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muitltiple cylinder cngincs. irnti the strcngth of the steani current is
exhausted. aiter wlîich it is paised into a condenser, bringing the
atmosphieric pressure into action as a further source of power..
Tîtese machines, as constructed by Parsons Bras . o! Newcastle,
vcry nearly corne up in eco omy of fuel to high-class cngincs.
'Iheir lasting prop.arties under constant loads have, 1 tbink, yet te
be dem onstrated. The hecavy work in cannection with the Ports-
nîauîh plant is performed by direct driven Terranti dynamos. theso
dynamos, etc. possess threc essential points of novelty:

ist. The dynamos being maunted on the fly-wheels of tic en-
gifle. and running at the slow speed of go revolutions per minute.

2nd. The arc lighting being done by a continuous or direct
current. transformed or rectified, feeds from the alternate current.

3rd. The method of distributing the current by automnatic
chpange.over converters, which allaws avery high efficiency ta be ob.
taincd.

The P>ortsmouth installation is the iirst on this ---stemn, as a
wvhole, in any part of the world. and has been proved ta' have great
advantages flot hitherto brought into operation. The savîng by
the systemn in capital outlay and working expenses is very great .
while the lights. bath arc and incandescent, are pronounced ta bie
the steadiest and purest knaovn.

The %%heel dynamos are flot a novelty, as they have been prie.
~iotisly adopted. The différence in the P>ortsmouth is in the re-
markable simplicity of their electric parts; in faet. so mnechanical
is ibis machinery that it is dii.-ult ta those not initiated ta find out
Nvhere the electrical pirt begins. for a practical machine for every.
day %vork is tu make it as simple mechanically and electrically as
is consistent with efficiency. The arrangement of the Terranti
ilynainos is such that there is no part carryîng the high pressure
current ini any way exposed It is impossible fur aîîy persan. even
if so disposed. to reccive a shock freim any part of tlîe machiner>'
whilst running. the working parts being entirely a±nclosed by metal
,%.ork. They and the insolation surrounding tbemn are fully pro-
tected frrnt damage or deterioration. so complete is thIs protection
that no harmn would talce place should \vater er ail be dashed over
i t These are sources of danger ta the ordinary dynamo as nowv
boilt.

Eaich dynamo cansists af a number ai magnets bolted around
t12e fly %vheel of the engine; these are wound witb solid capper
stoîps formed into coils by means of special feris. and left bare.
tinlike the ordinary copper windîng in other dynamos, the exciting
current is passed through these cols. and is of sa low a pressure
tlîat it as absolutely harmless. The magnets surrounding the fly-
wvheel act upon the armature ai the dynamos, wvhich is carried by a
large circular casting surrounding the magnets. The armature
cuîî.sists of a quantity of thin plates of îvrought iran Eormed inta
.ýegnental blucLks. the clectric conductors pass hac< and forward
thz uugh hales on the blocks, and are connected ta the ends ont stout
gun metal boxes. and are run on solîd by an insulated point. the
eetcial part being thoroughly insulated. The electricity is gene.
rated in this armature up ta 2,800 volts, ta bc increased or dizain-
isbed by step down or step up transformers as may be desired.
Eacb machine is capable of lighting 6.ooo ib-candle power incan.
descent lamps and zoo arc, lamps oi double the capacity of ordinary
street lamps. The dynamos are driven by means of compound
Corliss cagines. novi caming intu gencral use in England and the
European continent for .bis purpose. There can bie no question as
ta the fact that for general factory and electrical purposes that the
Corliss engine is the best in existence wbhen carefully dcsigned and
%iell built. Such is the opinion of most European engineering
circles. when not intercsted in some other design. This bas been
iully realized in the three compound Corliss engines running in the
Pllymouth powver.house sa far as tested.

The second point with the Portsmouth plan différent ta athers
is that the arc lamps are run with a continuous current obitaincdl
fr<in the main alternating circuit and rectified mbt a continuons
current. Ilp ta the prescrit lime, as nearly ail electricians lcnow,
tic plan adapted bas been ta place a number of lamps. varying
from twa or thrce ta fifty, upon a single circuit coupled, in series, the
saine quantity ai current passing through every lamp anc after an-
ather, this current being abtained ifoin wbat is called an arc
dynamo This sy;tern bas hitherto given the best results, and bas
been generally applied The difliculty attending il is that eacb
machine will only. at the most, light fifty arc lamps. Therefore, for
an installation of large size. a large number of machines are required.
In order ta make a proper duplicate ai the plant it bas been canve-
nient ta run each machine with a separate etigine. in fact many
clectricians and engine builders have claimed that Ibis is the only
correct syzteml ta run arc lights front. Furtber. the spced of these
dynamos is too higb to run themn direct. necessitating pullcys,

shafts, ropes or belts. wvith tlîe attendant lasses fromn friction, ail
ancl attendance. In aider ta obviate these diflicult ies some have
endeavared ta run theso arc lamps fraont tle alternating current. but
tbis lias in every insta 'nce praved so unsatisfactory Iliat arc machines
on rontinuous current had ta ho substituted for tise Alternate or
Portsmouth Arc Incandescent and blotoir Power Arc taicen irorn
tlîe main alternate current cable.

In Portsmouth they combine the advantages ai bath tliese
systems without the disadivantages. The lighîts have aIl tlîe
sîcadiness af the continuaus current in the arc lamp and the
alternate in the iticandesccnts.

The'system adopted is ta talce the alternating current tramn the
main supply aI the station, and by nieans ai constant current
trans!ormers and rectifiers ta change the alternate into a continu-
aus system ai the right amperes and voltage for feeding a circuit ai
arc lamps. Four ai these sels of apparatus are now in position in
Plymouth, capable ai supplying 47 arc lamps eachi tlere is there-
fore supplied a pure continuous flow frein alternating current with-
out the erection ai extra dynamos. driving belts, ropes. shafhs.
bearings, etc , steain exhaust and other pipes. The great saving In
this plant is that the current is obtained cheaper fromn the big coin-
potînd Corliss engines and dynamos than it can be from snialler
eagines and dynamos that the large amaunt oi ordinary atten-
tion necessitated by sinaîl engines, small dynamos. shafts and belts
is donc away with, and the valuable space in city slationsretained for
further use The cost of repairs and maintenance is very materially
reduccd, as the wear and tear ai siall engines and dynamos run
ning at high speed is very great as canspared wvjth Corliss engines
and fly.wheel dynamos The arc and incandescent lights in Ports-
mouth. il is claimed. are vastly superior ta those in general use in
England ; as high as 5o per cent of advantage, pbotomnetrically. ia
insisted on for the arc lights.

The third point a! novelty in the Portsmouth plant claimed
for the systei is the transformer, or the change over converters. as
they are callcd They change-over the ltio-h tens.an alternate current
into the low pressure continuous, which feeds the mains supplying
te variaus consumers o! incandescent lights and the mater po'.vers

o! the city; the two great systems at wvork up ta naw have ben the
high tension or alternating current, and the low tcilsion contintious
current, each having great advantages and corresponding cisadvan-
tages. wbicb it bas for a long time b.-en the endeavar af electricians ta
avercomne. The coatinuous low pressure systeis avery econamical
and generally satisfactary where a very smaîl area bas teobe lighted,
and when the demand is sa great as ta put op several central genera-
ting stations. ils advantage is that it is possible ta consuime a xnuch
larger portion ai electricity generated than by any other means.
because there is less loss between tUec urrent generated anid that
supplled ta the consumers. The great disadvantage 13 the very
small distance that il is passible ta distrîbute light andi poivar
thraugh the mains, on account of thze very low pressure at which
the electricity is gcnerated and distrib uted. This necessîtates the
gcnerating stations being sinaîl WVe are aIl well aware ai the fact
that il is mare expensive ta run several sinaîl stations than anc
large anc ta do the samne amount af business. Again, the amount
o! copper required in the systein for a low tension syatem is very
great. rcquiring a bcavy expenditure and a large amoutit of regu-
lating ta ensure constant pressure and an even current ta the
lamps. The alternating systein is the reverse ai this. One genera-
ting systein is capable af supplying an area ai almost any probable
size, and cansequcntly greater economnical resoîts; the current can
be. conveyed ta a great distance by sinall mains. The alternating
current dynamos are more mechanical in construction and soli-
stantial, and the general workableness. of the systein. aIl that coulti
be desired; it suffered, however. ia the loss in worlcing the trans-
farmers as hitherta constructed. Tbey are aIl rigbt when under a
full load and entirely turned off during the day. or ivben only a
small amount of light is desired. As Ibis is nlot practical, sonne
peopce requtring a single bumner for the 24 boums, they have in Ibis
way remaîned a source of serious loss. The systein at Portsmouth
is quite différent tramt anything that bas Litherto been donc coinier-
cîally, and consists in lransferring the bîgb pressure current int
a domestic supply current by means o! transfommners placed under
the aide wallcs. These transformera are specially dcsigned: - hey
arc so wound that thcy adapt themselves automatically ta an
clectric supply of the highest possible efficiency under ail condi-
lions. That is ta say, that they are flot only efficient when supply-
ing a large amount af light. which onlY occurs a short time, but
they are equally efficient and economical under a7 small number of
ligbts, and whea a small amount aicurrent is bcbg taIton. Sa gaod
is the economy o! thîs type of transformer that il almosî cntirely
corresponds with the continuons current system. This is, there.


