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ELECTRICAL DISTRIBUTION SYSTEM 
Ava A. Togesen and Lawrence E. Fisher, Detroit, 

Mich., assignors to Bulldog Electric Products 
Company, Detroit, Mich., a corporation of West Virginia, 

Application June 12, 1941, Serial No. 39,720 
(C. 11-97) 31 Claims. 

This application relates to electrical distribu 
tion systems and more particularly to systems 
of the bus bar type. 
Aims and objects of the invention disclosed 

herein will best be understood upon reference to 
the following detailed description, relating to the 
appended drawings. In these drawings: 

FigS. 1, 2 and 3 shows a unit length of bus duct 
of the system in top plan, side and end views respectively. 

Fig. 4 is a diagrammatic end view in accord 
ance with Fig. 3. 

Fig. 5 is a similar view of a four-bus bar modi fication. 
Figs. 6 and 7 illustrate arrangements for join 

ing pairs of bus bars and for providing tap-offs, in 
the Systern of Figs. 1 to 3. 

Fig. 8 shows a duct seam in detail. 
Figs. 9 and 10 show two different arrangements 

for joining bus bars end to end. 
Fig. 1 i shows an arrangement for joining unit 

lengths of bus duct end to end, using bus bar 
joints of the type shown in Figs. 9 and 10. 

Figs, 2 3ind 3 show two different arrange 
Scients for Siolining bus bars in duct. 

SigS. 4 35 a.d. 25 are plara and side views of an 
S2 lator Su;2:3Xt fos' three ous bars. 
Figs. 28 to 33 show the support of Figs. 14-15 

is ASe Wiiia Shree different relative spacings of 323s 3,2's. 
Figs, 9 33d 20 show a modified arrangement 

is suggotiig bus bai's in dict. 
Sig. 2 shot is how bus bars may be supported 

337 he barriers, rather than by the casing. 
Detailed ties crition 

3 is £o be joined end to end to another to 

channels 20, 2''Braged edge to edge to form a 
38. Sing, Sita e2e32 cc.ge ou 37ardly flanged as at 
38, the dia2.333is 23 Ojecting keyond one another 
3. crlds to 2'Ovisie lag scarf joints. Between the 
charasheis S.2d aus closing them and isolating 

Aerg from e2ea otiher, and disposed between the 
33.3ges 2: So as to be held is place by the cas. 
is 2g joizag lots 22, (Fig. 3), is an insulation 
3:32ier Area:ns which is is tie form of two sheets 
33-33 of insulation, as shown, secured to the 
cazaeis individually to form individual clo 
333es for then. Bus oars 25 are within the Cihannels. 
An importa2at feature of the system herein 

shown is the novel inter-relation of bus bars, 

20. 

25 

3. 

SS 

shown for example in Fig. 3 and diagrammati 
cally in Fig. 4. Referring particularly to Fig. 4, 
it will be seen that the duct therein shown in 
cludes six bus bars of which the two bus bars 
A and A' form one phase, B and B another phase 
and C and C a third phase. The bus bars are 
So arranged as to form pairs A-C', B-A' and 
C-B', and the bus bars of a pair are relatively 
close to each other. For example, bus A is very 
close to bus C", bus B is close to bus A', and bus 
C is close to bus B'. 

However, the pairs are relatively far apart. For 
example, the pair AB is far from the pair AC" 
and from the pair C-B'. Further, the conduc 
tors are arranged in two definite and distinct 
groups, A B C, A B C, (Fig. 4), with each group 
including one conductor from each of three phases. 
The fact that the bus bars Within a pair are 

close to each other is to a large extent respon 
sible for a considerable reduction of voltage drop 
in the System. The close spacing of the bus 
bars has been found effective to reduce the re 
actance and bus bar systems having the bus bars 
close to each other can be considered to be of the 
LO-reactance type. 
However, the provision of wide spaces between 

the pairs provides access into the duct between 
the pairs for joining or mounting of for any other 
desired purposes. 

It has been considered that because the pairs 
are far apart, the system herein shown may well 
be considered as a parallel system of single phase 
distribution, and this analysis might be helpful 
here. For example the current, owy in bus A 
(Fig. 4) is equal in value and opposité in vector 
relation to that in bus C, and that holds true 
of bus 3 vs. bus Al, and bus C. Y.S. 31. This is a 
typical characteristic of single gins.se transmis 
Sion and affords a basis for oti conclusion that. 
out" system is a single transix-ission of three phase current. 

Particularly in connection vyi Zhe distribu. 
tion of alternating current, the graiiens of re 
actance loss or voltage drop is great &nd the sys 
ten herein showin is useful pairiculazy in such 
tdistribution 32nd a great advantage is obtained 
ity the relatively close spacing of line us bars 
Within the pair. 

Further, great spaces between the pairs pro 
vides a large air circulation area, and makes it 
possible to have radiation of heat from the pairs. 
The bus bars herein shown are thin and wide 

and this is also helpful in reducing losses par. 
  



2 
ticularly in the distribution of alternating cur 
rent. 
The provision of closely spaced bus bars with 

in the pairs, effects a reduction of the magnetic 
field and permits the use of steel for the casing 
with no sacrifice of reactance drop, heretofore 
compensated for by the use of aluminum as part 
of the casing. 

Fig. 5 shows a variation of the system. Where 
as in Fig. 4, the bus duct is shown as including six 
bus bars arranged as indicated, the system showr 
in Fig. 5 includes but four bus bars, two of which 
are of double size so as to form the equivalent of 
six bus bars and the arrangement of bus bars 
consequently, following that of Fig. 4, permits all 
of the desired results to be obtained with the use 
of but four bus bars, rather than with six. Thus 
bus bars A and A' are merged into one, as are bus 
bars B and B'. Bus bars C and C are, of course, 
not merged in the arrangement shown. 
Arrangements for tieing together bus bars are 

indicated in Fig. 6 where the bus bars are shown 
tied together by tie straps 29. 
For tapping off at suitable points, the arrange 

ment suggested by Fig. 7 night well be employed. 
This arrangement includes straps 30 properly 
connected to the bus bars for tieing them together 
and having extensions 3 projecting out of the 
duct for providing tapoff. 

Figs. 9-10 show a novel arrangement for pro 
viding end to end joints for bus bars which are 
separated by insulation barriers. Fig. 9... shows 
two rows of bus bars 25 which form upper and 
lower rows of bus bars in a single uni, length of 
bus duct. These rows are to be joined relatively 
end to end to other rows of bus bars, which also 
form upper and lower rows of bus bars of another 
unit length of bus duct. Between each row of bus 
bars is an insulation sheet, such as shown at 23. 
By offsetting the ends of the bus bars of one row, 
as indicated, and by the proper use of filler pieces 
33 of insulation, an efficient and satisfactory and 
easily manipulable joint is provided. Bolts 34 
thread into the bus bars to effect the joint. 

Fig. 10 shows a similar arrangement but emi 
ploying two sheets of insulation 23-24 between 
the rows of bus bars in a unit length of bus duct. 
This arrangement eliminates the necessity for 
using the filler pieces 33 and contemplates lap 
ping of insulation sheets at a joint. 

Fig. 11 shows how the arrangement of Fig. 10 is 
utilized in connection with the duct sections that 
cooperate with the bus bar sections to form a unit 
length of bus duct. The duct sections each Com 
prise an upper channel as well as a lower channel, 
with one of the channels projecting beyond the 
other at an end as indicated, to form a lap Scarf 
joint. The joining bolts 34 for joining the bus 
bars, have their axes perpendicular to the meet 
ing plane of the duct and this is parallel to the 
meeting plane of the bus bars: thus it is possible 
to move the end of one bus duct length to another 
in the direction indicated by the arrows, which is 
of convenience particularly in the event a long 
run of bus duct is being assembled where a unit 
length has one end anchored, while to the other . 
end is being joined an end of a free unit length of 
bus duct. 

Pedestal type insulators 50, disposed within and 
secured to transverse strips 50-A, as shown in . 
Figs. 12 or 13, for example, secured to the webs 5 
of the channels either by bolts 52, as in Fig. 12, or 
by welding, as shown in Fig. 13, receive screws 53 
for mounting the bus bars 25, laid flat on the 
pedestals and disposed with their flat surfaces 
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2,287,502 
parallel to and close to the insulation barrier 
means 23-24. 

Figs. 14 to 15 illustrate another form of insu 
lator support for bus bars and Figs. 16 to 18 indi 
cate its use. The insulator here shown consists 
of a single bar or strap 6) of insulating material 
having two holes 6 between its ends for receiving 
bolts for securing it to a duct and having three 
holes 62 for receiving bolts which secure bus bars 
to the insulator. The spacing of the various holes 
has been properly designed so as to enable the 
insulator to be used as a support for three differ 
ent spacings of bus bars as shown in Figs. 16-18. , 
For example Fig. 16 shows an arrangement en 
ployed in a 2500 amp. bus bar system where the 
center to center distance X between bus bars is 
inches. Fig. 17 shows an arrangement for a 500 
amp. bus bar systein where the distance X was 5 
inches. Fig. 18 shows an arrangement used in a 
500 amp. system where the distance X was 3 
inches. - 

Figs. 19 and 20 show still another arrangement 
for supporting bus bars in duct. In this arrange 
ment each support consists of two narrow chan 
nels 63 telescoped on each other and extending 
across the duct for its full width and, being 
Secured to the duct by suitable screws. 
Within the space between the channels are 

three insulation blocks 64 and above these blocks 
are three pedestals each of which supports a bus 
bar. The supporting screws for the bus bars 
thread through the pedestals and into the insula 
tion blocks, these having nuts imbedded within 
them for receiving the Screws. On the other 
hand, the screws might well have their heads 
within the insulation blocks and their shanks 
threaded through the pedestals and into the bus 
bars. 

Fig. 21 shows the bus bars supported by Suitable 
screws from the barrier sheets 23-24, rather 
than from the channels. 
An important feature of the System herein 

shown is the ease of assembly of the bus duct, 
both from the point of view of assembling a unit 
length during manufacture, and from the point of 
view of assembling unit lengths end to end to 
form an installation. It will be seen that the bus 
duct as a whole is made up of unit lengths. Each 
unit length is longitudinally split to comprise sep 
arate and distinct individually complete comple 
mentary bus duct sections, an upper one and a 

55 
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lower one, these being disposed alongside each 
other and interjoinsed at their longitudinally ex 
tending meeting edges or fianges. Each bus duct 
section of a unit length comprises a unit length of 
duct or channel, a unit length of bus bar or bus 
bars, depending upon how many bus bars are 
within the duct, and its own individual means for . 
supporting the bus bar length or lengths in the 
duct lengths, free and independent of any part of 
the complementary bus duct sections. The con 
struction is such that before two complementary 
bus duct sections are brought adjacent each other 
and interjoined each bus duct section is complete 
with its duct or channel, its bus bar or bus bars 
and its bus bar Supporting means. The assembly 
of a unit length is completed simply by interjoin 
ing the bus duct sections. 
Each bus duct section may be seen to com 

prise an Open pan or channel of U cross Sec 
tion whose open side is closed by its own indi 
vidual insulation closure. The closures of two 
pans or channels, though separate and distinct 
and separately supported, are adjacent when the 
bus duct sections are interjoined and each bus 
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bar is thus disposed in a confined space between 
the bight of its pan or channel and the insula 
tion closure and each bus bar is supported by 
the pan or channel, rather than by the closure, 
Now having described the bus duct system 

herein disclosed, reference should be had to the 
claims which follow for a determination of the 
inventions thereof. 
We claim: 
1. An electrical distribution system comprising 

an elongated distributor made up of lengths 
joined end to end, each length of distributor 
comprising a casing made of elongated parts 
joined longitudinally on meeting lines, with cer 
tain of the parts overlapping the others at one 
end of the casing length and underlapping the 
others at the other end of the casing length, 
whereby casing lengths are joined end to end 
by Scarf lap joints, each length of distributor 
also comprising conductor lengths within the 
casing length and substantially coterminous 
therewith, the conductor lengths of one distribu 
tor length being arranged to lap over conductor 
lengths of another distributor length when the 
two distributor lengths are joined end to end, 
the lapping planes of the conductor lengths be 
ing parallel to the lapping planes of the casing 
lengths, whereby the conductor lengths and the w 
casing length of a distributor length may be 
moved simultaneously and in the same direc 
tion for end to end joining to the corresponding 
parts of an installed distributor length. 

2. An electrical distribution system compris 
ing an elongated distributor made up of lengths 
joined end to end, each length of distributor 
comprising a casing made of elongated parts 
joined longitudinally on meeting lines, with cer 
tain of the parts overlapping the others at One 
end of the casing length and underlapping the 
others at the other end of the casing ength, 
whereby casing lengths are joined end to sync 
by Scarf lap joints, each length of distriautor 
also comprising conductor lengths within the 
Casing length and substantially coteria:Cacts 
therewith, the conductor lengths of one distries 
utor length being arranged to lap over 603e 
ductor lengths of another distributor length Waia 
the two distributor lengths are joined east : 
end, the lapping planes of the conductoir egg:s 
being parallel to the lapping planes of the cago 
ing lengths, whereby the conductor exaggins and 
the casing length of a distributor icing Yingy 
ite goved sinultaneously and in the satia direc 
tion for end to end joining to the corgesgo'aiigg 
parts of an installed distributor exagi, iere 
being, in each casing length, two rows of CO2e. 
ductor' leagtas, a plurality to each row, v3 in .223 
plane of 83 cin row being parallel to the saic 5:23&te ing gla,2Res. 

3. An electrical distribution system coragiris: 
&n elongated distributor made up of 
joiated end to end, each length of dig 
Cornprising a casing made of elongates: 
joined io.gitudinally on meeting lines, Ti: 
tail of the parts overlapping the otiae's 33 
(ead of the casing length and underia) 
theirs at the other end of the casiaag 

whereby casing lengths are joined end 
357 Scarf ap joints, each ength g; iiis, 
sist congrising conductor lengths yieira 
casing length and substantially coe. 
here with, the Conductor lengths of CAA9 is a 3. 

cs 

s 

utor length being arranged to lap over conduce 
tor lengths of another distributor length yaer 
the two distributor lengths are joined end to 

3. 
end, the lapping planes of the conductor lengths 
being parallel to the lapping planes of the Cas 
ing lengths, whereby the conductor lengths and 
the casing length of a distributor length may 

5 be moved simultaneously and in the same direc 
tion for end to end joining to the corresponding 
parts of an installed distributor length, the parts 
of each casing length comprising two identical 
channels arranged with their open sides ada 
cent, one offset longitudinally with respect to 
the other. 

4. An electrical distribution system comprising 
an elongated distributor made up of lengths 
joined end to end, each length of distributor 
comprising a casing made of elongated parts 
joined longitudinally on meeting lines, with cer 
tain of the parts overlapping the others at one 
end of the casing length and underlapping the 
others at the other end of the casing length, 
whereby casing lengths are joined end to end 
by scarf lap joints, each length of distributor 
also comprising conductor lengths within the cas 
ing length and substantially coterminous there 
with, the Conductor lengths of One distributor 
length being arranged to lap Over conductor 
lengths of another distributor length when the 
two distributor lengths are joined end to end, 
the lapping planes of the conductor lengths be 
ing parallel to the lapping planes of the casing 
lengths, whereby the conductor lengths and the 
casing length of a distributor length may be 
moved simultaneously and in the same direction 
for end to end joining to the corresponding parts 
of an installed distributor length, the parts of 
seach casing length comprising two identical 
channels arranged with their open sides adja 
cent, one offset longitudinally with respect to 
the other, there being, in each casing length, 
two rows of conductor lengths, a plurality to 
each row, with the plane of each row being par 
aliel to the said meeting planes, each channel 
Costaining one of the two rows of condaetor 
lengths, with the lapping art of each conductor 
ength being between the adjacent ends of the 
&YO channels a casing iength. 

5. In a polyphase distribution system, 3, source 
{f polyphase alerating current, a plurality of 
"Fylde thin conductors connected thereto and ar 
3's Yaged in seritely spaced definite and distinct 
3ai:'S, each 2si congprising two evenly and close 
sy spaced 343ductors of different phases, ar. 
3'30ged wide sce near wide face, each phase 
CCR323rising 70 coad,3tors of differest, Sirs, 
the Yelative arrazagement of azad the spacing 
between the two contiuctors of , pair being signali 
e:ACYigi to gai'i i8, the currents is the coductors 
08 the 2a: 2 to neutralize their relative snagnetic 
eitect3 it, tie Sgacing being siege enough to Oro 
Vieie Stiegt 3, ie relative insulated clearance 32 
ity 385 the conductors of the gaix, the spacing e 
7Ge2 the pair's being large enough to provide 

&egiate heat dissipation roy the pairs and 
iss.ctory access between She pairs for tools 
iA32nda 2.2 cl fasteiners lised a joining aid stap 

Stagg & he coinciuctors, the spacing between 
23'S 39:2g 203 asiderably greate; than the scieg 
7935A 3053 civicio's of a pair, and a casing sur 
cii: ; 3.3ge CCiaductors and having yiiia this 

; i3-iigik ig Siriaces close to Sid passie to 
a side surfaces of the conductor. 
'6. a golyphase distribution systeia, a sourc 

of glyphase aiternating current, a plurality of 
Side thin conductors connected thereto and ar 
raiged in remotely spaced definite and distinct 

3 girs, each pair comprising two evenly and 

() 
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4. 
closely spaced conductors of different phases, ar 
ranged wide face near wide face, each phase 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to perihit the currents in the conductors of the 
pair to neutralize their relative magnetic effects 
but the spacing being large enough to provide 
adequate relative insulated clearance between the 
Conductors of the pairs, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and satisfactory 
access between the pairs for tools and hands and 
fasteners used in joining and supporting the con 
ductors, the spacing between pairs being conside 
erably greater than the spacing between conduc 
tors of a pair, the several conductors being ar 
ranged in two groups, each group comprising a 
conductor from each of the phases, each pair in 
cluding a conductor from each of the groups, and 
& Casing Surrounding the conductors and having 
Wide thin heat radiating surfaces close to and 
parallel to the wide surfaces of the conductors. 

- 7. In a polyphase distribution system, a source 
of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly spaced conductors of different phases, arranged 
wide face near wide face, each phase comprising 
two conductors of different pairs, the relative 
arrangement of and the spacing between the two 
conductors of a pair being small enough to per 
mit the currents in the conductors of the pair 
to neutralize their relative magnetic effects but 
the spacing being large enough to provide ade 
quate relative insulated clearance between the 

2,287,502 
two rows, each row comprising a conductor from 
each of the phases, each pair including a conduc 
tor from each of the rows, with the conductors 
of one row directly above those of the other, and 
an insulation barrier between the two rows of 
conductors, and a casing Surrounding the con 
ductors and having wide thin heat radiating sur 

... faces close to and parallel to the wide surfaces 

O 
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conductors of the pair, the spacing between the 
pairs being large enough to provide adequate 
heat dissipation from the pairs and satisfactory 
access between the pairs for tools, and hands and 
fasteners used in joining and supporting the con 
ductors, the spacing between pairs being consid 
erably greater than the spacing between con 
ductors of a pair, the several conductors being 
arranged in two rows, each row comprising a con 
ductor from each of the phases, each pair in 
cluding a conductor from each of the rows, with 

0. 

the conductors of one row directly above those 
of the other, and a casing surrounding the con 
ductors and having wide thin heat radiating sur 
faces close to and parallel to the wide surfaces 
of the conductors. 

8. In a polyphase distribution system, a source 
of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and closely 
spaced conductors of different phases, arranged 
wide face near wide face, each phase comprising 
two conductors of different pairs, the relative ar 
rangement of and the spacing between the two 
conductors of a pair being small enough to per 
mit the currents in the conductors of the pair to 
neutralize their relative magnetic effects but the 
spacing being large enough to provide adequate 
relative insulated clearance between the conduc 
tors of the pair, the spacing between the pairs 
being large enough to provide adequate heat dis 
sipation from the pairs and satisfactory access be 
tween the pairs for tools and hands and fasteners 
used in joining and supporting the conductors, 
the spacing between pairs being considerably 
greater than the spacing between conductors of a 

50 
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of the conductors. 
9. In a polyphase distribution system, a source 

of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly Spaced conductors of different phases, arranged 
wide face near wide face, each phase comprising 
two conductors of different pairs, the relative ar 
rangement of and the spacing between the two 
conductors of a pair being Small enough to per 
mit the currents in the conductors of the pair to 
neutralize their relative magnetic effects but the 
spacing being large enough to provide adequate 
relative insulated clearance between the conduc 
tors of the pair, the spacing between the pairs be 
ing large enough to provide adequate heat dis 
sipation from the pairs and satisfactory access 
between the pairs for tools and hands and fasten 
ers used in joining and supporting the conduc 
tors, the spacing between pairs being consider 
ably greater than the spacing between conduc 
tors of a pair, each pair carrying current in sub 
stantially equal amounts and of opposite direc 
tions, thus comprising a single phase transmis 
sion means, and a casing Surrounding the con 
ductors and having wide thin heat radiating 
surfaces close to and parallel to the wide sur 
faces of the conductors. 

10. In a polyphase distribution system, a 
Source of polyphase alternating current, a plu 
rality of wide thin conductors connected there 
to and arranged in remotely spaced definite and 
distinct pairs, each pair comprising two evenly 
and closely spaced conductors of different phases, 
arranged wide face near wide face, each phase 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the currents in the conductors of the 
pair to neutralize their relative magnetic effects 
but the spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and satisfactory 
access between the pairs for tools and hands and 
fasteners used in joining and supporting the con 
ductors, the spacing between pairs being con 
siderably greater than the spacing between con 
ductors of a pair, each conductor being a flat bar, 
and a casing surrounding the conductors and 
having wide thin heat radiating surfaces close to 
and parallel to the wide surfaces of the con 
ductors. 

11. In a polyphase distribution system, a 
Source of polyphase alternating current, a plu 
rality of wide thin conductors connected there 
to and arranged in remotely spaced definite and 
distinct pairs, each pair comprising two evenly 
and closely spaced conductors of different phases, 
arranged wide face near wide face, each phase 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the currents in the conductors of the 

pair, the several conductors being arranged in pair to neutralize their relative magnetic effects 
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but the spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and Satisfactory 
access between the pairs for tools and hands and 
fasteners used in joining and supporting the 
conductors, the spacing between pairs being con 
siderably greater than the spacing between Con 
ductors of a pair, each pair carrying current in 

10. substantially equal amounts and of opposite 
directions, thus comprising a single phase trans 
mission means, each conductor being a fiat bar, 
and a casing surrounding the conductors and 
having wide thin heat radiating surfaces close to 
and parallel to the wide surfaces of the con ductors. 

12. In a polyphase distribution System, a Source 
of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly spaced conductors of different phases, ar 
ranged wide face near wide face, each phase 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being Small enough 
to permit the currents in the conductors of the 
pair to neutralize their relative magnetic effects 
but the Spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and Satisfactory 
access between the pairs for tools and hands and 
fasteners used in joining and Supporting the COIn 
ductors, the Spacing between pairs being consid 
erably greater than the spacing between con 
ductors of a pair, the Several conductors b2ing 
arranged in two rows, each row comprising a 
conductor from each of the pinases, each pair 
including a conductor from each of the rows, 
with the conductors of cine row directly above 
those of the other, and a casing surrounding the 
conductors and having wide thin heat radiating 

5 

5 
relative arrangement of and the spacing between 
the two conductors of a pair being Small enough 
to permit the magnetic field effects of the cur 
rents in the conductors of the pair to neutralize 
one another, but the spacing being large enough 
to provide adequate relative insulated clearance 
between the conductors of theh pair, the alter 
nating current Source being polyphase, With each 
phase distributed over two pairs, there being as 
many pairs as phases, and a casing Surrounding 
the conductors and having wide thin heat radiat 
ing Surfaces close to and parallel to the wide Sur 
faces of the conductors. 

5. In a distribution System, a Source of alter 
nating current, a plurality of wide thin con 
ductors connected thereto and arranged in a pat 
tern of a plurality of definite and distinct pairs, 
each pair comprising two evenly and closely 
spaced conductors carrying currents of different 
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45 surfaces close to and parallel to the wide surfaces 
of the conductors, the casing being split longi 
tudinally on a plane passing between the two 
rows of conductors So that each row of conduc 
tors may be mechanically associated with a cas ing portion length. 

13. In a distribution systern, a Source of al 
ternating current, a plurality of wide thin con 
ductors connected thereto and arranged in a pat 
tern of a plurality of definite and distinct pairs, 
each pair comprising two evenly and closely 
spaced conductors carrying currents of different 
phases, arranged wide face near wide face, the rel 
ative arrangement of and the spacing between 
the two conductors of a pair being, Small enough 
to permit the magnetic field effects of the cur 
rents in the conductors of the pair to neutralize 
one another, but the spacing being large enough 
to provide adequate relative insulated clearance 
between the conductors of the pair, and a casing 
surrounding the conductors and having wide thin 
heat radiating surfaces close to and parallel to 
the wide surfaces of the conductors. 

4. In a distribution system, a source of al 
ternating current, a plurality of wide thin con 
ductors connected thereto and arranged in a pat 
term of a plurality of definite and distinct pairs, 
each pair comprising two evenly and closely 
spaced conductors carrying currents of different 
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phases, arranged wide face near wide face, the 
relative arrangement of and the Spacing between 
the two conductors of a pair being Small enough 
to permit the magnetic field effects of the cur 
rents in the conductors of the pair to neutralize 
one another, but the Spacing being large enough 
to provide adequate relative insulated clearance 
between the conductors of the pair, the pairs 
being remotely spaced whereby there is a mini 
mum of interpair magnetic effects, with each con 
ductor being adjacent no other than the mate 
of its pair, and a casing Surrounding the con 
ductors and having wide thin heat radiating sur 
faces close to and parallel to the wide surfaces of 
the conductors. 

i6. In a distribution System, a Source of alter 
nating current, a plurality of wide thin conduc 
tors connected thereto and arranged in a pat 
tern of a plurality of definite and distinct pairs, 
each pair comprising two evenly and closely 
Spaced conductors carrying currents of different 
phases, arranged wide face neaz wide face, the 
relative arrangement of and the Spacing between 
the two conductors of a pair being small enough 
to permit the magnetic field effects of the cur 
rents in the coindictors of the pair to neutralize 
one another, but the Spacing being large enough 
to provide adequate relative insulated clearance 
between the conductors of the pair, the alternat 
ing current Source being polyphase, with each 
phase distributed over two pairs, there being as 
many pairs as phases, the pairs being remotely 
spaced whereby there is a minimum of interpair 
magnetic effects, with each conductor being ad 
jacent no other than the mate of its pair, and a 
casing surrounding the conductors and having 
wide thin heat radiating surfaces close to and 
parallel to the wide surfaces of the conductors. 

17. In a polyphase distribution system, a source 
of polyphase alternating current, a plurality of 
wide thin conditictors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly spaced conductors of different phases, arranged 
wide face near wide face, each phase comprising 
two conductors of different pairs, the relative ar 
rangerent of and the spacing between the two 
conductors of a pair being Small enough to per 
mit the currents in the conductors of the pair 
to neutralize their relative magnetic effects but 
the spacing being large enough to provide ade 
quate relative insulated clearance between the 
conductors of the pair. The spacing between the 
pairs being large enough to provide adequate heat 
dissipation from the pairs and satisfactory access phases, arranged wide face near wide face, the 75 between the pairs for tools and hands and fas 
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teners used in joining and supporting the con 
ductors, the Spacing between pairs being consid 
erably greater than the spacing between con 
ductors of a pair. 

18. In a polyphase distribution System, a source 
of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly spaced conductors of different phases, ar 
ranged wide face near Wide face, each phase com 
prising two conductors of different pairs, the rel 
ative arrangement of and the spacing between the 
two conductors of a pair being small enough to 
permit the currents in the conductors of the pair 
to neutralize their relative magnetic effects but 
the spacing being large enough to provide ade 
quate relative insulated clearance between the 
conductors of the pairs, the Spacing between the 
pairs being large enough to provide adequate heat 
dissipation from the pairs and satisfactory access 
between the pairs for tools and hands and fas 
teners used in joining and supporting the con 
ductors, the Spacing between pairs being con 
siderably greater than the Spacing between con 
ductors of a pair, the several conductors being 
arranged in two groups, each group comprising 
a conductor from each of the phases, each pair 
including a conductor from each of the groups. 

19. In a polyphase distribution system, a 
source of polyphase alternating current, a plu 
rality of wide thin conductors connected there 
to and arranged in remotely spaced definite and 
distinct pairs, each pair comprising two evenly 
and closely spaced conductors of different 
phases, arranged wide face near wide face, each 
phase comprising two conductors of different 
pairs, the relative arrangement of and the spac 
ing between the two conductors of a pair being 
small enough to permit the currents in the con 

10 

5 

20 

25 

30 

35 

40 

ductors of the pair to neutralize their relative . 
magnetic effects but the spacing being large 
enough to provide adequate relative insulated 
clearance between the conductors of the pair, the spacing between the pairs being large enough to 
provide adequate heat dissipation from the pairs 
and satisfactory access between the pairs for, 
tools and hands and fasteners used in joining 
and supporting the conductors, the spacing be 
tween pairs being considerably greater than the 
spacing between conductors of a pair, the several 
conductors being arranged in two rows, each row 
comprising a conductor from each of the phases, 
each pair including a conductor from each of the 
rows, with the conductors of one row directly 
above those of the other. 20. In a polyphase distribution System, a 
source of polyphase alternating current, a plu 
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conductors, the spacing between pairs being con 
siderably greater than the spacing between con 
ductors of a pair, the several conductors being 
arranged in two rows, each row comprising a 
conductor from each of the phases, each pair 
including a conductor from each of the rows, 
with the conductors of one row directly above 
those of the other, and an insulation barrier be 
tween the two rows of conductors. 21. In a polyphase distribution system, a source 
of polyphase alternating current, a plurality of 
wide thin conductors connected thereto and ar 
ranged in remotely spaced definite and distinct 
pairs, each pair comprising two evenly and close 
ly spaced conductors of different phases, ar 
ranged wide face near wide face, each phase. 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the currents in the conductors of the 
pair to neutralize their relative magnetic effects 
but the spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and satisfactory 
access between the pairs for tools and hands and 
fasteners used in joining and supporting the con 
ductors, the spacing between pairs being con 
siderably greater than the spacing between con 
ductors of a pair, each pair carrying current in 
substantially equal amounts and of opposite di 
rections, thus comprising a single phase trans 
mission means. 22. In a polyphase distribution system, a 
source of polyphase alternating current, a plu 
rality of wide thin conductors connected thereto 
and arranged in remotely spaced definite and 
distinct pairs, each pair comprising two evenly 
and closely spaced conductors of different 
phases, arranged wide face near wide face, each 
phase comprising two conductors of different 
pairs, the relative arrangement of and the spac 
ing between the two conductors of a pair being 
small enough to permit the currents in the con 
ductors of the pair to neutralize their relative 
magnetic effects but the spacing being large 
enough to provide adequate relative insulated 
clearance between the conductors of the pair, 
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rality of wide thin conductors connected there 
to and arranged in remotely spaced definite and distinct pairs, each pair comprising two evenly 
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and closely spaced conductors of different phases, . 
arranged wide face near wide face, each phase 
comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the currents in the conductors of the 
pair to neutralize their relative magnetic effects 
but the spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and Satisfactory 
access between the pairs for tools and hands 

the spacing between the pairs being large enough 
to provide adequate heat dissipation from the 
pairs and satisfactory access between the pairs 
for tools and hands and fasteners used in join 
ing and Supporting the conductors, the spacing 
between pairs being considerably greater than 
the spacing between conductors of a pair, each 
conductor being a flat bar. 23. In a polyphase distribution system, a 
source of polyphase alternating current, a plu 
rality of wide thin conductors connected thereto 
and arranged in remotely spaced definite and 
distinct pairs, each pair comprising two evenly 
and closely spaced conductors of different phases, 
arranged wide face near wide face, each phase 
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and fasteners used in joining and supporting the 7 

comprising two conductors of different pairs, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the currents in the conductors of the 
pair to neutralize their relative imagnetic effects 
but the spacing being large enough to provide 
adequate relative insulated clearance between 
the conductors of the pair, the spacing between 
the pairs being large enough to provide adequate 
heat dissipation from the pairs and satisfactory 
access between the pairs for tools and hands and 
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fasteners used in joining and supporting the con 
ductors, the spacing between pairs being con 
siderably greater than the spacing between con 
ductors of a pair, each pair carrying current in 
substantially equal amounts and of opposite di 
rections, thus comprising a single phase trans 
mission means, each conductor being a flats bar. 

24. In a distribution system, a source of alter 
nating current, a plurality of wide thin conduc 
tors connected thereto and arranged in a pattern 
of a plurality of definite and distinct pairs, each 
pair comprising two evenly and closely spaced 
conductors carrying currents of different phases, 
arranged wide face near wide face, the relative 
arrangement of and the spacing between the 
two conductors of a pair being small enough to 
permit the magnetic field effects of the currents 
in the conductors of the pair to neutralize one 
another, but the spacing being large enough to 
provide adequate relative insulated clearance be 
tween the conductors of the pair. 

25. In a distribution system, a source of alter 
nating current, a plurality of wide thin conduc 
tors connected thereto and arranged in a pattern 
of a plurality of definite and distinct pairs, each 
pair comprising two evenly and closely spaced 
conductors carrying currents of different phases, 
arranged wide face near wide face, the relative 
arrangement of and the spacing between the 
two conductors of a pair being small enough to 
permit the magnetic field effects of the currents 
in the conductors of the pair to neutralize One 
another, but the spacing being large enough to 
provide adequate relative insulated clearance be 
tween the conductors of the pair, the alternating 
current source being polyphase, with each phase 
distributed over two pairs, there being as many 
pairs as phases. 

26. In a distribution system, a source of alter 
nating current, a plurality of wide thin conduc 
tors connected thereto and arranged in a pattern 
of a plurality of definite and distinct pairs, each 
pair comprising two evenly and closely spaced 
Conductors carrying currents of different phases, 
arranged wide face near wide face, the relative 
arrangeemnt of and the spacing between the two 
conductors of a pair being small enough to per 
mit the magnetic field effects of the currents in 
the conductors of the pair to neutralize one an 
other, but the spacing being large enough to pro 
vide adequate relative insulated clearance be 
tween the conductors of the pair, the pairs being 
remotely spaced whereby there is a minimum of 
interpair magnetic effects, with each conductor 

10 

s 

20 

25 

SO 

35 

40 

46 

s 

7 
being adjacent no other than the mate of its pair. 

27. In a distribution system, a source of alter 
nating current, a plurality of wide thin conduc 
tors connected thereto and arranged in a pat 
tern of a plurality of definite and distinct pairs, 
each pair comprising two evenly and closely 
spaced conductors carrying currents of different 
phases, arranged wide face near wide face, the 
relative arrangement of and the spacing between 
the two conductors of a pair being small enough 
to permit the magnetic field effects of the cur 
rents in the conductors of the pair to neutralize 
One another, but the spacing being large enough 
to provide adequate relative insulated clearance 
between the conductors of the pair, the alternat 
ing current source being polyphase, with each 
phase distributed over two pairs, there being as many pairs as phases, the pairs being remotely 
spaced whereby there is a minimum of interpair 
magnetic effects, with each conductor being adja 
cent no other than the mate of its pair. 

28. A construction of the character specified 
in claim 34, wherein the arrangement of the 
pairs is such that neutralization within a pair is 
not impaired by any other pair of the system. 

29. A construction of the character specified in 
claim 24, wherein each conductor bounds a clear 
space large enough to provide adequate heat dis 
sipation from it and from an adjacent conductor which also bounds that space with the space be 
ing large enough, where the conductors are 
joined and fastened, to provide satisfactory ac 
cess to the two conductors bounding that space 
for tools and fasteners used in joining and sup 
porting the conductors. . 

30. A construction of the character specified 
in claim 24, wherein the arrangement of the pairs 
is such that neutralisation within a pair is not 
impaired by any other pair of the systein, and 
wherein each conductibr bounds a clear space 
large enough to provide adequate heat dissioa 
tion from it and from an adjacent conductor 
which also bounds that space with the space be 
ing large enough, where the conductors are 
joined and fastened, to provide satisfactory ac 
cess to the two conductors bounding that space 
for tools and fasteners used in joining and sup porting the conductors, 

31. A construction of the character specified 
in claim 25, wherein the arrangement of the pairs 
is such that neutralisation within a pair is not 
impaired by any other pair of the system. 
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