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tapped nt any oumber cf points ad tht saine potential différence
will ha found te obtain betweer, thern at aIl points, 'shether in
close praximity to, or at the furthest distance from the source cf
cuz-rent. Hence. there is hercby affordtd a means for knowing at
a supply station the actual conditions o! supply at any moment in a
gîven circuit ;for, if an indicator of any suitable description is coni-
nected betwcen the mains at tht station. it wvill show tht différence
of potentiol abtaining, and if tht circuit demands an increased.cur-
rent at any tint, the faîl o! potential difference due to increased
absorption cf E. M. F. in the mains will bc instantly shown by tht
indicator. wvhich, 'ilI accessarlly ba affected in a measure corre-
spontidng exactly ta, 'hat is taking place at every point thrcughout
the systein. It 'sill o! course bic reouiîly conceivtd that as regards
the sources cf current, these may ha o! any form of direct cnrrent
generatar or siay ba tht secondary wires cf separate converters or
transfommers, or separate secondary wires on a single converter,
tht primantes or primary of which are or is in circuit with a source
or generator cf altemnating currents, and that this method cf circuit
construction constitutesant once. in either cf its forms, leig. 6cor Fig.
8, a systern for the distribution of current direct frain a gentrating
station, or a system for either prirnary or secandary circuits. ar
bath primamy and secondary circuits for alternate current distri-
bution

A STBP FORWARI).

Ncw, having got to tht botton of tht whole idea and acquired
an exact knowledge cf tht results attainable by an arrangement cf
circuits in tither cf tht twa wvays described. 'se can risc ta a proper
appreciatian of its utility. aod the first question ta, be asked 'sill
naturally ha'- Howv is it this nethod o! circuit construction bas flot
been heard cf in practice ? Well. the fact of tht natter is it hasn't
had a chance te put in an appearance In the shape here presented
for consideration. it may nos improperly be rcgarded as somiething
brand new and original. It is offered in that sense. But tht sur-
prising fact obtains that ont cf tht plans bas already reached the
hoary age cf three years, for precistly the saine arrangement cf cir-
cuits as is shown in Fig. 6 is faund te have been anticipattd in a
U. S. patent granted as fat back as z8gz. Unfortunately for its
developinent, the plan as patented appears ta have been arrived at
along a line of reasonini difféerent froin that which bas been fnllowed
in this paper, and the specification shows that tht inherent virtue
cf the ar.angemnent has been handicapped by a littît over-drcssing
in tht shape cf a -prefermed forin "camprehtnding a cross-wire
that practically relegated tht impravement back te tht operative
conditions cf tht simple twa.wire circuit. WVhile this is ta be re-
grttted. it cannaI ha raid to have dont any mare harin thon a dami
dots tc a river. Water eventually finds its level, even if driven te
tht cpening up cf newv channels ta that end, and in tht sanie sense
tht attainable in our electrical fieldi forces its way through aur
misds and brings 'whattvtr is o! utility ta tht surface. That's haw
it cames about that inventions arc me-inventtd and conceptions are
re-conceived In tht prescrit instance. tht wmittr wvas for awhile
under tht agreeable impression that tht method we- have haen ex-
arnining according ta both plans had been devised solely by himself.
until it wvas fousd saine of tht ground had been already covered in

tht wvay that bas been mtntiontd. However, it is hoped a step for-
word may be achieved The cpportunity to bring the Matter ta tht

wihgrateful enthusiasin. aad if this paptr is pravocative cf any

be realiied.

Mr Campbell, in discussing thepaper, said. Fig. No. 8 illustrates
the saine idea as Na 6 as adapted ta wvhat is known as tht three-
wlrt systern. Are they bath a! tht saine size ?

Mr. Keeley-They are ail of the ramne size. Tht three-wire
systein is the adoption ci swa dynamos. if you 'sert usisg tht
three-wirt systemi and you incmeased tht voltage ta 200 volts, each
machine giving zoc volts-

Mr. Camphell-Do yau say 2oo volt lamps ?
Mr. Keeley- No. zoc It dots not make a particle cf ditTer-

ece.
Mr. Camnpbell-Whether this figure 8 is a twva-wire systein or

thrt-wire systemn? a
Mr Kctley-It dots net nake any différence as for as voltage

is cascerntd.
Mr Camphell, after saine discussion on the two and three-wirc

systeins. clalncd that figure 8 'sas an impracticable idea altogether.
as It would tak'e four tines as much capper. in thcory and prat.
tice it %vas a]lI wrong, and flot equal te Ne. 7.

Mn Ktely clainefi figure 8 %vas %%hât he representtd it ta ha.

He had made experiments càrrcfully. and if it was followcd otit
carcfully it could flot faoU to act.

mr. Campbell-Take Fig. 6; it woluld tal<c more coppcr, and
wvill flot give as good distribution as thc ordinary parallel systetn.

Mr. Kceley-It would nccssarily have to bc a bettcr systcm.
The idea is this. if we %veto going ta supply a blocl n our imme-
diate vicinity 1 should run my leads out of this side of the house
and brlng thein in on the other side.

Mr. Campbll-If you could inrstal the plant and build the
town around it that would be ail right. I suppose. 1 amrn the
dark ta sec how figure 6 Is a better distribution.

4Nr. Keeley-WVell, for instance, you have yaur station. and
the places you are going ta supply the current ta arc about a
quarteof a mile away. Your viewv seems ta be that you would bc
runn.ng out four %vires and would ho usi:îg mare copper than the
ordinary mains. What I say is that you have exactly the saine
amounit of copper you have with your ordinary twc.wiro system.
The highiest différence af potential you cari get at any point will be
that from the first end cf the circuit As I have pointed out there
in figure 2, you get the différence in potential, absolutely. In
figure 2, you get the saine potential différence between points 2 and
4 as you wvill get in figure i between the points 3 and 4. 1 have
stated here that this difference of potentiol must necessarily involve
that the current that is received in any one lamp is equal ta that
you can get at the furthest end o! the circuit. Take figure 6. and
supposing this is a direct current circuit we are considering. The
sources of current Di in figure 6 are direct current generatars for
that matter. WVe will tale anc iamp placed across between 3 anid
4. It is taking one ampere. Supposing we are going away around
ta F at the further end of the circuit, and we put on zoo Iights. 've
wc wvill then have iaz amrperes af current running through the cir.
côit. It stands ta renson that the electromotive farce between
those points is the saine there with lamp Fi whether we tura on
that gang of zoo or turn it off.

Mr Campbell-Tbe current ta mun this xoo lamps, bas ta run a
greater distance than with a parallel systein.

Mr. Keeley -No.
Mr. Campbell-iaa lamps at F. and ont at tht other place:- they

are using 49 amperes at F. Haw dots tht current run froin tht
dynamo ta, there and back again ?

Mr. Keetey-sa amperes wilI run from B3. and 5o from Di.
Mr. Brethaupt-I think we ought ta have ablaclchoardat these

meetings, where we coula thea discuss these matters thoroughly
and ail could sec andi understand.

Mr. Langton-If the lamp in figure z was a certain distance
front tht central station. say ont mile, figure 5 would bic tht saine
lamp fed by two central stations two miles apart,

Mr. Kteley One mile on each side.
Mr. Langton-Figure 6 wauld be that systein folded together

so as ta consolidate the central station. It shows four 'sires ta tht
lamp. distant ane mile froin tht station. if these wires are of tht
saine size as they arc in figure i. tht loss would be ont hal! and talce
twice as much capper. I cannot ste any différence between this
and a straight twa-wire systein.

Mr. Keeley-If yau are sending four amperes along the lise
wvîth a pressure of zoo volts, youbave a certain drap in the maint.
Supposing you cannot cant it up in accordance witb Fig. 6, yau
are sesding two along on ape side and two an tht other, anzd yau
have a certain drap along the mains. In tach case tht drap wauld
be ont-hal!. In Fig. z, înstead of having 4 per cent. drap you will
have an 8 per cent. drap, -,vhereas in tht other yau wvill have anly 4
per cent. and take the same amount of capper.

Mr. Langton-Fig. 5 is sisiply a double systern of Figi, and
Fig. 6 is Fig. 5 folded together. They have the saine lamps, you
have ta senfi out the saine current, and you use twice the ltngth os
wire o! tht saint dirmeter. wvith cansequently bal! tht loss, or you
use twice the length o! 'sire o! hall tht diameter 'sitti the saint
loss.

Mr. Keeley-1 claim wc have a marked saving in tht wviro. At
tht srme time 1 admit that the total amaount cf copper used in thé!
four wires would bc equal ta tht total amaunit cf copper in tha ttÔ
wvires. Naw. tht question ces in, 'shere is tht saving ? It is
here. Tht statistics cf tht différent gencral cent, /J stations, M i
have been given ta undcmstand, is, that out cf z total number cf
x,000, lamps for wvhich wires have been put in, there is only à dé.
mand at any ane tint for 450. Yau cas put it nt 55 or 6o pt oeOt.
It stands ta reason, at that rate, that tht greatest demand at àny
tint is only o per cent. an tht station for the total quantity à£
copper that has been put out; there is 40 per cent. lying idlà. If
you have a syttem by which t'ou can start and give an equal potth.
tial thronghotit the èntime towa instead cf having te mun a multitutde
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