il wvas frequently rotid nccessary ta
remave ane side of <lie steel in order
ta get a boiler out. Any kind af a
bjuilding %vas considercd as good
enotîgl for a boier sîîop. Anythiîig
but a mutd flooz- was unknown, and
in manny cases liez-e was littie roaof,
and tlîe wvorknman frqiaently- had ta
sliavel tlie snow off lais waz-k and
tools on xinter miornings. Tlîe drill-
ing ofrhies in baller plate va% z-e- INIR. J.
garded as ant impasý,ib!Iity. W~licen-
es-ez tluey could not be punelied %vitlle a ptîncliing nmacine tliey
waz-a cut %ville the liammer and clisel. The chti quîalificationi af
a boiler-maker consisied in bis ability to celt a large naimber ai
hales in a day.

Mr. Main reniaincd %ville Dickey, Neil & Ca. for two ycaz-s, tlien
went ta the United States for a sirifflar pcriod, -working as joi-
neyman lin Titusviile, Oit City and Pittsbbîrg on boliers fr oil wells
and stilîs. It was thuc liat lie gained valuable experience iii
doing rapid wark. Rcîuriaing ta Toronito in 1874, lie cîîgaged
with Irwin & Marsall, wlio caîiducît-d boiter and cuîgine %tcz-ks
on elle Esplanade, between jarvis and George %îrcts. Witle
tistus empfloyed lie lîad <lie honor af building the fiuz-t steel baîlers
bîîilt in Toronito, wluila but conipar:uîively few lîad pz-cvioubly bren
bîîilt an the Caontinent. Tlîcse boilcrs wec 6 fcet 4 incies in
diametcer and sb feet long, and wez-e ilien caiisidez-cd exctedingly
large. Tlîey are suiil in service ai tlle Taranta WVaterworks.
Wliile %vitlla is tirai Mr. Main il.%o built ballez-s fur tlie Toronto
Jnivcrsity. Thec were made af Swcdisli irait, but ilis cstig.itian
proved <bat it %%as practically <lie Mmn class af mlatcrz-l as the
.,teel tîsed in tue boliers for -lie Taronto WVatcrworks, and sviiclî
was. fuz-nislied by elie Otis Steel Company, of Clevelanîd, Oui..

In <lie spz-lng afi S76 the sîîbject af oser bkctcl %vent ta Erie
City, Pa., in <lie capaci<y af foremian forbitie Erie Ciiy trouî Works.
t was thece lits pravicge ta opez-ate oîe af <lie firsi flaîîgig ma-
chines htuilt iii <lie countz-y. Flanging, it unight bc cxplailîed, is
anc of <he mast important branîches of boilcr-.m:uking, anîd MN.

la;n had abtaiiued a repitatian for rapîdaîy aîîd ciYaîeiic>ý an tlus
directionî. In 1877 lie rcîurned ta Cauuada, engaging wilî laîglis;
& Hunter, machinisis miel baller mnakers, of G.uelphi, as foz-ent.

There lho ze.liaaned bltint z8t, wvlicn foc agiai reîuz-ncd Io Eric
City, securng a maore lucrative position. After a pcriod of six.

tecai Rebondtis lie %vas indiuced Io re<uirs ta Cainzda tend tl%sililei
charge of <lie îew work«; ai liuglis & ieutr abotut ta be estuîb-

Maini was al-se iiiterested ii tlîc buinîess, z-ecviîg at perceaitage
oui sales. lie remraiicd %viil <lis iiriî--iii tlie îîcun<inse clia<ged
ta Julins Jiîgi & Soîîs-unîtil î8qi. To fint <i the redit N dise of
constrictiig tlie fz-st large Scatela mtarinie type boitent bîîilt in
Cainuda. Thiis %vas Ini tlae yCar 18t)3. 'fla e rc a 1i et 2 ties
ii diarnic anid i i let-c long. Thie> mer ci %-t btàil i lle %flot),

(tien taktea dowil and rcîiiîved iii picces ta tlue boat iii dry dock uit
l'art Dalliatsie, aaud die puet<ogetiieriii place, îîractically tuianig
elle s<eaaîîboat into a worksliap. lr. Malin alsa erujays < lie dis-
finioîîi of buiildinîg elie lau.gest niîmnber or mîuarine bller-i vie Ille
lakes nt elle hz-est-at tinteC.

Aiter mîarkiaîg ince.sbaitly for tliirty veatrs, Mr. Muulai de-
cided ta take a holiday trip te Great IBritaisu, but aiter havsiaig
scired lus passage ous elle s.teanmer Vanicouvcer, lie ivas prcvcnsid
front s50 doiiug tlarouag faitiily illness. Mr. Main iras about
ta eaîgage in tlle mnîiufiactuire ai boilers agi lus asai adcatiuit,
na lad sclcied touis anîd site, but beCarc arranugemuents
ire iinally caiiiletcd tlue loisoni Irait Works Compuarei,
tifTaroto, miade Meit sut-h a libez-al snd satisii.ctory aiTer lime lie
engagd %vitlle lient as suiperantenulent afi <hein boile- wonks. li
tlie follaiaîig year, 1896, in caîîjuauctioîî %ville Mr. James I. Anunett,
lie puirclansed Ille riglai to mnuacturec iii Cabinda elie celebrateci
Hinie paleat safety water tube bolle-. lîle liuow occupus a durnt
position, being stiperintendeut of tlie l'aisoni Boier 'uWork-. nnd
stiperintendent anid treasurer ai (ie Caaîadiaîî li Saféty Bailer
Caompany. The first conta-et sectired by tîte latter camtpaiîy ias
for one baller of 2zjo lî.p. and tierce of s 50 li.p. for tlic iew unui-
citent buildings in Toz-onto. The favrr itli wliiclî tlie Heinîe baller
lias been receired in Cainda nia>' be uanderstood by mncmiiing

samne of tlie con<trfit<s eciired by Ille
canipany. Iai addition ta tlue above
%.oltraci, tlae iollowing batteries oi
boliter% have bteaul iiistalleci Temple
building, Torntîîo, two boliers ai 12o
li.p. ecd ; Toroanto Electric Liglit
Ca., threc ai 26o liqu. ~clà and two
of.li0 là.p. cacli, ilie Jlter bîing tlc-

- laz-est water tube boilers an Canîada;
-T. Maton Ce., Toz-onto, live oi 150

li.p. cach ;Giatta Perclua Rubber
Ca., Toronito, aile ai 26o hi.p.; Mac-

- donalds Rolling Millu Co., for uîtiliz-
iîg aîelet froni blast furnace,

anc af baoh.. Asy)n oz- limie,
y' New WVestminster, II.C., tierce af 6o

li.p. caci ; Mal.sseyla-ris Ca., To-
rouita, tiz-ce ai .tau li.p. cach ;Do-
minion Radiataz- Co., Toronto, ouîe
ai s je li.j.; Trotte l'ublislîiug Ca.,

- Toronto, ancla of ,a li.p.; new La-
Presse buîildinîg, Mantreal, <wa ai of5i
lî.p. caci ; Cenitral prison, Torouito,
ane of 15<> li.1.; Asyluini for Idiot.,
Orillia, two fa ai ~h.ý.; Cz-awsNeNt
Coal Co., Ferîiie, B.C-., anc ai zoo
li.p.; Lever Bras., Toranto, tira ai
26o h.p. eaiic. Tiiebe COntrjis s-e-
prescrnt a cauisidc-aiou ai Sioo,-
usaa, a business R.- <luite ycaa-s ai
wliicl a siew firun nia>' jubtly feel

* Since assuning tlie supez-intend-
~~ ~. cncy ai elie l'oLsou Bolle- Works,

Mr. Masse lias miade nianuy iii-
pravenlents in <lue plant. lie was

- M.su~.the furst ta intraduce in Canada
piiimatic nmachlies for dilliuig,

coz-kiug and riveîîiuîg ballez-s, anîc li-list-dy:a lcPoison
%vorli a conmplet c psueuuiati c as well as liydz-auilieplant. lewirs
ailso il)iehz-t <o btîild iii natda large digestors for sulplîlepui
mills.,li.avinigjust ccmplctcd tiez-ce far tuie iardniil PIp Ca., ai
1-b:ivkesbury, Ont. E;ucl iigestar iý. il it. 6 inclues iii diauîîecr,
38 fées. liglî, and îlîcy ane kuîawn as cîceei ton digestars, beiiug
capable ai making cleveui talus ai pull) ecd charge, TIieý tire
Made ai us' Steel pIlate, Writt) u !' bute strapu. A Npecial press
for iarming tlue ends, whlichu are elliptica in shape, %vas tuaulît by
the l'oison Comîpany. Il lias a capaciiy ai ju <ails, and roit
aboat Sao,aoo. One ai 'Mr. Main's ingeniouis inveniouns is a
fuiznace for lîeating elue plate. 1< tises crucia ail anud canîpresed
atir, anud is in Ilic farnu ai a large ovco about u féet square. Thais
press and furnace is aise tused for- t1auiging anid pressing large
miarlie balle- lueads.

As a hoiler-miaker Mr. Main is uccagnizcd as liaving icwv coin-
peers. le i% said af teint thait duz-ing lais carer lie lias itîz-c-d acte
a gicither tîuniber ai ttadesmecn quaiied ta tilt <lie îîo-itbaui of
foz-emen than any otlier bailer-iniaker in elle Domuinioun. ïMany of
lais appreuutices aie naw accup>-iug respiouusible posillous ai <luis
. haracter. The secret ai lbis suîcccs5 in <hli repc< proabby lics
in luis ssillinigness aund desire ta inupari iunformation. Thuis char-
acteris. ic la il. strikiaig couuîrast ushl <t- polucy pursucd generally
ii cariier d.uys andI by saisie ah t-e ileseti<lne.

Mur. 'Main passasses ant iiîdivichiaîity tient comnauuds attentionî.
lia is popular %vitlle aIl wlia limet li% acquainsice or fziendsliiip,
and maui> persans cars testif) ai assistaince iii tiiz work receired
ai luis luands. lia is a mans ai braad silind, sautnd juudgmcuîî
and keen pcrception-qualities %%silàl go a laung wvay ta nîakc a
successfujl business bilan. In privale lifr lue is aise riuecls re-
spectcd.

jalitiary, 1900

j
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CHANGING THE TRANSFORMER VOLTAGE.
A ('a1 %8i8 i f 11 iilu' niîrrica,î 1«Iec,.rici.aîi. fai t- îî failow-

îîîg t3leat:cil i ltiw casi 1 change a 0t tr.iîtfirrier sui thaI 1
4.811 rale Ille %atlli.ige Çrtii,O o is go 800 volis. L., lia, abati 1 Cars

uniken %.ioli-.îq triIt(afirnît'r wlîiclî aili rte tfile voilage froni a
sqo.% tilt cirimt in a inn-toit tcircuit.

Tire' ntittaer gita'î : i-t ll iiaias: If lthe trat%ttlrtiler >018 witii te
chiange is fhtteai %villaW two %coîîlairy« colIS vtitili cars lIC coinceted
vtear in liaraillel lair 50 volts tir ira %vrit-S fiir zoo volits, il t5 a rr

,'tlilll îatter to ti lili 80 tiî.joriti frein 5o toits [ai 100 volts
tt iliî.'it i t ining tii'lt- i~niîe a al. This' cars hit deîte b>'
tollwis-iliîg Ille'8 . lave î'îl ira %c'rie% for 800 tot' al ing-
iîîg liaill tiiilllaIi poirntlior 4:01111011 %:ituliet'8jioli liet ttl flic twao

t0tiî 5o.al circt'a %bl8ai fiscal i e Cotîînead ba'îavecgi tis
sunidlt point1 anti ase of Ille ti8t-%ide %vires. îad s it- 8 oo.voit circuit
at niei taklen offT frui (lie oît-'idc tvira-s. Tirie tr.asfrmîer avill

fliîtn lie t aipale itf tr.tliItiriiiiîg il', rageai load frtîll 5080 Io00 voilts,
et il8 îaaîgh î.iIil% ttin8îig %ialce, %îii., ablat titcetiea imy Ille'

prnity l, alle. Por ins8a,îct, if file I ranî'forier t', raies] nt a
kilowaatt a( atîli trantorin a k.av. trousî pa %tiltte mal %0 oits tir front

8tin- la0 5% to %oh%' %t itltt ott'rlaiitg. lis hioaever, file <mati1-
formler is da'ssgnetes 8 gttisl oneit voa.gt ira flic wcoiid.ary, a.
difTerezît lieau miut hia alajîte. If titi% volage i. loci volls, Ille
%iiiiti% rilr.î,l'. i li filnal if loptibii (lie ilijiddiet- b of flic

sa'aofltiary nîuîJîîîg alld ait ailes t'lit for a, ;O-voil terminai, con-
lene îg tilt'l st %ii%8 iemtit a« aiescralied sahave. il t i't ransfaîrnier

a% oîîly avaîalîd (tir ýo voli', tuae îîrîm.try coils slititild bc re8îîîîaeci
anda antter cuit, ai î-xat t dupiicate of tlic sCco8d. ry, i.c.. wiilî
file %.lisse îaomier aif turnI', ai il %lisse %ize et %%ire, SiIoa8d hi' put
es1 ira pl.act of flic prignary. Ti:e', lave' cols aliauld lib conmiect-d
in "crie'.tit fnlich- ýQ .anad îoo.aaii circuits conzîecieda to ihein, as

fe'.criic ttie.ii it t'. iii81% t-t a tr.ttîforiiier rateal ah 1 l.w.
%veilai lie ablea tu iratiisIIrni , k.w. hii aIl cases file ~o a n td

c0-t itrcuîits siioald ie. elcîrically a:înmected t0 ecd asher,
but8 Iluis i%. a% za rimit. l80 tfi'adaiage ira saiil low tenisionls.

INCANDESCENT ELECTRIÇ LAMPS.
.AS' impuiOlant quea%tlofl in c0flhicîtion i t he <lCîperatiail of cc

triae Iigltilig pliant% 8% thi8a tif tfile vaîlaue anal ecicîiy ar'varicous
faîrni'a tif jlîiaii!%cttai.îs aliait a viiiîabe afîscaîssîoîi ofiflhc

rla.tioni Ibetwtv i powea~r i n,îia ll umiîîînatiîon turnîsiietil foris

Ilte %iijectt tif aî palier lv lll%pL'ctr L.och, agi a recent l%58c o

Tlite' Itdgiit î' t f'i anfîtaiiadeeti ai lli) is 1placeal ai Soo 80

,no o ltr'. bail 8181% ext reinie tiuratio oli ilea filamenti is Ly noe
llixii% flic iie.11'%ai cilit- ils aminatîig ti%CefiIisis. Tite real point
-il i-%St uc% tiii maiiînteniance oif aîiîornaî iilinisiating powter. In

%aillt ll%ttitt% i.lillli% Fetdtlàl I let ti Sot)¶ iiauuir oiill avîh a great
iilmiutin8 baiihii t,%visite il' Oliier.% A aiscfai life Of 3,000 10

4,000a hou r' Il.at Iavî aatainced.
.a riutile iî »11' i.nîaaaiicii yit'id a brlhiiaîit liglit ai first for a

gilt% citin%tiiflhtiiii oif eeItrcal cnergv -Iiîov also n alaire raia
t.aflîng t'fi agi bragiàlic'% ulitin aliose aaiîîh %t.art %tt i .1ttc.îker lîglît.

\Viil tile' t.lliîîg off88 iraiiuilîiwtiîig iiOwer lec atplae.trs aiso an

ctilit%llliit souit for a ne a-at l iii f' ronti , to4 att% lier lit ier 'asîile
vtil its 811%îav îîicrt'.i'tu t0a watt% lier t'aîdle befîre- (lie lami> rails.

«i trt' 8%,iai'î. .1 git'.i dtfetren, t' in tiffe.!ci 1-ill.ip Ca cilitor

flei i e u ic îî.ktr%. L.inîp'. taledai ati ah' aies arae famaîna Io %ary

ba'tttej-l Il' and ;<à t .ilil%, tthiïit :,% çandle laipa inay ranlgae front
.; ai 50; canîdies. Ai inia1ite ifltrtae. iîirMr ae

iin.irketi iawere.ie il braii',.aîc%, -tîîid liîce Siemenîs & llaI'.ka' Ntipil-
lait, for a vaflalion tri llret"..rlt liait mort' lisait - pcr cent. aitilîr
va.y trai flici nornmal raaîngg tif iliit Ltni1is, i. c., foir a lab -audiai

lallni%i a 88o t %,l, flic ll1cS%,ýso %itiailfot e'x, e Ct' 832 %,its net rail
iiarlw ta'a iCi talîS

Ini ordeite1 aitaste t'til,- t' lic ujt'ct hîtl!. I lerr Ll.o nldilctea
t t.e if c'hiliiel% laphon a iiiiller aif iiicatlia's.cent aîp.

îîotig baNtàIll lle and uallai l tl ettaî ti rlll.tlîui v;wel s le a.;01-
%iiillhittîi ail eltîtti -l"lîrg> , tht' rt'%uit% tiealîg 1î

1
.ttl lu ici t e ini

il t irt%. Tuet' .1l1% for flic tt't% %%eue' turiiiîi b: the inak-crs
%ri 1a t raist v t' tl tetain wît~taintitii the inittion tir
%a'a usîîg. .11 iî.ra a ii.'îi article', tif tiîarnîit cliatracter,

I.at iiî 81t.% r.. altrl te lie' teteda', .îîîa il %lljîaliat'ie abat duriîîg
lit .t taa'l .Saia rar tilt poweiîitiî îaaîr %Siiîtalt naît vary

ilt 1li.a1î c. 1i'l a ait. e:tlîî'a %.t% frain flic ntormîal. taliilc. caci
I il';'it 1 .la II.'t.t l aittidâ .t n a11.i lit"%-ttrc 2 lier cent8. ;ltbov

.îîsIt tiivt ilt.s li.lal r.tiilg ta sîaîsa I)tallaing ivîtjîr. rîa tina
a î,~,finlitin oa3 tllC1IZ tt.%% rcqtîîrad <o (ail lictîveen tut' lisiît% 2, j
and 3.ý wattsý lier catiale, and ftle ilii.in;tîing paîatr nialst ne't rail

mîore lisait ç liecr celnt. aiurlîg flic first 48o fleulrs. At fui end aof
titi lit'ritid il tva' aiso requiareîf thati lei caîîaallil)tiosi tir electrical
eticrgy siîoaild miot have ,icrcasel anore tirait 20 e cnt. over
tbat reiluired ai flic beginnisîg.

The records of fle tests are givoîl very 9 %lly ;n ile article
referreal te, boili grapially tal lit labular feaitîî, anid 10te i
original puiblict'aionî tire rcadaar iiht bc referrea, Trite gerierai
concluision-&, iîowever, were aitogether elcar, andl cars readhiy bc

'Tite tests, as iîîdicatcal above, tacre niaide fer tweiiiy.faar totîrs
in orales- la criable flic preliniiisary inenssireaienis Io bc inace. aller
%viiieit fic 48o lîour trial foliowed, &aîîd sulit laalnps as5 biarvved
were filera contintiead on triai until a totai caW hîonri hall bazt'î coli-

iîîetCii.

ITIe getieral retait or flic invetigation siîowcdaat tte coti-
sîltiîltîn ai electricai cliergy coîitinucd about filet sainte pur laiimp
ilirotigisout flic egitire tests lîaviîîg failens off baît sligitiy nt uIl
geriatioin tof' t)0 fleurs, hbit fige iliaînîathîg poawcr dirniilslîc
steadil> das% ing flic sanie finie, su thai tile power lier caîîil ir-

c.reascl îiateriall " ; iii one case fie energy per candie illerca ng
fronti 2.45 watts t106.75ý watts, flic esanie powerlîaa'iîg 11ilco front
24 te 8 during flie rnui ni 960 iîours.

Tiîasc ea'idcnces of' delcerloration in inîcanidescent eicctriè laîips
corresplonda tii a grent exicîli Io tiiose wliicit have baei nolcl in
ctiîiîîctioîi avilit inicandescenit manties for gais iamnps. A sinilar
fâlling-off iîi illaîîniîiating powaer is obseracal, wile tlic consumnip-
lionî tifgas rCilauisficl saille tial lience tuie efficieîîcy is ra'daied.
It is eviaicîtiv in flhc iiiierests oficconomy to observe tlic peri'orni-
ance ofili kindç or lamps andl replace Ilîcîn bt-fore hIe %vaste
beconmes cxcesiv.-Engitieering Magazine.

INVENTION 0F COMBINFM GAS AND STEAM
ENGINE CLAIMED.

Tuii probeuin of flie tranîsfoarmîation oi tienat itîto uniechaîical
Cllergy in ait ecoriomicai manner lias bt-en a pîerpiexiîîg anc since
tlic adt'cnt oi meclianical power. Plrofesor V. Il. Enier.%on,
iîcanicial -and civil engincer, an Aîiiericuî citizen ai hîresclît
rebiding ira Ottawa, Ont., wlîo lias establisiîea a reilutation iîl
Canada through tais recent discovery ai a process for flic cou-
version of saaadust and saavîîîll refuse ini calcium carbide ior

1lie prmoduction of' atci> ierle gas, d!aims îo hîave takcn very loi-
plortant stops ira soiviîîg tule prabliîn, aîîd lie lias in operaltion a
îîott'rful anîd compîact mîachîine wlîicl lie tcrms a lîydro.oiectric
iliotar, inasniticlî as flie niotor is coniposcl aif a ntîîîîîer of'
eiemeîîts, ira tahicît watcr and elcctricity foraîî proîninent parts.
lis respect to bis noav aiscovçry, Plrofessor Eiiierson, avheîî
questicaneal, said :

I caniiot go it thic structural details concernhlg flic notor,
ais 1 hîave net yet securcal patenîts. I hîave designeal fle nmachinet
for opîera8ing îîîy carbonizing îîîaclîiiery, of tvhlciî I expeet t0
insinil plants ilirosigl.oait he country. Tite niolor inay bc zised

foar tîîany otiier plîrposes, sucli as oaperating straelt Cars, boats,
.%ailpiyiîîg eiectris. liglit or pumping watcr for sirvate rebidences,
aîîd as a1 motive powver (or a-eiicies; in fact, in any place where a
iloaerfaîl motor of ligilit weiglit is required. A 80 horse powaer
niolor, as constrîîcted for -a carniage or boât, aaotild not excecal
aî~ pounda in aveiglît, -and fuic<at-o bîouse powear mîachine I naw
have in OPcrahion aa'cghs 46 rousnds, but ira ibis 1 hiave not
attemptcdi 10 reduce file taciglît. Tue moior orgerates ai a
mîoment'% notice b>' coîîîectiîîg a lever avitlî a key, wviici puis ant
electrle haltery in circulit, «and it is as easily controlical as a stt-arn
engitie; in fact, aa'ien once starîod, requires no fuî-ther attention.-

*1TIîe priîîcipie laponl avlich my mutor caperates is equivaient t0
builiding a lire direcîly in a vessel of water ; flic taater, tak:ng up)
fie oure liens, becomes expanded int stoam, andl thaîs produces
nî,ciîanical energy by se doing. Tite hiot gases escaping from
tlic smnoke',uack oai' steam bolIer or tlle higli lemperataîre ai the
exiîaust of a gas ongitie is eiîtireiy obviateal by rny systom ai'
motor, ant i l avîl excecl in point of economy more than Sai per
cent. of îlîc bei stean. eagine practice.

Il ii ordcr abatlftue operation niny bo more tlîoroaîglly under-
%totia, i niay state thlîa atmosphenic air is ciîargedi with car-
bonsaccous matter. Th;i uixture is ;gnlted by an eiectriectirrent,
proditacing expsatîion and a,1 ign tempe untntre. At this instatît i
is brtîagltt loto contact aitli aaater, broken loto mnute propor-
lion%, flie aaer bcbng scoîtvrted itîto vapor ititantancotaîsiy,
tvilicil rediace% hIe teluileralaire andl ilîcreases the pressaîre. vhîicii
.- tes upons aà 1îston asmd is ctîîîacrtcd intai nîcehanical powver. Tite
tahole oiîeration is aaîtomnatic anal continuaus, anral we hîave

pîractically a stcam engina withîout a boislor or exmautîs steani.'
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liranclî Office c~f theCAEtî'î titi kAi Nx%,

MONTREALI, Jaîîua.*ry ;, Iqo.

Rt is runîored that tlîe Bell TL'leptîone Comnpany wiIl enter suit
againist ertain local îiaîufatturers of 'Illoncs on1 flic groissnd tif
lpatent iîîfriîîgentenîs.

The Royal Electrie Comnpany have lot tlîe svork flie% w5erc
teiidering for at'thie Paris Exhîibitioni, it boitig gienà t a l'.tri%,iaîî
conipany for sonie Ilîrc thîousand dollars le%%.

Ot tawa pecople are discussilg th Iît question wîlîrabd ok
arc or arc not danigerouss. The bursied victinis of tîte explosion
the ailier day woLild sectiî Io bc exîtibits of tle aflirnia.tive side.-
Gazette.

To give an aMarin wvben (lie spced of motor cars is tou great a
smnll dynamio is used to generate power, witli ant armatuire set ta
s espond at a prceerniucid specd of fim dynamio, ringing an
clectric bell as som as the abliormuai specd is rcaclîed. Ex-
change.

The Montrent Electric Company report flic sale of a 5kw
nniltipolar Crocker-WVîcler generator to tlîc Meebants Cottonl
Conmpany for liglîtiig pusrposes. This displaces two snîall tiaits
in old mill. Ant 18 station Eco %Vatclîniat s niiagneto uie de-
tector svill bc iinstahled iii tlîe mtul by tlîc above conîpa,

Sorte vcrv nice decorating bas been donc in Ibis city witb cc-
trie incandescent ianilm, notably aM te Royal Victoria RHospuital
(indoors), where the arrangement was utîder tlie supervision of
thecir cliiefresident engineer, INr. Bowclen, on ivbont il refleets
great credit. TIhis was an the occasion of ilicîr usuial Nnîas
le-tivilies.

Rnt the case af (lie Q jebcc lR ailway, l.iglit & Ilower Comîpany
vs. thie Jacqiies Cartit-r Water Power Comîpany, for S:.ý,oao
damages, and tlîe issue oU a ivrit tif prohîibition, lthe clefence bave
filed tticir stalernent of defence at Qmebie, iii svicm (bey dlam,
that flic action is atot instiîuted on good failli, but sintply 10
lîarass, molcst and nîînoy defendants in thteir work.

The open winter season so Uar lias beeni a perfect «'Iicnic " for
waler pow~er canîpaliies. As bath tIme large Nlontrent conscerns
are sipw on tîmat basi% tadniitted boiît have sleamt reserve), lime
present wiîter, wvlen il gels propcrly la work, 'viii have ilee de-
ciding oU a great part of next spring's conîracts. flic omie wbo
lias Rcast trotuble, or gets out of it flic quickesl, îbîis providing
site niost constant service, will bc sure to be tbe Uavorite.

A discontiiuance lias been filed of bbc suit of tlie RoVal 1El'eclric
Comipany againht tige Chambli, P'oier Ctenilman> and . crii di-
rectors îbîereof. Tlîiq action arose out of a, disputte in wbiclî tRie
trasfer ofecertaini stock and thc icgafly of:îct; of the directors
oftme Chanibly Companiy was cailed in cluestion. Il catiscd con-
siderable excilenîcut iii stock excliange andi busimirs' circles.
Efforts 10 effect a seleent îvere ccntîi.dI brouglît tiianî iNssue.

The varioîîs correspondence schools ii te ileigisboîuisg repiitlic
bave been aclavely canvassing iii Montrent of lale, anîd have dou
gaod business, ane in particlîlar reaping a regmiar iiarvest1 of
students. If some of tliese svouRd sa arranîge their eiectricat
course as to eliminate the dlry inatemnabies and prehimuin1iare. and
get riglit al electrîisy, ilbey svouid capture a lot of former college
stiîdents nowv in cmploysnîent. Ili% I 1 bc renmcmibercd ibiat wiîen
iiîcse scnl tîtrougli college bbecy liad îlot in Ilicir lime the practica1
course provided to.day, and were ttuoroughly Il grounded " ini
nuatbematics, etc., 'nd n:uscanm( for over îbirce ycars of a prob-
able fotir year course, conseqlientl 'V ttîry look svmth awe ni havmng
ta dmgest Iliese over agair. before gemîmng itie food for wlîîcb thîey
itunger.

The McCartlîy Rrewery Company, of Prescoli Ont., Ire ini-
stalîng a liglititg systern mui thîcr bretverv i Rrest-ott, usming flic
Canadian Gcncrai Etectric Comip.mmî>' i.pp ir.au'.

The Britishi CoRumbia Electrie Railwav Comnyn lîa'.e jtît iii-
btalled in lteir newv power tiotiise a ncsî engîne iinanufacîturedl bv
tRie Laurie Engine Comnpanîy, of Montreal. The dianicer ef tîme
high pressure cylindcers. :o inelies amud thiat of tb<e iow lîr.'ssîire
40 inches, tue %troke being 4-- i,îches. Tue conipamty are alsol iii-
stiilliuig oue jo0 k.w. gciieralor of tlic dirct' connctcd type for
sîrct railwv 'ork, furîuislied I)v flie Canadiami Gezîcral Electrie
Company, as well as a ligliting nmacimne froin tRie WVcstingliouse-
Companny, af Pittsburg.

TL13[OKfll and TIELEFHION[,
THE INVENTOR 0F WIRELESS

TELEGRAPHY.
A %%~UU as rccntlv delivered at the Catndion

R nstitute, iii Toronto, by M ir. C. A. Chant, lecturer on
Physics lit the University or Toronto, the subjeet beilig
Il ireless Telegrnphy.'l Mr. Chant elailled that
i arconi is not entitled to, and, indeed, lias never

clainied tile glory wvhicli lias accrued to him in popuilar
report. Long before Marconi's time the tleas wbicil lie
lias since woriced out wvere wvcll known anmong investi-
gators. Farraday %vas the first to direct scietiic
tliottglit along the path which lias led to prescrit resuits.
After lîini carne Lodge, Maxwvell, and a ilnmber of
others, cadi contributing lus quota ho tlie strn of kniow-
ledge on the stibject. Mr. Chant illustratcd tlic various
steps lit the progress of k<nowRedge by a nunuiiber of in-
teresting clectrical experimients. Tlîe chuier mient of
Marconi, lie sa)s, lies i tlie idea of stringing a %,ire to
a liigh rnst, thus greatly increasing tlie distance over
whicli the systcm can be operated. Previottsly the
grcat dilliculty in tusing it over long distances 'vas that
where tle cuirrent encousitered any obstacle, snicl as wvns
presented by the curvatuire of the earth, it wvas sure to
be dissipatcd. The luigli rnast, wvitl tlie atachcd wire,
obviates this to sorte extent.

In nmnking the wireless current of practical value,
Marconi lias been greatly aided by Mr. Preece, suiperin-
tendent of the telegrapli systcmi in England, withott
wvhose cnergy the wh'lole thing nlight still have remaincd
in th:e theoretical stage. MNr. Chant expressed doubts
as to wUîcthcr it %%otJ eer be possible to send msae

in this way across tlîe oceanl, althigli, as Rie pointed
ont, it is necessary ta speak wvitli niticb caution of any-
tliing relating ta tlîe advance of electrical science.

As ta its use iii war, he explained that anc great
diffictlty is tlîat no nietlîod lias yct been devised of
keeping miessages becrut. Tlîe current radiates iii ail
directions, and can be rend by nnybody wlio is provided
wvitli suitable instruments.

THE G.N.W. TEEGRAPH CO.
AN uinusual amotint of construction work wvns donc

dnring _1899 by tlîe Great North-Wcstern Tcegraph
Comipany. A considerable portion of tliis work wvas
made pecessary by tlîe great sîcet storm oi jantiary,
1899. Tlie s> sterns in l.milton, St. Catharines, Strat-
ford, St. NMarys, and otlier towvns in western Ontario
have been re-conlstruicted, ilso Si nmiles of lise hcîween
Windsor and Glencoc. Considerable extensions were
constructed iii Manitoba following extensions of tlîe
Northcrn Piacific RaiRlwa), Iund, in addition, existing
lincs have licen greatly iniprovcd. Upwards of 8a miles
of new line have been built duIring the year on tlîe hune
of the Great Nottheril Railway iîov in process of con-
s-truction bctweer. I1awvkesbury, Ont., and the city of
Qucbec. Tliere remains about an equal arnount of
construction to be carried otut. he volume of business
donc by the conipany duiring tRie year wvas iargely iii
cxcess of any previauis years iii recent ti'iîes, anîd the
outlook is regarded as. îiost satisfactory.

The New~ Brunisvck Telvplin Conmpaniy wili run a uvrc front
Chîathîamî Io Fredericona.
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ENGINEERJING ai'd MEGHf1NIO8

HAMILTON STATIONAR'! ENGINEERS.
'fuit I laiiîitioi brandil of thie Camîntdi.tn .%sociatioi of Statiorary

l.-,ugiiucrr. hlu il-. nuitihlv cducatio,îal mneeting oit Ttiesday, De-
centber iqtli. Anoier tif the scriezi of papers oit iinatliemiatics
wns rend by Mur. C. R. T. F-esetden, tue-- subjeet being Il Signs
and Syiboil Vsed il% 1Fokrntits.

lit opeîîing, il wnvas 'tated tisat the niodern cilgineer foumit il
ncsnylo be.tiaiot conitsanuly using rules in connection witit

lus work. lic said: A formiltinerîtcry a short way of expressing
a rute by mîeaits or letters or sigris, nnd arranges the ule lis %uch
nl svay thtug by miemciy wvriting te quantities, reprebetted in tue
formula liv letters, ii pince of titese letterq, wve have oîtiy to per-
Carra tue indicatcd operations to obtain otir nnswem. ln ivorking
out tiieïe ruies wea:dd, subtract, ntuitipty sud divide, ftnd power
and roots, and iii the formula ive inicate lte operalions by Illte
foilowimtg %igits : T'le plus logis shows tint tue expressions be-
tween witiclîil is pîictdt ire ta bc ;idded, as 4 + 2, nieaning Ille
sunt Of 4 and 2, anti A è l3 wvoîld mena tite sunts of tue quantities
foi- whîietu A aund Il àtand. The inusigiiî betvci t wo expres-
sion% iîtticate-i tlint tue secontd is t bc tak(en nwny or subtrncted
front tue first ; iii A - Il tue quasitty for wiciî B stands is bub-
tracted front that for wliiclt A Itnds. Tite multiplication sigo

sho l thlie qîantities are Io bc inultuptied togetitem, A x B3 or
A 1; inianing tîtat the quanities represeîîted b' the letters rire t0
be inultipticd. L.etters wvritteni together as above, A B, %vitil no
sigu betwveen tltem, are to bc iitultiptied, Ille sign being omnitted
for convenierice. Tite ulisiding %igu iîtdicates the firbt quantity
divided by the second, n% 4 - unean 4 divided by 2 ; 412 and 4
also rend 4~ divided by 2, dite quanttiy Io the fers or above hein.,,

diidcd hy tisaltlu the riglit or betovv. A --. B, AIIIand Aail mcans

qîtaîtity represented tuy A divided by titat rep)resented by 13.
Tite 1)oter ta whîich a nutiber or quantiiy is to bc raised is

:aitown 1'y piaciitg a salit intionber above nnd to tite rigit of iltt
utuimiber or quantitY ; thius ,%3 mens .1 cubed, and ascaris the

1troduct of sý takei t Irc tlisstes ns n factor, 5 x 5 x.. AI menus
lie %-allue Of A intiilied by itself ; thtus A -K A. Tite radix shows

the toot tif a întmber used alone, antd ntnt bte square root. Any
01tier root h. altowit hy lthe assimber~ placeci in tue V of lte sign.

The.e .,igtis ha% e nîso furtîter u-.e uts particutar cases ; the signs
i ) and ( - ) sepiarate expressioîts, and ail qutantities and opcra-

lion% bcttveci tiese fines, attouid bc pt.rforted hcrore the value of
te expression is addeti or suh<macted. Tite sigos ( x ) and<-)
colniect Oitly tîte qumntities oit cith side of iliten.

Titet e are also oter synihols used ta sitortens work by indicaliig
te Nanie oper.îlioit on a itunîber of qutantiies. Titese are gener-

ally calledl hr.icket,,, and ;il) quanttities aîd opera«tiotis enclosed in

ber i% sontetiintes wvriten agnint t<le outsicte of a bracket, in
witicit case tite %igi of ntultiplicationt is always utndemstood. WVe
have atlso the Nign , îîîeaning equai tu, and shows gliat tue two
qualties have tue a.nme valuse.

Forinii.t are geiteraiiy givenii lite sîtapc of an equation ; thtat
iq. certaint letters and operations eqoat sonie allier tester. Below
the formula is %vritten thant for wiiicu cach ]citer stands-, so, in

order to %work a formtula, wce take tito quitstit> repmresented by a
tetter andi place il in titat letter*s piosition in Ilte formula, titen per-
forat tue operalioît indicated, andti he resuit oblained rep)resents
te otiter bitte of tite equaioit or formola. Examsple :

P' L A N
33.000)

Takge a 14" urnning 75
rev- per minute. Mlean cf-
fective pressure is avcr.,tge
p)ressure tlîrouglîout stroke
as faunid by planimleter, 50
lb5.

Ni ensi eflective liressuirc.
1. Stro<e in focs.
N D Nunibe r of stroke -re% châtions pe minute.

A i. .S s q. litcriv.
i. f eet.

tfleore the, meeting closed a hcamty vote of(baniks 'vas tendered

hir. 1Fce-eNtiden for the excellence of fils iaper nild for the intelli-

g ent antd satisfactory îîîanncr lit whici lie liîd cxplained (lie sub-
ject Io the înernbers.

Il was itutotinced tat the subject for îtext montiîs meeting
would bc n paper on friction.

PUMI2 ING MAcHINlER'!.*
lII C. E bosesN.

PizitArq the coginicer in fils varied cxpericncc withi maciîinery
lias given but litie iloughit t Ille important %çork that ai stenmi
punip is cnlled upon ta perforni in connCction with fils boiter pint.
1 would commence by stating that althouglh it is possible t0 feed a
boiter witi allier appliances, tiîc steamt up uîndoubtcdiy is tite
beât, ail rounud, commercial article.

1 do flot propose ta ciller ini the question of cconomny o thec
stean pumpis as comipared with otlier mneans of feeding boilers, such
as injectors aid power pumsps ; thiese no doubt have tileir uses as
auxiliaies, and perhaps in sorte cases il is adivantageuus ta use
a power pliait where the engine or prime miover is conetantly rail-
ing, as by so doiîtg Ilte water is pumiped practically with tue
economsy of tue engiue. A boiter fccd ptump is cailed sipon fire-
qucntly to handie water at various degrees of temtperature, nnd
this being the case, certain mechanicat features in connection with
lis construction have go bc~ considered. For instance, lin handJing
svater atl normai temperature, Say 7o degrees, the ordinnry inside
plunger type of punip is perhaps ait that is desired, whereas sbould
the water renci n tenifpemature of 2 a2 degrees the conditions are
difeérent, inasaitchi as the lemsperature of lthe feed water expands
ail svorkinZ parts of the punip aod :t becomnes necessary to have
the machine sa arranged that. the wnter piston cars bc adjusled t0
niect these conditions. This feature is ensily takren care of by
using a speciat baoler fced pumnp, so constructed tbat is plunigers
arcecxîernally packed. Titis coables the engineer ta immiediate-
ly discern any leak wtîich msay bave takens place and ta satisfy
t.imseif that the pumip i- futiy efficient at every stroke.

Saine enigineers hiave raised lthe objection tona certain amnounst of
friction whlui is set up by the externat ndjustmnent of the plungers,
but if the miachiine is properly made witha deep well flîlink neck
flushes and glands, this feature is flot of very muet, consideration, ns
under absolute test Ille friction set Up iS a very salait percentage.

Difficuity is often experienced wlien puimps are working on very
hot wager, but in) cases that have comse under mvy own notice, I
have usuaiiy found lisat the trouble bias arisen by tlle machine
being ptnced in a position whcre it %vould pmacticatty have t0 raiie
the water by suction, white, in place of this, il should gravitate, as
the Formation of a vactium in pumnp would be inimcdiatlty filted
by Ille vapor from the hot waler and would consequenîly interfère
%s'ith lthe proper %working of the machine. It is also very import-
anit to have vatves of proper materiais for handting seater at high
temiperaitures. Mlachuines are frcquently condemned sslien reaily
the working parts are ai faulli.

In steami plants it sontetimes happens tliat in feeditog boilers the
pumips used are much leu striai for the work required. In nîaking
a choice of a steamn pàump fer feeding boilers it is wett ta htave it of
sufficient size so thiat it. witl do is wvork easily. For puimps having

.çisroke il is poçsible t0 mun them to x5o sirolces per minute; &'
stroke, 130,o; B" strolce, s20 ; 12» strolce, loo; 16' stroie, 83 ; :88
strokce, So. Vou wilt note glial these are maximum speeds, and
for boiler feediog purposes the machine should operate at about
one-fourth of the above speeds. In esîintating the capacity of
the baouer feed punîip the following formnulaw is used:

Il. P X3Ot Ae of sigecyidr
Speed lis inchesx 6o= mofsnlcyndr

Tihis is for a single cytinder piston punîp. 0f course for a du-
pulex il waîî'!d bc one haf t 1hi% atiJ for a t riplex so much.

In very large steani plants the comspotinding of boiter feed pumps
is possibty a mnove in tîte riglit direction, resttiog in a coosiderabty
miore economicat consomp)tion ofstcam. Il is very probable that a
comnpound ean boiter feed pumsp svitl -hortty ho intraduced which
xvill itot b., very much more expensive thian the ordinnry higla pres-
bure machine and would certaintybeweii %vorthtlie differenceincost.
We have machines of this elass operating to-day. %vigih ver>- good

* 'mread t'y C. E. blorpn. £.1 ibe Z4erthcy lI f. Ca.. befoee Tomoto N.1
Camdtzn Auoaaoion ofSuiioaazy Enguucrs
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resuits. Tiiese comapoutid punîps arc madtif feitlicr tlic single tir
duplex type ; some etigincers preferring tlic duplex machine anti
atliers favoriing (lie %*,gle.SoareîinykccretO i
bly ulie single pumpl)is most ccanomîical, as tlcarc less cleranice
spacestu be filledianti camscquently a more economical use of steani.

Anotîmer tenture wlîiclîftic single punip pobssss over tlic dus-
plex is flint i its legigtl of stroke it kq uniorrn, Mille tlie duplex
puinip invariably short strakcs an eiuber sitie, wlîiclî furtlicr in-
creasca wnste in flic use of %tonam. The duplex pump, however,
is pcrrectly positive ils it-i sîi enti n, Whl ilte simngle putmp fins
beers known ta give soute trouble iii tliis respect. Buot tllis is
usually due ta the imîicrior constructionî oi the autoinatie valve
gear. There i, no gooti reasoîl wly a1 steain throwmî piston valve
aliouli îlot bc citially as positive in its aperation as the positively
moved ane if flic ports, bath metitm andt exlîast, arc properly
praportioneti anti madie strictly ta temuplates.

1 thinl< tlie fieldi of boller fccd punips lias been pretty well
covereti, anti 1 will, for a few minutes, take up tlîe condenser
question.

The question ai ecnny is being studied marc closely to.tiay
than was the case somne few years ago, and mnanufacturers aire
a9king for thic most econamical steani plant tîtat car bc instalîcti.
In aidecr ta acîmieve tliese results, caudcnsing engincs of différent
styles arc being called for, anti intiependent condensen. ai many
.ypes arecbeing made ta.tiay-the horizontal single and duplex
forci, anth1e vertical single andi double acting~ duplex or twist
type, or the rotative type. The choice af any one of those con-
tiensera is regulateti by the size aitile plant, andi fer ortiinary
small plants pcîssibly the horizontal single type ai condenser is
thc clieapest. Mhen large units, lîawever, have ta be consitiereti
the most efficient anti economical type of air îîumîî anti condenser
shaulti bc installed.

Undoubtetily the inost efficient type of air pumip to-day is ilme
single acting vertical, ils high cfficicncy being duse ta the fact
thr.t aIl clearance spaces cars be practically dispenseti with ' andi
being ai tlîe single acting type, tlic velocity ari low is not checked
by diversion. lecing provitict w~itlî foot anti bucket valves, anti
these valves always cov45reti %ith Wvater, tîmere is very little
clearance space.

The lack ai eficiency in the double acting horizontal or vertical
type ai punip is largely due ta tie reverse ai sanie ai the above
conditions, as, by tlîe failure ai tîte valves in closing anid also a
large space betwcen tîte suction anti delivery valves. The specti
-at whîiclî air ptnîps cans be operateti depentis upon tîte valve area
wlîiclî they contain. Thmis, in a great many cases, is very mueti
contracteti, anti accounts for tlîe unplcasant noise wliich air
punips are soinetiiînes known ta make on boarti steamrers. If Ilils
valve arca coulti be increaseti the punip woulti work soniesvliat
qui eter.

Beyond doubt tîme most econontical style ai ai.- punîp) is tîte
rotative vertical.type, as it enables you ta use steani cxpasively.
lis first cosi, however, is very mucli greater tlîan thie direct
acting vertical type, andi on accauint oi its rotative action it is
considerably mare expensive ta maintain. I tliink it is possible
ta canstruct an air punip ai a design îvhich will allow oi the valve
area bcing vcry largely i-acreastil anti consequently a hîighîer
speed matie practicabie. This experiment is at prescnt untier
test, .ýnd wc have evcry reason ta believe it will prove ai great
commercial value.

For tlîe practical engineer, perhaps a rude wvhicli is used for tlie
praportioning ofian indepentient air pump anti condenser for cer-
tain sizeti engines wvoulti be well ta remember. The data wîiich
is requireti before being able ta estimate, is tlîe class ai enigine
wthich is being used, tlie pressure ai steam supplieti the engine,
point oficut-off, anti the îîumber ai revoltitions, or pistaîn feet travel,
per minute. By refcrring ta aur list an page 69 af aur catalogue,
you will find the maximum steam that certain bizeti air pumps are
capable ai conticnsing per hour. Thtis, ai course, is baseti on ani
assumptian thast the injection ivater ks supplicti at a tenîperature
ai irom 6o ta 7o degrees.

I have not tîtauglît it well ta occupy your time witli any otlîcr
class ai pumping machincry but what wc are ianîiliar wvitlî, anti
may say that the pumps whîich are useti for mining, punips
lisait arc used in pulp anti piper milîs, anti the triplex povver pump,
anti special pumps for special purpases, have nat been toucheti
upon in thiuj paper.

WVc sliall, liowever, at a future date, be glati ta take up tItis mat-
ter anti refer ta same ai the uses which pumps are put ta in tîme
nîany manurictîiring industries througliout the country.

WATER FED REGULATOR FOR BOILERS.
MR. W. 1l. Tobey, ai Tuliperville, Ont., lia- bemit gramîtet a

patent iii Caniada for a %vater ieed regilattor for lîoiler'i.at4 sliawi
in tlîc accanp.ttiyittg illustratiomi, for wivîilà lie mtakes the iollowiig
claini: TI.e camnîiîatioiî vitlia boiler, liaving a wanter itîlet %upipl.%
pipe andi a valve locateti in siaiti upply pipe ta regtliate tlîe p.1s-
sage oi water intas saiti boiler, ofia dlont ilitiuntei tas have n vtrtit7.l

-Jh
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suavemnent witlîin saisi builer, a pinion mounttti ta liwe an olîcrat-
ive coîlmection vvitlî saiti Iloat, wvlereby a vertical suavenment ai
said float wvill inipart a rotary mîovement ta said inion amîd con-
nections oper-atively cannlecteti ta sa iti pitimons amît tfelicantile uf
saiti valve, wtlîereby tlîe movenient ofismtino w 'Al serve ta ii-
part an ascillaîory niovemnent ta 'amid lîindle, substantially as
describeti.

REPAIRING AN ENGINE.
Aq intercsting repair job tindeitalcen at tlîe Corliss slhops at

Providence is sliown iii tlieacecmipan.tyisig illustrationi frai*lpowver.
An engilie, probably frais) an overtiose ai water, liat knockei cuit
tlic cylisîder lîcati, carrying wvith it a portioni oi tlic flange andt of
the steami valve bonînet as sliown iii Uie leit-lianît Nketch. Tlîe
broken metal ivas planeti aw:ty;alotig the cvîîtral lises (nu> ni) ni
the valves anti cylinder bores anti a castiîg nmate ta replace the

missing section nowv regular in s-hape. F'ourteeti callar %tutis
wvere put in the endi as shuown (x), four af tthich passet ilirouîg*î
the port. Thtejoitît wvas matie oficopper. Afier tlîe ;îatclî was iii
place the cap (13) was put on anti thie valve clîaîîbcr reboreti.
Linke vvere shirunk on C ta make the joiat on the plane (noa).
The engine is now running regularly anti giviîîg no trouble.

'flic Toronto offices ai The Royal Elcîric Comîpany hanve been
remaevet front No. 36 andt 38 York st rect ta No. 76 King st reet
west. Thiis move %vas rendereti necessary aîving ta tlîe builduigs
occuipicti on Vark.%treet bcing solti ta tlîe W. L. Jolinson Conmpany,
wlia purpose erecting a large building on the site for tie manu-
facture oficlothing. The new offices of tic Royal Elcctric Coin-
pany at 76 King atreet wvcst arc comniodious anti a ticcideti i
provement over tile oid location.
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ELU.TFtIG IIIiILWItY DEJrEtftTMENT.

STREET CAR CON TROLLING DEVICE.
itl. Dunîican Ntcll)oîîald, ..îîperinitendeilt tif the Moan-

treal Stecet l'ilway, lias inveîîted a device lîy %viiich lie

liapes ta preve*nt the tota sudden stiirting of strect Cars.
On1 the top of the contraller is a sertes of tiglît stops
placed lit stated intervals and iii a cirele. .\ttaclîed ta
the handle is a !.priuig arranîgemnt whlich conîîects witlî
tlkc stops. -I lie liandle rmils aroîind frecly tîtil the
irst stop is enicauntercd. Mien in order ta put on more

power a prcsure on the handie ks îecessary. A pressure
on the lhandle top allaws the limer ta b'e applied ta the
nexi stop, and Si) on uuîtil the entire circle has beeti
negotdated. lin arder ta go front a staîîd-still ta full
poawcr aliend a1 lapse af iroîin eighit ta ten seconds is
nccessary. By the eld miethaîl one sweep ai the liandle
waiild do it ail. Of couirse iliere is nothing to intcrfere
witlî thc rapid turning oif of the power ; this can be
datte witlî ane sweep (if the handle as iarmierly. Mi r.
McDoîîald cxplains tîtat no iatter Iîow carelully a mlotar-
mnan wvas trained, there ,%,ere tinies xs lient lie wvould send
on the potwcr miore tittckly thani lie shotild. l'erliaps il
miight lbe his anixiety ta unake up Iust tinte and get uip
witlî hIî seheLlule, or a dazen other comiplication's ; the
resuit %vas the saie.

MANHATTAN E-LEVATED ELECTRICAL
EQUIPMENT.

Tilli. Manhai.ttan Railway Co., of Nev York, last
nmantli awarded ta the wVestinghîxusNe Iilectric C.o., ai
Plittsbtlrg, Va., onc af the largest contracts for elec-
trical eqtsipnîiett that has ever becit placed, il beling ini
connection %vith the conversion of tlicir systeni ta
clectricity. I t includes the heavy generating nmaclîunery
for the new power llýnse anîd apparatuis for stib-s-t.tiioins,
wlîich, witlî the contracts already given for angines,
boilers, etc., practically conipletes the apparatus required
for the stationary ilnstallation af the clectrical equip.
iierirt of the svstem. 'lhle contract is uinderstood ta
represent a1 Consideratian of about $ z,~,aaaOO, and, iii
czipicil., abott tb3,ooo harse pover. There will be
ciglît tre.haealternating current generatars ai

,aoo k. w. cadi1 seventy-eiglît icb k.w. stcp-dowvn
t ranv siners and twentv-six i ,joo k. w. rotary con-
verters. The generatorb Will bc the largest ever
desugued or -ostrut.ted, thici extertî .1 dimensions being

s0inîethiuig aver 40 feet, whlî:e the rotating elemient,
w~hicIî indîLude,. in itNe1 the rotating ficld af the genarator
anid the lîce.:esrv 1flv-wheel for Ilhe engine, lias a
dianieter of -.. feet. 'lle wveiaht af eachi machine and
engine conliplute %%ili be nie.irl)- tooo ton%. The

getierators ~ ~ ~ ~ i nil tt tjînî~.,at Lre and re,«ol%'ng
fields. *rite aîrmature %wîîîdîntg v. ili bc oi the bar t> pe,
usîng thrce bar-, per slot and four ltsper phiase per
poie. The installation of the armature conductors ks

guaanted y te îanifaturrsta u.ithistand a ptnc-
ttre test af 2,L5.-KK volts alternating applied betweeni
capper and iron for thirty minutes.

The rc:tary converters wil haveC ii pales, and wvilI,
a thereiare, niake< a litile Iess than 170 r.p.mi. Their

fields wviIl be conipautd wvound, tai provide a certain
amaoult of autonmatie regulatian ai the direct current

1 0tenti.1l, which wvill range front 575 tai 6z.; volts. The

step-da:, nl transiarmiers will bc cooled by air. Tlîey
wvill bc connccted in groups ai three t a cd rotary
converter.

The Wvestinghîouse Company arc ta be congratulated
uipan thks order, as it ks tnderstood that the Mari-
hattati Railwny Ca. have been actively studying tic
probleni for over twva years withl a vicv af securing an
equiptiient ai flic highlest cfficicncy and ai the niîast
mîodern construction. 'Messrs. Ahearn & Saper, ai
Ottawa, are Canadianl agents for the WVestingliauise
Conipany.

SPARKS.
Tihe Mofusit Rao ai Plark Inclinte Railway Co., of Molntrent, have

appoiîîied a coînîjîlc, caiittg afi Mcssrs. M.ann, Val!ance and
Ttmrîîtr, la reporut lte coinver!si Lif the power plant front steail
ta eieciriciiy. LaNt year Ibis r.sad carried 32.5,000 pa.ssemigers.

The proîttaiers aof te proposed electrie strect rail way ai Sarîtia,
Ont., ire rapidly cantpleting the pirelisciiîary arrangements. Ac-
coardiitg to ilie frantzisew gratiteui by the cattcil, the conipany
ag,eo to a ve a portion of the rond iii operation hy JuIy st, 1900,
andu the balance within tweive nottis frot iliat date.

fli k îî*dersîaad tuai Mlr. Clyde K. Green, manager ai (lite
lainfiton Radial Raiiway, lias heein alipoinied traffic manager cf
titi Caiaraci i>awer Canîpany's elccirie railways, and tat br. J.
Il. Griffith, tlc manager af tc iaintiin Street Railuvay, is ta bc
Chtier f ithe iurelsisig deparintent af lte consalidaied fines.

.Nr. J. S. Camnpbeil, or Si. Cathtarines, lias malie applicat san far
Ille incarporationt of lte \iagara and Sotiii.-Vebiern yiectic
i&aîtway Coanny, witî pbower ta canstruct ail ciectlc railway
frasît lgur.nie. Lake, ltruugit Si. Catitarnes and Sii-
ville, la li.agersville, wvili branchles ta) Duinisilie, Caytiga and

Tue Ilerlicn & Waterloo Elecirie Street Railway Company have
g.'. est a contîract lo tue Vola Ei"ctric Siorage Caompany, of liant.
ititn, for s6 %Vratge batteries. Tîtese wiil bc us-ed ta tuppleittentt

lthe îîcwer ftaiîiieid by lthe genierators anîd Io averconie lte dm01.-
ctitmi, ire'uuentiy experieticed by lieav) leads. The 'ysîcni i%. tiow
bvisig inialied.

Tite appîlication of the Demieraira ELecirie Comtpanty for a
frantchise lo catîsiruct eieclric railwa s ii the City ofcagion
leitrara, lias been granîed ait terns -sati%(;ctkiry la lte cotis-

liany. Tue cîtpitai %stak ai the costtpany is S55a,ao, aîîd Ilte
dtrectr-r, tiitide Sir Win. Vanis lane, Senator Drîtnmid aîtd
\V. B. Ctapînait, af i ont. cal, atid Bl. F. P>earsont, ai Hialifax.

MNr. Citas. Cadiiius, relireselittg Hamilton ais([ Torontto capi-
t.djsls, i% cndeavorig tu organi7e Ilte lliiitsi.ii nci Lake ni'
Ilas Railway Company~, for site p ofpsea canttsruîting a1 sicant
tir electrie raiiway aver tue portage bi.lweet the Lake ai l3ays and
'eit.na L.ake, iii diîsaaJirict. The cas i k ctimatcd ai

Saoabut as i ts prapascd ta entgage it mnng ai4 j, lthe capital
lias been jîiaced at Sioaaao.

At a meeting itelî iii New Vork City a fortitiglil aga,ai lit e
streei raiiWay inlteresîs iii (lie City ai 1-lavatia, Ctsba, wcre cati-
,litlied. L'tîder lthe leniti% lte arraîngemntl lte ilavar.a
Elcciric flîlay Cinp.ny.lqîc Ille r;gUs anif sock of lite
liavaînit Traction Comtpany. Il ts itow exipccted ilit a campicte
1sn oftt ai et titi Iracîmtis u'.t bc it operatian by te firzt ai Juine
, xiî. Sîi WiVllaitî V.it Il{rite and Williani Mai ketz;e are inter-
ested ii ithis enlerprise.

Bly a itew tlime table iitatîgaraied by tue Taoronta la;iway
Company, an inercease ai 4,000 ilies per day run by lthe cars
wa% etlected. ()n lthe d.)y an whici lte figures were taketi, z3z
e.tr', Were ini tise, Wiliil ri-at 2j,52o miles and carried i ii.7j3t

whosctgrs wita. 'res.tmotinîcd la S4,oz6.07. Oit lte saine
date lat ycîai titere wCi-C 2io car" in tse, whiclt ran 21,547 mtiles,
and carried 82,.ugz paseges, -vîae fares arnoainled to Sjn.4S.
sic, siiawing an itîcrce 'fli3(173 miles travcd, :2,400 passcng-
ers,. and S.>5Y7.a"7 it receii%. Thtis% te Tarontoa stet cars evcry
dity ritu a distanice etîna;l t Ilte circîttiefreitce %,f te globe, and
carry mttre tItan liait ai the whil populatian ai lthe caiy.

A,
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SPARKS.

The IllcraltId Pibl*iing Comipany. tif Moircal, ha;ve ordered as
3o hi.p. 2,qo-volt motusr fruits the Canadiami Ocieral Electrie C'o.

An eligincer kq wanted tu take charge of tlie stean: liealisîg and
clectrie liglitig p~lant iii St. Francis Xavier colloge ai Antigo.

tjlN.S.

Tite growthi of flic tleiiiaid for clectrie liglit nt Ilecton, Ont.
lias bcCîl s0 rapid (liat additiotial miaciniry ivili slîortly be re-
qujrcid.

Afler stistainîng the struggle for sevcn nioîîtlîs, tlie Trades %tit
Ltbor Coicil has given up& tho sirike ngainst tlie Londonî Street

Railway Comnpany.

Tite iMercliatt Coton Comnpanîy, of Montreal, rire insialliiig a1
Oo k.wv. genernior of Canadiati Genéral niakse, directly coiiiecteil
to le 82' IdCal Clugitie.

Tite power biouse of the Excter Elctiric Liglîl Comnlîy, «si
Exeter, Olit., W.1% to.lly destroyed by lire oit Deceniber ltis,
togetlier witli lil iichiiaery.

Tite T'oronto Carpet IN!g. Comîpanîy bîave iîicrased tlicir orig'î.
ma:l order Io tlie Canadiaîî Gciîcral Elctrie Co., iînd are slow

ptittisig ii i aSi k.w. gt'nerator.

Titîe D)raytoin Electric Liglit Companîy, of Drayton, Ont., rire
revanîiing tlieir %talioni eqtîdpmcîît, aîîd bave placeci ail order lo-

St 3o k.w. S. K.C. Iwîo phase mîachîine îvitli the Royal Electrie Co.,
of NMomitre.al.

lI'lie laniliaitais Gesîi-al Conistrîîclioîî Comnpany, of Newark,
N.J., bave sold thîrotîgli ilîcir Toronto office a tlîirty-fave lanîîp
altcrîiatîig curreiit series arc ligliting plant, includiig regulator,
Io tie corporation of Carnpbellford, Ont.

Tite corpt'ration of f;lt ielI, Ont., are incrcasiiîg Ilîcir plant by
sie installation of tîvo 2o k.w. generators to replace tliose otigin.
ally ,îîîrclîased. Tite order, as in Ille first case, lias been tîlacecl
witli Ille Canadiaiî Gencral Elcîric Comnpany.

Tite St. Thiomas Gas & Electric Comipany aire inecasiig their
liglîtiîig capacity, andi in doing so bave dccided to change tlieur
ligliting systCiîs front sinîgle l)li;ic 10 two phlase, liaviiig ordered
f rontftle Royal Elcctrie Coipany a .5o k.w. S.K.C. two-plîase
niaclîiiîe, witlî tuai-bI bwitclîboard and inîstrumients.

- The corpîoration tif iictosi, 0111î., llat' na rdî'd Iliei- iîttr aîiil
ý1n1lpY sdr to is'Caaii ttelleral IEc'«Vil: î.

Mr. 4%. Gaignion proposesC tu 'oiict'I Victorismlle anîd tla
bak'leby ail clectrie r.îilway, 1îrosidetl the srateli.tyer- tif

tlie-;e pîlaces gratit (le ic tcessry bolili.

Tite Si. Fraicil; Nastier Coliege, AîioiiN. S., bave plac,'d
ain order witlî Ille Catiadiai Geniîral E-ls'rtric Comîpany (tir a1 stor-
age t'attry pîlanit. ( tlloii'î't o! tiflv.liie ceilsi, anîd 0110 iiîu11lîiîl.sr
4.i7'a k.w. direct -iirreiît geilerator.

Tite lKiiigsîille Elecirie Liglit Comipaniy, l<iig%vmlle, oint., :5re
iîîerca'iîgi th lc apaviîv oif thlîcr iieîîcc i laît by th l %il-d

<lition o! aC- 75 k.w. atlterliattr, tie order fur wlmici lia', lcii
pil.ced witlî thec Royal EIlociric''oipiy

INr. Josephi V. Warel lia-i recently cii.îrticte'd fur Dos tors F..ti
anîd Duntii, of letoiî, Oint., a teleplîoîîo lise coiiiectiîîg liceton %vixI
the villages o!f Newton Robiiîson anîd lPeniîville. Tliore atre iicee
tcleîîlîoncs oit thec lisse. Tite teleplîoics are fiee 30 tlie (locttirs'
pîatientis, a charge tîeiîg mîade tu otlier tuer.. Ont arrivai ail
Ilectoi miessages are tl.tlu4erredl tu tie local '.ysteîî ti! thec Bell
Tclcpilioiie Conipantsy. Tite exteîî'ioi o! i i private hute-i bix ,uifs

iii thie oppos)oite direction is under coiisidcraiouî.

Tite Oiaiîgeville Electric L.iglît & 11ower Compîjany are iiîplros.
iîîg and escteiidisg tîtei- platt o incet a conî.tanit 1 iieîrecasiîg
buîsinîess anîd a denîaiîd for ani iiîproved anid ecetiioîîîical ýstreeI
liglititig circuit. For Ilîcir incanîdescent reqîîircnîent tlicy liai-e
ordered aiotlicr stanîdard 6o k.w. aliernaitir, witli a coiijlctt' iiew
pastel bîoard fur bott mîacine's. For tilt! street liglitiig flic
jîresent op~en arc direct curretit plant will b<' ahîaidosid, aiid ii
place will bc ini%talledl a c0iistliit cur-eiît altciatiîîg %yv'teiîi.
This will coilsist o! a po.liglit scries tranisformier, witli '.wituibo.ird
for sanie, togetiier witli p inmproved cornstatît etirrelît lamilî for
opL'ratioii frontî the sainle. Thiis coiîpany lia4 recently discardecl
theo oid 52.volt iiîîdividtà.al traîîsforiîir systeni, 4tibtitutiig tliereclor
large size type "Il trasî'.!oriers, !éceliîîg insu oîillt sse
or 3*wire secondary mains desigiled i i accorclaîce sîjîl mioderni
lîractice. T'ite single liliase s) -,ti illî he adlieu-d to as, lîemîg
Ille sinliple%t %titi losi flexible for liglîtilng jîurpose'., il% dellîoîî-
strated by its past Nntisfactory operatioî. Tite Caiadiaî GC.iier.kl
Electrie Comnpany bave hIe critire contr.îct.

JOHN M. BR BEIR, tVrraitttoit. OFO. mt.01 LIS,1c-Te*

The CYCLONE GRATE BAR

- -. - -

SIMPLICITY
DURABILITY

ECONOMY
llui nu tlt! Chcapesi Fliel ilit

tlie Beit Restumh'.

A Boy Can
Operato It

seni t,r Des'cipt1ive ('art ,il;îir
and T'unioi;l.

Whca instali,niz new Baisers
specity Cyclone Slîaking Grata.
- We furntali plans and apteilca-
toens for setting Bollts by moast

tandem method, ta ensurecconomy
of fuel.

WCalso TeMOdel aId plante to
cuisure the best eonomy in conl-
nection wîth our Grata Bars.

WC unake one Clatms chat we
aigrecte evaporate more water pet
pound of coal (ban onyotherd,3vice

(nAmrica.

MvLIl. Tsis.L,146 Spadina Avenue, Toronto. CANADA PAClIFIC RAILWAV COMPANNV. ta W Ià2lhfeý
DY.Au SiR.-! lîeîewiîb tend yau tie resut of tic test between yeur Crase and the - - Grate, whittî %uý made hiere .,n, tc itiýi, nt 1-'ah .t. N%-,u .&UI be rIsd

ta know tluat the CYCLONS GRATE shomwed tip nuire favorabty than the - Grate, sud the report of ithe In.pector t', alto fasuraUeI, sl'>winz thatt i t a ms,re c-,iy
uaantged Grate sud a Grain tîat is nîat lixbte to gel out cforder. Voues, >'uly NYd. . CROSS. General %later Nfe<hani'.
MANUFACTUREBY . . ..

Cyclone Grate Bar Co., Limited
Telepone 106.Office: 10 King Street West, TORONTO, CAN.
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THE CONMEE ACT.
b; the article hieadcd '' A %Vitrnling," printed in 0tir

I)ecember issue, rcferriig to certain provisions of tlte
Conmize Bill designied to protct the intercsts of lighiting
colmpanlies, the sub.section Io wvhichi the article was mn-
cended to refer wvas inadv'ertcntly replaced by a sub-
section whicli had no hearing on the point unider con-
sideratioi. 'llie error w;ts not discovercd tamtil ater the
article ivas printcd. lJndcr these circunistances we
deem il advisable to priait lierc.-vitl the sub-section of
thec Act to %whicli our previouis article %vas iniended <o
refer, and whichi i as Çolows

(a) In caser there ks any gas. elecirit lighît or watrr company ticor-
IborItetl for ein ifli i uficihialit y, rtet cotantul %hall fot levy any. uch
miccial rate. or conàtruct works for lighting flic îitlhictsrcets, until such

cýjuncîi lia,, by iy-law. fixrd a puice tu caffer for tht wîrks nnd prolpert),
of tht ornla>'' co.rnfalliis, nor mnil after thity) da; have chipied
afl in tict of stich price lias hersa Comintinicaied io tilt co'npany Or
coiiiIaniti without the compatiy or conipanies having accej'tcv fihe
iiii, or without flic crnimn) r conhpanurs hîaving. under stet fin,

vision- of ti Act, aï tir arlotrations, narned and given notice of ani
arluttrator to detirne thlt limce, nflti ic h prics: accepttdi or asvard
cd lias hersn paid, or lias bten secrrred tu the sa-tisfaction of thic coin-
pari) or conîpaani, and in case tflicoa> or cuiinpanieç.and tht muni-
ciliality cla n('t âgrt, tht Naid pruce %hall lme driermint-J lry arlatration
unuler thîis Act .and wherc t <bri mort ilhan ont suis c.,nilpany in flic
inuicipality. the ariittratorN %hall dttriniinc tlc sliarc nr proportion ti!
tlic price ta lie paîul ta cach cornpany. This clatir (ai shîail onty apply
to a gas or cectric Iight company thiat lias %upplîcul «r[ %hall supply cas
or clc--tric lighît for -.tiret ligliting in flic inunicipality. or tu -a mater
coni(eany <bat has suîrplied or ihall buîuply watt! foi btrct liydra nts in the
rnunitil4ahty.

SPARKS.
liv a tnîaority- of over 700 votes Illaeayr -. 'f Ottaw.a have

dtcided iii favor orfekît' control oif clectrie Uhltiîîg.
Sir %Vm. ',art hlome ad aMr. 11. S. liai, tlae latter president of

the àMontreali (;as corrrpassy. have beri elected Io Ille dirc£oratc
of the Canladiii Gi',icral ElIctt.c kCornpaoy.

4 ie mutnuricipal tlectioris <he .tpvr or IltresOIrIt Olît..
voted irai fasor of lranuinîg avec- <lie marnagemient or <lic elecirie
liglit plant sitow operatcd by tic town to thic %vterconîînsioner%.

itVacit.Ili the ilsi eiît iow inidier ~ts tre conipicited, the
cluetrit-al plant in Irle Mîonitral Ccrtton Cosiîîparry's milîs ail
Valleyfield. Que., will lie talc 'argcsi la capacity o! anv~ plant

,'amil.rly ciîiploved on tlii continent.
.NI-. Ilotrruk J. l'.rke, E.1-., tif Toronto, lias becti etigaged as
coiiiitng eîîgisîerr b ise th .rîprior Electric Liglit & Power

1.oiip.-uny. io, ad'.ise on tueo recoi%trtictioit o! <licir plant. carn.
,%idcra.ilte additionss in whlicli arc contenîplated.

A coniman lias< becti 1'orned ai %indsor Nlill-z. Que., ro t inîll
.an cItric liglit planti for ligliting flic strcet%. stores and ue.ideces.
'lle couticil lia- granted a franiisie ta (lie tii ari. uid si i%
tiidcrstoodt <iat w'ork wiIl bic coiiîrntnced carIs' in flic pajring.

Tite ,-itv couticil h!O£ a %a ~s a bl..aw exteîîd:ng flic
f'ranchi'rsc h<ie àletropoxlgtanu Electris' toiipany Io twventv-onc

ycars. Tite D'scltcnos 17lectriv Corrpatis' hsev.'ulso niale aE a!).
plication la tlie cit:. fer il lr.nci'c, ho sîîplv clectricitv.

Tite Si. Tinias ;as & 1-lecirie' t.onîpany are %naking ex<u'n'-
'ose chaniîges ai andu addiîtioni tt% tliu'ir planît Ici incet iricteasing
dernand, lor «arc lighling puro'e licy are iîîsîallirg a U;rîsti

are ulvîî:îino wlh capîacmt>' for <25 aiis iii;niifiîctured by the-
C.ttl;îdi.;îîî Gîeral lIectris: Company. itis ronpaîîy lias tulo
beet'u'i eritiiilg the Si. lioliias street ra ilway 6ir saîine tfinie pat
frofi t luir ploser liorîsL' twirg<o ioo kit'. genvr.îtors of Ille
Gelivral lectric: stadard type.

l'ie~ Wa.r Eagle L*otî,isoldatedt Nlinioîg Comîpany is said to hiave
issiu' a 5% rit agaiîst the j.'riii' Coope.r Ma tiiîfilet trig Comipanîy,
tir Moitreal, and assoriated colilpariies, claiiiîig daiîiageN oitau

cotiiiitif certain uîîaeliîîery suplrped workinig uînsatisfactorily.
T'li New Vîork jurnîal o! Commîierce %iatte', <lat filie Anirericaur

Air P'ower Coip~î.Of \ew 'Ork, are likuŽly (0 etabishlil br.îrs'lî
tif <lîtir svorks iri C'anada. Tliey miake a %ilecial£y of maniuiactur-
iiig fora-ai soitetpoulim of strect cars b>' ctiînpm.asedi air.

Thtee£ka >airîtairieîîee & Couîstrtiction Cormpari',, oI' To.
rourto, report <liat i addition to a sitanibu'r of contracts for
liue sviriîig anrd extensiotitlirouglioîît <lie crty, fle>- are ini.

btalliirg bosS lsglits rit flic C.overriîcit I lause, :p0 liglîtu for Ilile
.Mac.donald tb., £00 liglîts for Ilie General Hbospital ira To.
ronto, aund iooo lîgilt fur <lie Canadi:îo Colorv'd caonm Co.,

Tite elect rie liglît hv.lasv o! <le cii>' or GYreenwsoocî, B.C., liaviîig
l'iîalt> &%IcNrI -esu George C. liintoir & Co.. o! Victoria aid]

'nioiiver. have atdded Ilie coîitr,îct for <lic ceuiupmeîit of thi',
J~î£ ria kiwî f lie iiî ollim, tltvv have coifîlered, or ire

ai tenuig t o in tmai part oif <lic woa ld- tor inanry of the KOoieia>
towais have ticen îrrovided %v'illa clectrie liglit arnd power' ly titis

saieliuithig finuis. Tfite hresetit conriirmt î'î for ene i.qo k<. w.
::ooio '.olt <'vo phase S.K.C. iiiduictoi type genieratior or 3,000o
higlît capiacit>', coniîlete %villa aIl equiplîeits, miaterial, insulators
andc upis Tite generator, sssiîclboa,.rd, etc., svull bc of the
very latest aiid nioi appîrovcd patterni. 'l'ie etire pln ill cosi

iii Ille sîeiglîh)orlîood of Szo,ooo, and i vll lie fiîlly inistalled] dtraî:g
flic 1r.suiig ilîtity day.

Tite attention tif oui' readers is clirected to tlie annouticeniert
ira tlus issute of a lie American Seliool e! Correspondence, offeriiig
tliorouîgh teclînical trainiinîg b>' mail. Titis inistitutioni caims Io be
tlie only correspoiidence sclîool ii tlie cuntîiry m:îkirig a specaiy
of %ltii, v'luctrical and niclhiical enîgineerinig. A catrcful hi-
%pection tif tise school'- attractive iilstructitiii paliers coiîvinces omît
of <lie paisaii looihno mdaccuracy wliicli dibtingrîislIics
ilie ssork tif iliia New Esîglaîtid iiosti£utiomî. Tite scliool is clîart-
credu by îlircotiimonwve.ttlî tih NI;tsachuîsetts and cnjoys elieresrect.
and coiflulence oft îlouisands% o! cariies studemits £lîrouglîott tlie
Vaîiteil l'lac'a Tht i triiutr% a,'re tIl graduates ot le.tdio-g'
%cictitiikclo', and have lad salimable experacrice alomig cri-
gineenig fines.. Tite teiitl to tlic tudent of titis expert super-
vision caiit bc overesumîated. The courues ha:ve bei care-
fully laid out by promaimiemit educatlor'. aiid engineering expierts;.
Ttîey crnbrat'e eser,% 'utjest rcqtiired liv flie uup.to.dais: enginrer
andi mL Lliaiiiv in order lo ha;ve complete mastery Over t ilitoreti-

caldemil o lis aliy work. Tite.%chiool vas (otiied to gà e lîigh
graîde îisrîto oiîveies lhame tîeui comiîpelled b>' adverse
circtinia.iice' 1 t lave chloot ati cartl' age ini order £0 nmake a
livin)g. %Villa tShi, idt'a in view. Ill ic uitioi lias been îîurposeîly
placed very lois', No0 <liai no wage camrer shahti bc debarreci front
recelisig thte lencit of sîîcl «a course, liv taking ads'aiîage (if
t lis% sctiool sa geîierous' olTer, flic amrbitionîs niîchlaiic t'aî reccit e
a~ tlioroitigl tccliiie'.d eduication ii Ili%' lirifetssiî li nîerclv devot.
ing taisu %parc <moments so systetn-atîli hine %itiv. Xlmol csery'
mrani lia'. ai 'orne amiie, feut Ille lneed of a Irester kiiowleulge ef flic

<iecoreticatl deitils corincee %villa hi%' sork. imd tli' u'io lias
bt'tn fomîîded ta supply titisa riuels îîtcded rdiieasiosi. T'ite sclîool
will lit glad to hurnishi -a catalogue ont rculuîst, descri<îing it-5

iie iîd, u letters fruritsrdiit iir remuhîs of a îcir expr.-
i."ii 'c.
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TRADE NOTES.
Mr. Il. carby>' Belleville. O111., lias 1 laced .îl Ortler %villa lise'

Rovît ai '.ctrte C2o. lor a soc ligist direLt clirret gt.îcralor.
'lte Cia1îp);Ni '.tipe & Boiter Coverinig Co., of I lanilln, liav'e

lete't atvari lise contratt [tir pps*adboiler coveriing lor lite
L.ongtîe lionne ts% itn). tîcar Motreil.

.NleN.rs. Gilttcur & l" Co., of rrentori, ont., ilias e laîetiy iust ulled
ils titeir niiin l toci ligit direct elteret generalor frontt lise Roy'al
Eleciric Co.
'l'ie Grt~î'Consoiadaled Ntttg & sinelting Cii., Grand

Forks, B.C., lia% e î,tsîtiai a su liagit direct cul reut getterator of
lise Royal Eleîztrie Co.'s nsaltataeîure.
'l'te Toronto Eleetrie L'tglit Co. tve eîttnppeci tl&tr ricw I icine

boil.'rs %villa Jîtilee blitig grale bar%., sna titi act uired b>' Ille
jubilc Grate Bar Capaita', of Toronto.

'ie Mereitanis' Cottont Co. lia-; piaed an% order for' ail lite
beltinig ina ils newv extension, Io contaiti ,oo leottis anti zo.ooo
!1indics, %villa D. K. Nllareit, Mostre.d. The cîrder incluîde-i

155 fect 50 inch, 1 pi)I ; 160 fecî 14 inchi, 3 1)1>' 5on fe'us 10
intei, -, I1>; soni îeit s incih. -, p!y.

The Granti-I laitilton Oil Co>., or Torotîto. .inîiit'ul. lia. bett
granlted a citarter. wil'iî a Caital Of $40.000. 'rise contiany îsili
doa a general btintvss in uilb antd ctgt u't- .îpUcs. 'rhe pro.

ditn i drector,. ar G. W. Grant, 'T. Il. flainiltoît, Joiît M.
Wh'ite,~ Andrew Dod% antd Wat. Jrwvin.

'rTe Toronto 1î.tbber Sitoe Manul'actîirinig Co>., wlio hlave
recetly heest :twarded Ilte cotract Io sîtppiy electrie ligit «and
îsoter Io aise towvn of Port Dalitsii, have reiaistcd ale servicus
tf.Nr. R. J. l'ailke, E.E., of Torontto, to psrot~ide plants and

'îacc.tatos for Ilte tteccs>.tr)' psiant, whicha wili ittîltîde at15
isolypitae geiterator aîîd ajtproxisately toc lî.îs. in tîtetors.
Titis plant wiii alsoa 1rovide ligit for aite compatny's- factor>', for

ssliiclh about Soc ineatndcseecnt iiglitsîare required.

Tîte iroît finisse biiit bv Mr. G. K. Ne!sbitt, owncr of aise electric
liglit plaitsaat (*tiwa.n,viiie, Que , bIttrs.t on Decenîiber 2otlt, dicitrîs.
isg te iftitabitant% of electrie I;git for 'a few days.

The Motlre.il Street Raii'.'y Company avili likeh' 1>1mb ilîo atise a
ttesv inventtion for reitoving a lteavy f.îil of %now front lise iracks.
The device lia, bieat intvente(] by' MIr. Wni'. Pot, i'orentian of lits'
Hiochtelaga car stdand cottiNt of «a large wsing, iz fl'ct lonîg,
asalied so fite %ide of alte ?.wcelier tse:r aite rear. Aller lise

iat"t'.on front of lite mveepet ihrow, lie snow fil %iTf lise' trc
lite wving contsaioatg anJtd rw il isaclc in ve:r tite %;Idew.ilk.
'o, ilitai mi fs lot agaiut titrowit tti lite tracks. by Nieiglis in cro%%sig.

The raleffeyem- or petiford, Que., îv ( a e1a couli'»

Prati, 1'aîclistg & Coattpaxnv, of 1I'wecd, Oeit., hta% e put lt.ted a
siew cttgitte for teir elecî rie liglit platnt.

Tise (leatil is annioune of Mr. Frankc omli of .oir'I
wlto ina early life wvas eittployed tîy lise Mionttrent''dg.tl
Comtpany.

The electrie ligliting plant ai tht, S..uIitge,. canai wa,.% lL'%tti
crn Deceniber i8th, intera lie direct ion tf' Mr. 1'hos. M~onroe, chier
ttgiiîeer. rTe liglit was louîti er aJtb T>' 'ie plant wa.
instaiied by lise Cat'sd in Geiiarl 1I kîtri CoililitsiV

ELEOTRIGAL REPAIRS
lu the large anud wcdi equipped f.tclorit-s ubere îthe manufacture of clccîrial

apî.aratus iscarrWd out underite pic,.e woak ysitin. di.~ tnd abtciîir 'soik or
IAsparaius sent in to Le repoired or rewouaoi inicieîr wt à tit asystr:. and in many
casc% flic>- w nid sireter flOl t do titis kind of 'sork . t if aiuos irnibn£%ile tg d

si wiîb Jîspautei and as a reasonillteplite. i<uuwing the aLetc to 1-en (it.

MESSRS. FRED THOMSON & CO.
774 Craig Street, MONTREAL, P.Q.

ha% c arranXcd ticir .sorls rot reiust .... l. uniy. Titi J.repà arrnjai r near)ai.l
'aîakt- -if dynamon in si-Dck. seiich liy boan usiie repaies aie l.ein; miole. >1 iir
factory iis arrangcd abat tey cau fun nigiî and day. and msostk cars bc finisied in
fic siazîcvpossible aime. Telrphosse Mdain 3i49.

uiffNs 8O1[[R I~MP6!IN 9NU t~N[ P[[
Lubricating Oils and Creuses, Flue
Cleaners, Cotton Waste, Pipe Couering,
Asbestos Coods, Rubber PacI<ings,
Brass Goods, Belin g and Lace Leather

Wce Buy lite lhs ad SOI ai aise 1\glt 11rice. If' Vts a
sto S.%% e MIOSey lat Gel Su1îc'tir Goodi %Wt tic t»,.

THE WM. SUTTON COMPOUND CO.
186 Queen Street EaSt -- TORONTO

Victor Turbines
OPLERATING DYNAMOS

Tlitat there are more Victor Turbines in use supplying power fo
rclectrie generators than any other, is due ta the niarly points a

îtiperiority possesscd by tii Turbine.

FEATURES WORTH REMEMBERING

IIigi, Spccd. Close c Reguilatioli, Grecat L'a pacity m
Hiýq7î E/fcicncy, Perfect Vylii dc>' Gazte, Stcady MIot!0o1.

RECENT PLANTS INSPALLED :-Iachinc Rapids liv- IlLeer ghî & PwrCo., DoIgeville, N.V.; lionk 1-al.%1 inesr
drsle&I.:nd Co.. Montrecai, Que., î2oo 1.1.; Charnhly Marais. Co., EllenviIlit. N.V.; Ilttd-ýon Riv'er Power Tratii.ntk,.iitt C.1..

facmuring t*%.. Monîre-al. Que., 2o0oo bl.p.; Wc%î Kooîeniay I e'tnesil.N.V.; Cataract Powver Co., liarnilion. Ont.
Iloe'r & L.iglit Co., Ro.jnB.C., .1.ooo 1..;I)ctlgevilie

CORRESPONDENCE SOLICITED.

The StiIwell=Bierce & Smith= Vaile Co. DAI-" TON oiIu.

IMPERIAL PORGELAIN
HIGH POTENTIAL RO

I NSULATORS as .sas~ sa s IPRA OCL

Tliec lnsîîl.îor, liabcen adopter! cxiîsiev y i important Uatd.,
Tranmiçion of' Rioser i. t..as West Kootonay P'ower & LIght Co.. Soinlng-
ton Falls to Rossland ; Cataract Power Co., of HaMilton, Dot. CW Falls tos

41 Hamnilton;- ChanIbIy Manul'acturIng Co., Chanibly toi Montreal: Llght. Heat
z& Power Co., of Lindsay. Fuinelan Falls to Lindsay; Town or OrIllia, Raggcd

Rapids to OrIllla, and rnany others ln Canada, United States, Mexico and
-. Austraa.

N~ddrc-% ail
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SPARKS.
Tît oubi poe & Telegraph Conipany have acquired

the linci of. tbL* Spokante Faits and llritils Columbia Tetephonte
conîpaît>'.

The D)ominionî iroti & Steel Company, of Sydney, Cape Breton,
htave adcied anctotlirr 40 11.io-o ni411uotor Io the order already
gie for clectrier plaînt. The Canadian Generai Electrie Co.
have te etitre contrt'ci.

hIr. C. 1). Dyke, itîsîector for thc Bell Telephone Co., whle
repalriîg %vires «ai Peterborough lat nc'ntlî, %lippcd front thc top
of a foto)y (iot pote and (ito the pavement, breaking lîis lefi leg
and otlàerwi-.e iîîjuning iîimseiî.

Mr. J. 'M. Dcagle. of Cataract, Ont., lias placed bis order for a
compiete cectriir lgist plant for the town of Erin, with te Royal
.Icctrie Contpdîty-. The order includcs a 30 k.w. alternator and

>10 11gl11 capacity inl tranibormers.
The Ogilvie blilling Co., of Winniecg, Mlan., bave purchasedi

front the Canadlinn General Electric Co. a 50 k.w. dirct etîrrent
gencrator of their standard ntuitipolar siow.specd type, and
niarbie gcncerator and feeder Panets.

Within the past year thc Oitawa Car Itork.sCompany, expendcd
nearly $s8.c'oo ini buying additionai land, building an extension 10,
the car construction room, erccting a boiter house and dry kilo.
-and in%.talling the tatest %ysieci of licaling and ventilation.

Napoicon Savard, a teicgraph lineniab, was kiiied in blontreai
by coming in contact with a live wire. lie and bis brother were
rcpiacing and coîîpling wircsn athte top of a pole, and wli;le in
the act of %.picing two ends lie graspcd the wires with bolh bands.

The Grand Valley Railway Companty tviil inake application ai
next se%%ic.n of the Domintion parliamcent for p>ower to, construct a
steam or clectric railway fîrom Goderich tbirouglt Berlin, . It,
Brantford and Sinitoe to Port Dover, witbi branches to Listow.0.
Elora and Stratford.

The Westp11ort & Digby Telcpîtoîe Company*s cabie iii Petit
Passage. the cîtanl connccting Long ialand and Dij',by ncck.
wns rejîaircd on Dec. sith liv Mr. F. A. Hlamilton. Thîis cahie,
wai interrupýted in Noventhier by a vessel dragging her anchor
ilirougli il during a liîavy gale.

The Toronto Rubber Shoc %Ianiifacturing Company bave pur-
citabed a thirty.five Iamip alternating current %cries are ligliting
plant, inciudixtg regulator, for tîteir factory and the sîret-Yl illumin-
ation of P>ort Dalîtoubie. The Manhattan Generai Construction
Companyv, of Newark, N.J., are furiiishing lte equipment.

The Bell Trcicphone Comîpany*% ncw directory for Western
Ontario ihows a niarkeci inecase in the oise of Ste telpione. In
Sîraîford tîtere are 110w over 2,3o instrunments, wlîile London's
,.,btci lers nîîmber neariy i..4oo. Tîtere are 2zi teieptione,; in
WVood%tock. , in Gait. :82 in Guelph. and jio in Brantford.

The Pcnnfieid & St. George Telephione Comnpany lieid tîteir first
meeting at Beaver H-arbor, N. B., on Dccember 7111, lthe
President, MIr. S. L. Dakin, in it~ chair. The conipany, incor-
porated last October. lias cottstrîcted lines conncling St. George,
B3lack Harbor, Pernnfieid ani Pensilield Centre. lit tue spring a
hune wli be bult to Lepreaux and Day Bay.

The Mlontreal Cotton Company, of Valleyfield, Que., arc push-
î ni; lte extension la titeir new powcr bouse, antd expeet ltaI iy
May it next il wiii bc compiete and the new 1,2oo k. w. generalur
in operalion. An interesting tenaure of tlîis installation, wbicb
will be tite largest industriai etectric plant in the worid, iie
switcbboard arrangement. Tihis wvilh consist of a series of biue
Vermont marbie panel% 36" wide by 88» bigb, upon witich wiii be
mounted te neccssary switcltes for controiiing tite molor circuits,
and ail intsrumets for controliiîg lte gencralors and exciters.
Tîtero wili bc used for present equipmient t2 feeder panels and 6
generator panieis. T lîe entire board, as covered by prescrit
orders, witi be 54 feet long, and wien comiete wili present an
imposing appearance, and wiil mrccl ahi requirenienîs atecessitatcd
by tîte pecuiiar conditione tînder whiclî tItis plant operates. Tite
etîtire work wiii no doulbt rcflcî credit upon tlîc Canadian Gencral
Electric Co., to wiîom tbe contract bas been awarded.

PUEUICATONS.
A Cliristmnas number of lte Britisht Cotumbia Mlining Record

to, baud. lis contents are devoted largeiy Io the eariy itory of
British Columbia, iii connection will witich most interesting ilus.
trations are presented. Sir Charles Hibbert Tupper contributes
to the nunîber an able article on "The Alaskau Question"

Catalogue NO. 75 bas been received from Messrs. jack & Rob-
ertsont, of Montrent, soie agents for Canada for tite Spragrte Elc.
trie Co., of New York. This catalogue is devott d 10 inlerior
conduit. In il speciai altention is caiied Io te Greenfieid flexible
ntetallie conduit, wbicit, oiving to its low price and saving ofilabor
in in%taliing, is clainied Io have reduced the cost of modemn con-
duit work even more titan did the introduction of uîîinsulated
pianed iron Pipe. Tite Sprague Company is the pioncer in Ibis
department of the ciectrical fild, and ai its manufactures are
approved by tîte National Board of Fire Undertwritter4.

The average Canadian litas ont been afforded lte oppartunity of
studying the hi.-tory of Southt Africa and lthe cau:sci wbich have
led to te prescrnt Boer war. A kunowiedge of Ibis tact induccd
air. E. B. Biggar, of Toeonto, la pubiib a litIle bookiet entitied
«4The Boer Wnr, lis Cause and lis Iuterest 10 Canadians.-
So weli was tite first issue reccivct lit thrce sub!,eqtient edirions
htave been pîtbii%ited. Tite author residcd in Southt Africa for ft4c
years, aud is therefore conversant wvith the conditions existing iii
thlat corînlry. The price is ten cents, and cotpies~ may be obtained
thrortgl tîte Toronto News Co. or lte 'Montreai News Co.

Westinghouse

Induction
lWotors

The orders received
by us in Montreal
alone for this class
of motor during the
last four months
aggregate over

49000 Hi. P.

In
Service
in Ail
Trades.

AHEARN & SOPER M OTTAWA
AGENTS FOR CANADA

januaryigoo



A eries Alternat ing
Street System

* WHICH IS SUCCESSFUL

Our Constant Current Transformer

cani be operated on any Potential, or any

periodicity, and on one, twvo or thrce cir-

cuits without additional constant Potential

Transformer as required xvhen so called
"9regulator " is useci.

s4~i
i

e"

Pow*er factor and efficiency highest
attainable.

No destructive grounds or short

circuits xvith other lunes where our Trans-

form-er is used.

If y7ou contemplate a change we can

bnow you resuits which HAVE NOT and

CANNOT be attained with any other system.

WRIT US FOR INFORMATION

CANADIAN GEÜNERAL ELECTRIC
idLwIMITED

The Largest Manufacturers of Electrical Apparatus undcr the British FIag.

HEAD OFFICE: FACTORIES:

TORONTO, ONT. IPETERBORC
BRANCH OFFICE.S:

HALIFAX MONTREAL WVINNIPEG ROSSLAND VANCOU

1301

'ONT.

V7ER

a.'

iL
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SPARKS.

'igss1ed I)v ela-tetrat-iiv for the lirtsainie on

lt-, tOuIt r.tet foîr t% glng fais eIecî rie
ligling (lie 2b!oîui .~Allsn reid'iJnce -ai

.tk.ilN il., lia.4 beet.i '.ecuretI by Jolin
Slarr, Stilb & C'O., of lîiîtf.tx.

M r. L. Ssio la, tif Blhealn, Ont., 1-4 '.d
go lie caaaeaigthe pultifiag Ili tif
eleL trit lîgl .îlit lt Litt le cuîrreCnt, Ont..

for Irce audtonilivci.ii pu rp)e'.%.
The Jet.à.siaJ fot i ît«%idesceiit liglatirig

%oJieî t gre.iî ant Newsnîntrlet, Ont.,
iâ ath ah xttmI. a.1à -f Éat il l.alit ttîl bic %. on

%iderrt' 1> slo ctait il Li lin carly incetiaîg.
The I)ep.m n ient of j listice, O1.it. a lais

enîgageai Mar. R. J. I'.îrt,. 1E.E'., of To.
rabait0, ti akt a%. eoia'.iltiix %ngianeer i
culîîlectil j i tila i lie iliq.atlatioa tif' a st'o
k. w. eleci rie lIgitlai g «a i power syti li
for lKaiigsîciai i'eailit v'its a r%.

Thle L'o.aiia ot'k i:tectric Liglit & Power
Cti. art r c' trac.siig thIiir pl.ant by I lie in-
'.t.al.tiosi tof atiothier 2,000 liglit tltertiator,
with 'wiiclitboist, and a s00 k.w. p00 %tilt

ilower gesteraitor. Ilhare lîcing .up)plicd
lîy site Cinadian (;encraf Electrie Coi.

Tite Cat.r.ici 1'ower Ce. atre building a4birick adtin toi lirir gtî'filrisîcr gtation
on \t HCeraa aîe amiilton. It ;% quitter-
stood Io be thC inltention of the couijlify
ici dup1lkcatc thîcir Iraa'iis',ýion ligne frain
ste powter liuc tican.r Si. (Catti.rines tIo
Hamilton.

A faiend of I'roieo.or ('w5tiis, ciiief tif
Illac leciri,.nI depi.rtailitif N! ce.mll t'il i
versitv, Morarcal, lias donaied tie saisis of
Sj,ooo te' est.talil a re'.earca %ciiolar-
t'lait) in cectraeal etngieecraig ai NMcGail.
Tite gifi i4 lîiglly appîreeciatcd hy Ille

A' pulict ieliag tif uiCae pyr of
Varnioîh, N.S., stali bc lieId oin tie i5ýth
itisi. te% cîiîsider the questiaon of raising

Soofor caîlarging hIe pisniping station

origine,, boaler'. iiid ollier apipliaaices for
olper;ttii tie wa.terwotrks sysicmi.

Tite .1anmcrican Alkali Ce'., o'f Salt Sic.
Marir, iitte ortivrcd the switclhboard

lid.tr% wiîiî iii.%rttleit,, for t1icir iîcwv
svork.. frosi tliaCain.adiaji Geaieral Elecirie
Co. %%«e, îindemt.îand glial Ille 3 iS0 l<.w.
elecirolytut. generaÉtors wlîich isa coin-
;îanv asbuilding aise' will .,oon bc sarted.

qDON'I STAND STILL!
lic U'nisrcaive and s«iire a

iL'w'UîîçIa,r.aI ctuc..îic'n ini

Systemalfic Home Studg
da.inr %piare manient. 'il. ini.

VANOLIR SAARV.
BLECTRICALENUGIBERIÇG

Tanght by Mail.
\Writr tio.Jay fix *'lanbooka'-

AMERICAN SCHODL OF
CORRESPONDENCE

(Chinecei d 'y C.,mn,àiy.cailla ofIBoston, Mats..* U.S.A.

Manuifia
by tie...

Thesamne TrHp
Chiincy risallimon mGrGan gtoker.5iio d

sured fm r an Washington Lite BIdg.,Broadw-Lbe Steet,

MOINTRE&L, CANADA: W. E. GOWER. Manager. S-TXHi' RA.siwAy Cît.asassuts.

ELECTRIC REPAIR & CDNTRACTING CO.
Rcwind these and ail other systemrs.
WVrite for prices ....

GEORGE E. MATTHEWS, Manager,
617-619 Lagauchettere St MONTREAL.

CROOKER PATENT TURBINE
Whlîrc the watcr %Vc contract for the

as tarsabie,and cntirc installation of a
at t:cs iadcquîe. Vater Power Plant,

t siges vfi~nca %visent de-sired. inciud-
1 ing Shiei Steel Muînie

ilis wlicel t. n, %.lits. 'We'rk, Casisig, ail
able feattîre. Ifyol,, Shafîisig and trotn

prcsent cqipmicit t'. w . sork, Ciovcrsiing Ap-

ilot gis ang ye'u t le paratus, etc. This

powter yos ticed, con- isr emltns
suit us. tinie.

5-INCII CROCIKER TV'Rm31\ FOR BOSTON

IRttut;ER Ci.,., ST. jFroM.%E, QUEF.

Water Pojers reporied on. Estimatés for Power Develop.
ment promptly subniîcted. Write for information ....

THE JENOKES MACHINE GOIS- SHERBROOKE, QUL

Scien tific Anierican. Oct. 14, 1399.

li. .cI l;a't cornu'iciliani andii
tlle MNiot llîe're'izllv s.Ia1%fzqttNry
îîerî'clicaal swliis svc lias ec secti

aii.î laniguiage on tuie stibjeci.
Ili,- of rargslar mnagazine '.izacand
la% i aia pages. Tite cîsialitv o! tue

ariac1, les %o srs ligh anai the il-

&Ile 10sîi 3 a'l iu i intrc' i in ic
autt'niobile s%. ail tiiîd %tnictiîang in
tige slowv nlagzlgsstiiithi st-wil! inm.

hereit tatis, I ton lie recentlfair'ai

p.ar.ue taie N's'r au, %%)li

hias lxecit nctedJ. On Il&lemole
Illte miîg;thiii% ' a mt-si salit-!ac"
tory ene.

SLJBSCRIBE TO

THE 1 ATMObilE MAGAINE
31 State Street,

NEW YORK.

$ 3.00 Al YEIRR.

N. Y. Euoning Post, Oct. 9. 1899.
rhe ncew illîastraied AI'TOII.
Dil.b MA.A.Iil <cîs York: Li.

S. Indust1rial l'ublislîing Ce'.> lias
avery attractive tppc.tr.ince,atid

lat se' varicd in coe'unts, witlîeut
undîie padding, glial one wanders
he'w tîme editar can fil is pages
hcrcaficr. S5h11, the list on page
toi shows. ltac re us a conbidcr-
able «*forcign automobile prc,.,;."
and wlîat forcigners can do in lthe
svay of furnislîing "cp'ta thc
printer, Amnericans cans. Tite se'.
ciety fcature of the ncwv velhicie Es
brouglît te' uic front wsith news
fron site Newport festivai-the
"rver, by the ssay, flot always
satting on tic lcft, There arc
comspetcnt -!scming booek rcs'Ecws,
and sortie concessionsarac made tb
the gencral tcadcr in comicaliiies
of pencil and vese Thc maga-
2Ene sccms frae from blas.

116fM[RI6fIN TOKLR
jantiary, groo

I mliogrîîphiof a Cliinney IJEFORE tlîc

Anicricans Stoker svas installed.
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cxTuE 3 A SRE andAN iiathoirs infor-aincocr
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Sruln c bcr<ae of ey servce cf mercd.anl
arm t. lsbuna my cabee olea oft bnr and

a ihe mrcni forn aýIhe inehane.lurcuria
iezilying bn rnsgin onae. noby efor ddr

ailont matie ae:i ComNlclial adJrdand Stretle
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ThPackard Electric Go., Liniited
NMA11t01S OF

Larnps a, Transformers
SOLE AGESTS FOR. ...

Ssheeffer R ecordin g Watt M eters

ST. CATHARINES, ONT.

\VES T ON [LEG1RiGaL INsTRUMENT GO.
114-120 Wiliam Street,

NEWARK, N.J., U.S.A.

WESTON STANDARD PORTABLE
Direct-Reading

VOLTMETERS, lMILLIVOLTMEt1-TLRS,
VOLTAMMNETERS, AMMiETERS,
MILLIAMMIETERS, GROUND DETECTORSAN

CIRCUIT TESTERS,
OHINMETERS, PORTAB3LE GALVANOM IETERS

Our Pû-rtaLle 1 %n mentý re re.Y0rn ze.J a% l'lE -STANDARD tilt world over.
Weston Portable Galvano- Orur STATION A*%IlMETERS and V'OLTiL TIERS.,arc un.urîjaSoed in iu1
nicter-lor Bridge Work. ofcatreme necvc aind lowest *onsumPti0n of ergy.

An advcrtisemcnt iii the ELFCrtRICAL NFWs brings prompt rcturn.

JUST PUBLISIIED

TNiE

GfýNfîD1\N
f-IfND -B[30K
Of

8TEfiM
~f'ND

BEC~TFRIGITY
By
Wiffiam
Thompson

In Strong Cloth Binding

~~Ipreparatory chapters arc devotcd toa

i concise explanation of the foundation prili-

ciples of iMalthleni.iaics, a knowledge of which is

absolttly necessary Io the study of E1ectricitý

and Eîigiîiecring. In the succeeding chapter,

the student is led by graduai stages to a more

complute acquaintance wvith these subjccts, and

is equipped with kniolcdge Io enable him to

pursue his researches to any further extent.

Price - 50 Cents

THE

C. H. MORTIMR PUBLISHING CO.
of TORONTO, Limnited

TORONTO - CANADA

Send for Table of Contents.

170 Pages
Ililustrateci

lantiiry, 1900

-1- 1...

The New System
OF EDUCATION

Electrical
Engineering

* ~Mechaica t Civil
an Nelnlg 7etttf

9lotn .Jtu.et -In

and engîli itntticlîeg
TAUCHY DV MWAIL.
Ovur ,Dio Courses.

IYo haie holped thoopands to ,et ter Positions
and a Lies tind for trucs cul:ro. etalsug

t h f oxi . 1 0 4 , r c lt O e. t .
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he but TRANSMITTER

QUCBEÇ AGENrS

swit Boaflýand419 St. James Stý,,

eFIRE ALARM APPARATUS and MONTRBMiL
TELEGRAPH INSTRUMENTS drcii cn*e t i

FIRSTBROOK BROS. Eii ~in
Ici:af/ St. Es, - T<)RONVO. Of

3IANUTA, Tt RER, uP Mai 0 -c (3orltraGt Gomir&iY
Cartidian Office,

TOPPI Ns, Il;IZINi 71 I1,WuAI)ItA%, NI V ORF Tg>MLK lltIi r,, TORONTO. ONT

SIDE-1Bb-OGK8 i E7FNRY F. DUCK, P1ANAGF R CANALVA.

GROSfiM : BRIDGE SUB-STRUCTURES, WATER POWER DAMS, CANAL WORK

F0ý AR 1it V-Ul.and CAISSON FOUNDATION a Specialty

ELECTRICAL SUPPLIES
0F' .ALLIZxflS

Induction Alternators (No M vn\i res) Transformers

Watt Meters, Lamp and Anipere Hour Meters
Wiring Supplies, Etc., Etc.

àî ru.MUNDERLOH &00.
el st. Si1pice« Stireet - omOnnlEL

"Our Oak Leather is Tanned and Curried in the
à& cood old way and made into Belting, with the
"&accumulative experience of 43 years.
"brani.

"&EXTRA"

THE J. C. McLAREN BELTINC CO&
FACTORY: MONTREAL. TORONTO. VANCOU VER.

menîtion ut.ic 'l Eu t lli u' N I v' vw.~zJug ut.d ukr

F The Electrical Construction Co'y
of Londoni, Limited

LONDON, CANADA

Toronto Office: 42 York Street.
Halifax Office: 134 Granville St.
Winnipeg Office: 760 Main St.

)Z<>usirs I -1el $Ii3/ stem on .1;
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