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,oo blins ; or in othcr wvords the joint resistance of the lamps in
Illc tlîrcc-wire systei will bc four tines the joint resistance of
(lie saine number of lamips iii multiple arc.

*'hli total clectromnotive force iii tle threc-wire systcmi of
otlrso WiIl be twice that of the ecromotivc force ini the imlti-
fie-ir iein. total clcctromotivc force
Again, the total current will equal total resistancc

or. C = '3) am111pere, or in othcr words, the total current rc-
quircd for tlîe lamps in the tlirec.wvire systein, %vilI bc t4 of the

total current required for the same nunîber of lamps in the
iniltifflo arc systom.

WVith <bis demonstration in mind we are ready ta form
Rule XI. For the saine kind and saine nunibor af lamps the

joint resistance of the lamps in the three-wire systern is four
timtes that of tlie multiple systemn ; the total electromotive force
of <he lainps in the three-wire sys<em is twice tbat of the multi-
ffîe arc systcm, and the total current strcngth qf <ho lamps in
<ile three-wire systoni is ane-half <ho corresponding unit in the
miultiple arc system.

It can easily bo seen <bat as the joint resistance of the lamps
i5 four timos groater in the thb*ree-wire system than in the multiple
arc system, tho rosistance of thý positive and negativo conduct-
ors wvill be four trnes greiter for <ho saine percentage of loss.
In otiier words, the cross-section of the %vires in <ho three.-vire
systeîn is g4 that of tho wvires in the multiple arc systens for the
saie perceniage of loss. This gives us:-

Rule XII1. In order ta find <ho propor size of %vite for <ho
<lîrce-wirc systom, firsi find <ho sizo of 'vire for <lie sarno number
anid k-incl af lamips on <ho multiple systeni in accordance with
Rules VI -nd VII, thon divido tlie number oi circular mils by
four.

*l'li sum, ai <ho lcng<his of <ho positive and negativ*e wvires is
dlie entiro Iongth af tho circuit in <ho thre.wi.-e system, and the
amnount of coppor required for <ho circuit is equal ta one-fourth
<lie amounit of coppor rcquircd in a multiple arc circuit ; the
Ien-th of <ho contrai or neutral wire, if of the same sizo as <ho
positive and nogative leads will bo only one-haîf the lengtb of
<lie total circuit ; hence <ho total amount of copper in the <broc-
%vire systomi viill ho >+ X=4=~ of <ho- amounit necessary in <ho
case of <ho multiple system.

As a malter of fact <ho noutral wiro may ho made smaller
<hian the positive and nogative wvircs, as it scldom will ho called
up)on to carry more <han a fraction ai <ho maximum current.
For practical reasons, howvever, it is ad eisablc ta inako ail <brce
%vires ai <ho samo size.

1< wîill ho scen <bat as <ho number ai circular mils per w~irc in
<lie thrc.wirc systemn is W <ho cross-section per wire in <ho
mîultiple systoni, tho carrying capacity in amperes of coursc is
also rcducod ta ;e.

W~hen Table i for the three-wire system is used it should ho
botne 'in mind that anly twice tne number of lamps may be
carricd by <ho %vires, as <ho current is reduced t<o>4 for tho same
number ai lamps.

The lree-wviro systcm in a building is gcncrally followed
lîroîîghout the whole noîwork. of feers, mains, branches and

sîîb-branches, down ta circuits ai froni thrco to six lights; smaller
nuinhers îvould thon ho connected in simple multiple -arc.

E\PLANATION 0F TABL Mi.
Wiring Tables 3, 4 and 5 may bc useci by any one %'ho docs

nnt care ta study tile principles enderlying <ho calculations of
<he sizos ai wvires ; but cen te <hase who thoroughly understand
thie demonstrations, <ho tables ivill bc foiînd ai great conyoni-
once.

The first tbing ta do is to select <ho table for <ho lamps which

-ire ta bo used. Let us consuit <lie table for dnta reliting ta the
100 volt lamps.

WVe find in tîte horizontal coluiis at <lie top and bottomi,
numbcrs wvhich correspond ta " l.iîîp-fect." (Lamip-fcct is a
bni e"pression uised ta denote the prouuict obtaisied by inuli.
plying tlie nuinber oi laînps by the distance ini icet.) At tlic left
of tbe table we finci three vertical coluinins lilled wvîth figures
rcpresenting circular mils ; anîd also underlined figures giving
thc numbers of the Brown -.S Slinup gauge. Eaclî horizontal
colturnn corresponds ta a vertical coluniin.

The radial lines starting noar the lefl hand corner represent
percentages of loss. Each srnall space in the inside colunmns
represents 2000, in the mniddle colunins 500, and in the outside
columns 125; that is ta say in the horizontal coluînnst<li nuînbers
represcot lamp feet ; in the vertical colurnns the numbers repre-
sent circular mils, except wliere underscored, Mien <bey represent
the number af the wirc according to Browne & Sharp gauge.

Although the différence wvould bc very sliglit in any case, it is
necessary to note, for those who nîay desire absolute accuracy
in determining the circular mils, that the short heavy linos bc.
neath the Browne & Sharpe gaugo figures in the vertical coluinn,
are the correct gauge lines and may bc understood as extending
the full width af the table.

The figures given in the coluinos represent thousands. For
instance, ioo denotes 100,000 ; 4.25 =4250 ; 2.5 =2500, etc.

Example: Find the size of wire for îoe i110 volt lanîps at 1000,
.feet distance, ati o per cent. loss.

* 1)eonsîra io 10 ooo= iocooo lanip-foct. \Ve find 100,
in the in.side horizontal coluinn ; %ve follow the vertical boo, line
until it intersects the Io per cent. fine. WVe take a ruler and lay
it horizontally through this point and find it strikes about 88 in
the inside vertical column. Thbe prope r sze of %vire bas a sec-
tional area of 88,oooi circular mîils. If we wisb ta %vire on 5 per
cent. loss wve follow the vertical 100, line until it intersects wvith
the 5 per cent. lino and obtain by laying a horizontal Uine throtigh
this point about i86,ooo circular mils.

From <bis demonstration we deduct the folloiving general rule
for computing fromn iire tables :

Rule XIII. Find the number of lamp-feet (lamp x foot), in ane
of tho horizontal columns, follow the vertical line until it inter-
sects the desired percentage Uine. A horizontal line laid lhrougb
this point will show in the corrcsponding vertical calunin the
cross-section of the wîire in circular mils.

In consulting <he table, always use corresponding calmonns. If
<ho lamp-fct are found, in the mîiddle column, -he circular mils
must be read fromi the middle column ; if the lamp-fect are
found in the outside columnn, the circular mils must ho reaci fromn
the ouitside calunin, etc.

Example: Find the size of wire for 2o0 Io volt lamps, ai 900
feet distance aIt 5 per cent. loss.

Demonstration : 2oX x900,= i 8,ooo. \Ve find 18 in the niddc
horizontal calumn ; wc follow <he vertical iS lino until it inter-
sects with the 5 per cent. lino, and following <ho horizontal lino
we find in the middle colum-n 33,500 circular mils.

Examplo: Find the size of wire for 5o ia volt lanîps at ioe
feet distance ai 5 per cent. loss.

Demonstra lion: 50OX 100= 5,000 lanîp-fet. WVe finri 5 in <ho
middle lower column, and a glance shows us that the %vire is
over 9,300 circuLar mils or a litt le larger than No. i i B. & S.
gauge. \Ve can find the samie result by takcing 5,ooo in the
outside horizontal column.

Rule XIV. The number of lamp-foee within moderato num -
bers can ahvayt be found in one ai tho three horizontal columns.
Select the one îvhich will intersect wîth tho desired porcontage
lino farthest from the loft lower carner. If the number af lamp.
foot is too, groat, and cannot ho faund in the table, divide it by
Io and find the circular mils for one-tontb the number af lamp.
foot firsi, and thon multiply the result by io.

Examplo: Find tho size of iviro for î,ooo 1 Ia volt lamps, i,oeoo
foot distance ai Ia per cent. lass.

DePnonstration. i,oaox î,ooo=ixoooooo laînp-foet. Divide
by i0= 100,000 lamp-foct. Sizo of wvire for booooo laimp.feet
=88,ooo, circular mils, for îo x îooooa= î,oooooo lamrp-feet
Io x88,ooo=88oooo circular mils.

The 55 and 75 volt tables, of course, are ta ho used in tho
same manner as explained in thie case af the t<o volt table.

It will be noticcd that the small spaces in the <broc v~erical
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