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This invention relates in general to windings for elec~ 
trical inductive apparatus, such as transformers, and 
more particularly to an arrangement of conductors in 
the windings of electrical inductive apparatus. 

Eddy-current losses in a conductor of a transformer 
winding are proportional to the square of the dimension 
of the conductor at right angles to the leakage ?ux. Eddy 
current losses may thus be reduced by subdividing the re 
quired conductor area into two or more parallel connected 
conductive elements or strands, which are insulated from 
each other. To prevent an off-setting increase in losses due 
to circulating currents between the parallel connected 
strands, the relative position of the strands are transposed 
with respect to the leakage ?ux, in an attempt to obtain 
the same net ?ux linkages ‘for each strand. If the parallel 
loops are long, the impedance of the loops aids in reduc 
ing circulating currents, but it is still important to obtain 
a highly e?icient transposition of the conductive strands. 
The type of transposition utilized on tapped coils is 

especially important. Each tap is connected to all of the 
strands which make up the conductor turn, and the loops 
that circulating currents have to follow are thus consid 
erably shortened. Thus, the impedance of the loops in 
tapped coils may be very low, and the reduction of cir 
culating currents is almost wholly dependent upon the 
transposition of the conductive strands. Further, in 
tapped coils it is important that the conductive strands be 
transposed between each tap, and it is important that the 
transposition arrangement used obtains substantially the 
same net ?ux linkages for each strand. 

Since only a portion of a coil is actually available for 
making transpositions, the transposition problem is com 
pounded, as the transposition utilized must not only be 
highly efficient, but it must be accomplished in the short 
est possible space. 

Accordingly, it is an object of this invention to provide 
a new and improved transposing arrangement for a plu 
rality of conductive strands. 

Another object of this invention is to provide a new 
and improved transposing arrangement for a plurality 
of conductive strands that subjects each strand to sub 
stantially the same net ?ux linkages. 
A further object of the invention is to provide a new 

and improved transposing arrangement for a plurality of 
conductive strands that is equally suitable for use with 
tapped or untapped coils. 

Still another object of the invention is to substantially 
reduce the space required for performing the transposi 
tion of a plurality of conductive strands. 
Another object of the invention is to perform a highly 

e?icient transposition of a plurality of conductive strands 
in a minimum of space. 

Brie?y, the present invention accomplishes the above 
cited objects by a transposing arrangement which per 
forms both the standard transposition and the complete 
transposition in the same space required for the complete 
transposition alone, thus reducing the space required to 
perform both the standard and complete transpositions by 
substantially ?fty percent. The present invention is par 
ticularly applicable to a double section coil, with each 
section constructed of a main, two stranded conductor, 
having a predetermined number of layers of main con 
ductor per turn, or to a coil in which each layer of each 
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turn has four individual conductors. To perform a trans 
position in a double section coil in which each strand of 
each coil section is subjected to the same net ?ux link 
age as all of the other strands, and thus substantially 
eliminate losses due to circulating currents, the two 
strands in each main conductor must be transposed with 
respect to one another, commonly called the standard 
transposition, and each main conductor must be trans 
posed to the layer position in the other coil section which 
is adjacent to the layer position in its original coil sec 
tion that is symmetrically opposite to its actual location 

This latter transposition is 
commonly called a complete transposition. In order to 
form the complete transposition, each main conductor 
is bent to move from one coil section to the other, and 
then is bent to proceed to a position in the new coil sec 
tion which is adjacent to the position in the original coil 
section that is symmetrically opposite to its actual position 
in the original coil section. 

In order to perform the standard transposition in sub 
stantially the same length or space required for the com 
plete transposition, all of the main conductors in one coil 
section are bent in the same direction, in the plane of that 
coil section, and each proceeds until it occupies the out 
side layer of the turn, at which point it is bent to proceed 
to the adjoining coil section. Each main conductor is 
‘then bent to proceed to its new layer position, adjacent 
to the layer of its original coil section that is symmetrically 
opposite to its actual layer position in its original coil sec 
tion. The main conductors in the other coil section are all 
bent in the same direction, opposite to the direction of the 
adjacent bends in the other coil section, and each proceeds 
until it occupies the opposite outside layer, at which time 
it is bent to proceed to the adjoining coil section. Each 
main conductor is then bent to proceed to its new layer 
position, adjacent to the layer of its original coil section 
that is symmetrically opposite to its actual layer position 
in its original coil section. This arrangement for per 
forming the complete transposition allows room for 
each main conductor to be twisted 180 degrees about its 
longitudinal axis and thus perform the standard trans 
position, or the transposing of the two strands of each 
‘main conductor with respect to one another.- This twist 
ing of each main conductor is performed while the main 
conductors are performing the complete transposition, 
thus reducing by substantially ?fty percent the space nor 
mally required to produce both the standard and com 
plete transpositions. 

If each coil turn is comprised of a plurality of layers 
of four single stranded individual conductors, the trans 
position is performed in the same manner, considering 
that two adjacent individual conductors are a main con 
ductor and are a part of one of two adjacent coil sections. 

Further objects and advantages of the invention will 
become apparent as the following description proceeds 
and features of novelty which characterize the invention 
will be pointed out in particularity in the claims annexed 
to and forming a part of this speci?cation. 
For a better understanding of the invention, reference 

may be had to the accompanying drawings, in which: 
FIGURE 1 is a front elevation view, partially in section, 

of a transformer illustrating a pancake type coil and its 
associated magnetic core; 
FIG. 2 is a cross'sectional, fragmentary view of a 

turn of a double section coil; 
FIG. 3 is an elevational view of a typical turn of a 

double section coil, utilizing the transposition arrange 
ment taught by this invention; 
FIG. 4 is a plan view of the turn shown in FIG. 3; 
FIG. 5 is a cross-sectional view of the turn shown in 

FIG. 3, taken at V—-V; ~ 
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FIG. 6 is a cross-sectional view of the turn shown in 
FIG. 3, taken at VI—VI; and 

FIG. 7 is a pictorial view of a two stranded conductor 
twisted about its longitudinal axis to form a standard 
transposition. 

Referring now to the drawings, and FIG. 1 in particular, 
there is illustrated a transformer core and coil assembly 30 
of the shell-form type, in which a plurality of ?at disc 
vor pancake type coils 32 are stacked with their windows 
31 aligned and disposed in inductive relation with mag 
netic core sections 34 and 36. As illustrated in FIG. 1 
each pancake coil includes a plurality of turns 33. 

Since the magnetic core sections 34 and 36 occupy 
the side portions of the pancake coil 32, and the winding 
and tap leads occupy the top portion of the pancake coil 
32, the transpositions must be made in the space indicated 
in FIG. 1, which is roughly between the points located 
where two lines disposed 45 ° from the vertical, starting 
at the two lower corners of the pancake coil 32, would 
intersect the coil. If the coil is untapped it is usually 
necessary to transpose the conductor strands only once, 
at a point substantially midway between their points of 
common connection, as nearly equal‘ and opposite voltages 
will be induced in the two halves, substantially eliminating 
circulating currents. 

If the coil is tapped, the transposing arrangement should 
be used between each set of taps, requiring that a plu 
rality of transpositions be utilized. The exact number 
of transpositions will depend, of course, upon the number 
of taps. The taps reduce the length of the loops the cir 
culating currents must follow, making it most important 
that the transposition arrangement subject each strand to 
the same net ?ux linkages as all the other strands, to 
substantially eliminate losses due to circulating currents. 
The amount of space available for performing the trans 
position on tapped coils is the same space as for un 
tapped coils, as shown in FIG. 1. Thus, the requirements 
for the transposition arrangement are that it be as efficient 
as possible in eliminating circulating currents, and it must 
be accomplished in a minimum of space in order to be 
utilized on tapped coils, as well as on untapped coils. 

Although FIG. 1 illustrates a transformer of the shell 
form type, the invention is not to be so limited, as it is 
equally applicable to transformers of the core-form, type. 
The present invention is particularly applicable to dou 

ble section coils, in which each section includes a plural 
ity of turns comprising a plurality of layers of multiple 
stranded main conductor. However, it will be obvious 
that the invention is equally applicable to coils in which 
the turns include a plurality of layers of single stranded 
main conductors having an even number of four or more 
main conductors per layer so that the coil may be divided 
into two equal sections. For purposes of simplicity, the 
invention will be described with double section coils, with 
each section having turns comprising a plurality of layers 
of double stranded main conductors, as it will be obvious 
from the description how the invention would be applied 
to a plurality of single stranded conductors. 

FIG. 2 is a fragmentary view, in section, illustrating a 
portion of a turn of a typical double section coil. Roman 
numerals I and II illustrate the two coil sections, and 
letters A, B, C and D illustrate four of the layers of the 
turn, which may have as many layers as required in a 
particular application. Each layer of each coil section 
is formed from a main conductor 38 which has two con 
ducting strands 40 and 42. Each conducting strand 40 
is separately taped or wrapped with insulation 44 and 
46, respectively. The insulated strands 40 and 42 are 
then taped or wrapped together with insulation 48, to 
form the main conductor 38. Each pancake type coil 
is formed of a plurality of turns, with each turn compris 
ing as many layers as dictated by the particular applica 
tion. The insulated conductors of each turn are con 
nected together at the start and ?nish of each coil, and 
each coil of a winding is connected in a series, parallel, 
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4 
or series-parallel relation with the other coils of its 
winding. 

Since it is important to obtain a highly ef?cient trans 
position, it would be desirable to transpose the strands in 
each main ‘conductor with respect to one another, called 
a standard transposition, and it would be desirable to 
transpose the main conductors of one coil section with the 
main conductors of the other coil section,'called a com 
plete transposition. However, to ?rst perform the stand 
ard transposition and then the complete transposition 
would require a comparatively large space, which in many 
cases is not available. 

This invention teaches how both the standard and com 
plete transpositions may be made in substantially the 
same space required for the complete transposition alone, 
thus providing a highly e?‘icient transposition in sub 
stantially one-half the space required by prior art 
arrangements. 
FIGS. 3 and 4 illustrate elevational and plan views, 

respectively, of a portion of a turn 50 of a double section 
coil, with each coil section I and II having a plurality 
of superposed layers of main conductor, with each layer 
of each coil section having two conductor strands. FIG. 
3 illustrates the turn 50 as having six layers of main 
.conductor A, B, C, D, E and F, but it will be under 
stood the invention is applicable to any number of 
layers. 

In general, to ‘perform the complete transposition, 
each main conductor of each coil section is bent so that 
the main conductors successively appear at one of the 
outer layers of its particular coil section, at which time 
it is bent to enter the adjoining coil section. After each 
main conductor enters the adjoining coil section, it is 
bent to proceed to its new layer location, which is adjacent 
to the layer of its original coil section that is symmetrically 
opposite to its actual layer location in its original coil 
section. 

In order to easily identify the position of each of the 
two conductor strands which make up each main con 
ductor of each coil section, before and after the trans 
position, sections have been taken through turn 50 at 
points V—~V and V>I-VI, and they appear as FIGS. 5 
and ‘6, respectively. Each strand has been given a refer 
ence numeral so that the effect of the transposition will be 
readily apparent by observing FIGS. 5 and 6. Since FIG. 
2 illustrates the actual construction of the conductors, 
FIGS. 5 and 6 illustrate the conductors and their individ 
ual strands in a functional manner. 
More speci?cally, as shown in FIG. 3, the transposition 

starts at point 52 and ends at point 53 with all of the bends 
taking place in the transition zone between point 52 and 
53. At this start 52 of the transposition, the main con 
ductors of coil section II are all bent in ‘the same direc 
tion, which in this instance is upward, with the ‘bends 
‘being in the same plane as coi-l section II. The main 
conductors of section I, at the start 52 of the transposi 
tion, are all bent in the same direction, in the plane of 
coil section I, and opposite to the direction of the adjacent 
bends in coil section II. The upward bend of the main 
conductors of coil section II at point 52, causes each 
main conductor to successively appear at the outer layer 
of coil section II. when each main conductor of coil 
section 11 reaches the outer layer of coil section II, it is 
bent away from the plane of coil section II and towards 
coil section I. Once a main conductor from coil section 
II enters the plane of coil section I, it is bent to coincide 
with the plane of coil section I and is also bent to give 
it is a predetermined downward angle. Each main con 
ductor is allowed to continue in coil section I at the pre 
determined downward angle until it reaches the layer 
position in coil section I that is adjacent to the layer in 
coil section II that is symmetrically opposite its actual 
layer location in coil section II. At this point, the main 
conductor is bent at point 53 to enter this layer position, 
and the transposition of the conductors from coil section 
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II to coil section I is completed. For example, main con 
ductor '56 is bent at 78 with a predetermined upward 
angle. At 80, main conductor 56 occupies the outside 
layer and is bent towards coil section I. At $2 conductor 
56 is bent with a predetermined downward angle, in the 
plane of coil section I, until conductor 56 reaches a layer 
position that is adjacent the’ layer of coil section II that 
is symmetrically opposite to its actual layer position in 
coil section II. At this point, given the reference numeral 
84, main conductor 56 is bent again to enter the new layer 
position, and complete the transposition. 

In other words, the complete transposition produces 
a 180 degree rotational symmetry of the main conductors. 
First, assume a central axis 95 in the turn 50 shown in 
FIG. 5, located at the intersection of a longitudinal plane 
99 which separates coil sections I and II, and a transverse 
plane 97 which divides the turn into two equal upper and 
lower sections, as viewed ‘in FIG. 5. Then, if the turn 50 
is rotated on this axis 180‘ degrees, the main conductors 
will all take the positions shown ‘in FIG. 6. Thus, the 
respective locations of the main conductors before and 
after the complete transposition, as shown in FIGS. 5 
and 6, are in 180 degrees rotational symmetry. 
Another Way of describing the complete transposition 

is to take two successive mirror ‘images, ?rst using a ?rst 
plane which divides the turn into two equal parts for the 
?rst mirror image, and then a second plane for the sec 
ond mirror image which is perpendicular to the ?rst plane, 
and which again divides the turn into two equal parts. 
For example, the successive mirror images could ?rst 
use plane 99 and then plane 97 or the successive mirror 
images could ?rst use plane 97 and then plane 99. 
The main conductors of coil section I are all bent with 

a downward angle in the plane of coil section -I, at the 
start 52 of the transposition, and they successively ap 
pear at the lower outside layer of coil section I. When 
each main conductor of coil section I reaches the lower 
outside layer of coil section I, it is bent away from the 
plane of coil section I and toward the plane of coil sec 
tion II. Once a main conductor from coil section I en 
ters the plane of coil section II, it is bent to coincide with 
the .plane of coil section II and is also bent with a pre 
determined upward angle. Each main conductor is al 
lowed to continue in coil section II at the predetermined 
upward angle until it reaches a layer position in coil sec 
tion II that is in 180 degree rotational symmetry with its 
layer position in coil section I. At this point, the main 
conductors are bent, as shown in 53‘ to enter this new 
layer position, and the transposition of the conductors 
from coil section I to coil section II is complete. For 
example, conductor 68 is bent at 90 with a predetermined 
downward angle. At 92, main conductor 68 has reached 
the outside layer and is bent towards coil section II. At 94 
main conductor 68 is bent with a predetermined upward 
angle to follow the plane of coil section II to its trans 
posed layer position, in 180‘ degree rotational symmetry 
with its previous layer position. At 96, main conductor 
68 is bent again to enter this new layer position and com 
plete the transposition. 

It will be observed that this sequence performs a com 
plete transposition, with each main conductor of each 
coil section occupying a position in the opposite coil sec 
tion that is in 180 degree rotational symmetry with its 
former position. This location of each main conductor, 
before and after the complete transposition, being in 
symmetrical relation with the two perpendicular imag 
inary center lines 97 and 99 which equally divide the two 
coil sections, subjects each main conductor to substan 
tially the same net ?ux linkages, reducing the circulating 
currents between the main conductors to a minimum. 

It is important to note that the method of performing 
the complete transposition described herein, wherein 
each main conductor proceeds to the outside layer of its 
associated coil section before entering the adjacent coil 
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section, causes all of the bends from one coil section to 
the other to take place at the outer edges of the turn. 

It will be noted that while the arrangement hereinbe 
fore described performs a complete transposition, or a 
transposition of every main conductor from one coil sec 
tion to a position in the adjacent coil section that is in 
180 degree rotational symmetry with its previous position, 
that the individual conductor strands of each main con 
ductor have not been transposed with respect to one an 
other. The transposition of the conducting strands of 
each main conductor is called a standard transposition, 
and in addition to the complete transposition is necessary 
to obtain a highly e?icient transposition and reduce cir 
culating currents to an absolute minimum. 
The standard transposition of the two conducting 

strands of each main conductor is accomplished by 
twisting each main conductor 180 degrees about its lon 
gitudinal axis 101, as shown in FIG. 7. By twisting 
each main conductor 180 degrees about its central or lon 
gitudinal axis 101, such as main conductor 100, the rela 
tive positions of conducting strands 102 and 104 are 
transposed with respect to one another. 

Instead of performing the standard transposition of 
FIG. 7 remote ‘from the complete transposition shown 
in FIG. 3, which would substantially increase the space 
or length required for each transposition arrangement, 
the complete transposition arrangement hereinbefore de 
scribed allows the standard transposition to be performed 
in the transition zone of the complete transposition. 
Thus, the standard transposition is performed within the 
same space required for the complete transposition. 
The complete transposition arrangement shown in 

FIG. 3, ensures that each main conductor takes the same 
distance to perform the complete transposition as all 
the other main conductors. This aids in producing the 
same net ?ux linkages for each conducting strand, and 
also allows space for the standard transposition to be 
performed while the complete transposition is being per 
formed. 
More speci?cally, referring again to FIG. 3, standard 

transpositions of the strands of each main iconductor 
may be accomplished during the complete transposition 
of the main conductors. Main conductors 60, 62 and 64 
from coil section II are twisted about their longitudinal 
axes at 110, 111 and 112, while still in coil section II, 
to perform the standard transposition of their conducting 
strands. 

In like manner, main conductors 70, 74 and 76 from 
coil section I are twisted about their longitudinal axes at 
114, 116 and 118 respectively, while still in coil section 
I, to perform the standard transposition of their strands. 
The remaining standard transpositions occur after the 

main conductors have already entered the adjacent coil 
section. Main conductors 66, 68 and 72 from coil sec 
tion I are twisted about their longitudinal axes after 
being transposed to coil section II, as shown at 120, 122 
and 124, respectively. In like manner, main conductors 
56, 58 and 54, from coil section II, are twisted about 
their longitudinal axes after being transposed to coil 
section I, as shown at 126, 128 and 130, respectively. In 
sulating members 140 may be disposed between the stand 
ard transpositions and the adjacent main conductors, to 
ensure that edge contacts will not occur that may cause 
an eventual insulation failure. 

It will be‘ noted that the standard transpositions 119 and 
116, 112 and 114, 111 and 126, 118 and 120, 122 and 128, 
and 124 and 130, each appear adjacent one another in 
the two coil sections, and that certain of the standard 
transpositions are vertically aligned in each coil section, 
with one main conductor disposed between them. This 
arrangement insures a mechanical symmetry of the trans 
position and allows insulating members 140, which pro 
tect the edges of the main conductors during the 180 
degree twist, to be smoothly fitted and interleaved. 
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It is to be understood that the invention is not to be 
limited to the speci?c embodiment wherein the standard 
transpositions are disposed adjacent one another, how 
ever, as they may be staggered and still produce the 
standard transposition within the same space required for 
the complete transposition. 

Thus, a standard and complete transposition have been 
completed in substantially the same space required for 
the complete transposition alone. For example, by com 
paring FIGS. 5 and 6, it will be noted that main conduc 
tor 76 of coil section I, which occupied the upper layer 
before the transposition, has taken a position in the ad 
jacent 'coil section II, after the transposition, that is in 
rotational symmetry with its previous position. By fur 
ther observing main conductor 76 before the transposi 
tion, it will be noted that its ‘conducting strands 1 and 2, 
are arranged with conducting strand 1 to the left of con 
ducting strand 2. After the transposition, conducting 
strand 2 is disposed to the left of conducting strand 1. 

In like manner, it will be noted that every main 
conductor has been transposed to the adjacent coil sec 
tion, where it occupies a layer position in rotational 
symmetry with its previous layer position, and the in 
dividual conducting strands of each main conductor have 
been transposed relative to one another. 

There has, therefore, been disclosed a new and im 
proved transposition arrangement ztor a plurality of 
stranded main conductors, in which the main con 
ductors have been transposed relative to one another, 
and the individual strands of each main conductor have 
been transposed relative to one another. Further, the 
transposing of the individual strands of each main con 
ductor has been accomplished during the transposition 
of the main conductors, to reduce by substantially ?fty 
percent the space required to perform the two types of 
transpositions. 

Since numerous changes may be made in the above 
described apparatus and different embodiments of the 
invention may be made without departing from the spirit 
thereof, it is intended that all matter contained in the 
foregoing description or shown in the accompanying 
drawings shall be interpreted as illustrative, and not in a 
limiting sense. 

I claim as my invention: ' 
1. A transposing arrangement ‘for electrical conductors 

comprising: 
a plurality of main electrical conductors disposed to 

form two sections in side-by-side relation, 
each of said sections having a plurality of superposed 

layers of said main electrical conductors, 
each of said main electrical conductors having a‘ plu 

rality of conductive strands, 
each of said plurality of main electrical conductors of 

one of said sections being bent in the plane of that 
section towards one of the outer layers of said sec 

tions, 
each of said plurality of main electrical conductors of 

the other section being bent in the plane of that sec 
tion towards the other outer layer of said sections, 

each main conductor being bent to enter the adjacent 
section at one of the outer layers of said sections, 

each main conductor being bent in the plane of its new 
‘section to form a layer which is in 180 degree rota 
tional symmetry with its layer position in its original 
section, 

the ?rst and last bends of said main conductors de?ning 
va transition zone of predetermined length, 

‘ each of said main conductors being twisted 180 degrees 
about its longitudinal axis in said transition zone 
to change the relative positions of said plurality of 
conducting strands. 

2. A transposing ‘arrangement for electrical conductors 
‘comprising: 

a plurality of main electrical conductors disposed to 
form two sections in side-by-side relation, 
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8 
each of said sections having a plurality of superposed 

layers of said main electrical conductors, 
each of said main electrical conductors having two 

conductive strands, 
each of said plurality of main electrical conductors of 

one of said sections being bent in the plane of that 
section towards one of the outer layers of said sec 

tions, 
each of said plurality of main electrical conductors 

of the other section being bent in the plane of that 
section towards the other outer layer of said sections, 

each main conductor being bent to enter the adjacent 
section at one of the outer layers of said sections, 

each main conductor being bent in the plane of its new 
section to form a layer which is in rotational sym 
metry with its layer position in its original section, 

the ?rst and last bends of said main conductors de?ning 
a transition zone having a predetermined length, 

each of said main conductors being twisted 180 degrees 
about its longitudinal axis in said transition zone to 
change the relative positions of the two conducting 
strands in each of said main electrical conductors, 
the same number of twists occurring in each section. 

3. A transposing arrangement for electrical conductors 
comprising: ' 

a plurality of main electrical conductors disposed to 
form two sections in side-by-side relation, 

each of said sections having a plurality of superposed 
layers of said main electrical conductors, 

each of said main electrical conductors having two con 
ductive strands, 

each of said plurality of main electrical conductors of 
one of said sections being bent in the plane of that 
section towards one of the outer layers of said sec 

tions, 
each of said plurality of main electrical conductors of 

the other section being bent in the plane of that sec 
tion towards the other outer layer of said sections, 

each main conductor being bent to enter the adjacent 
section at one of the outer layers of said sections, 

each main conductor being bent in the plane of its new 
section to form a layer which is in rotational sym 
metry with its layer position in its original section, 

the ?rst and last bends of said main conductors de?ning 
a transition zone having a predetermined length, 

each of said main conductors being twisted 180 degrees 
about its longitudinal axis in said transition zone to 
change the relative positions of the two conducting 
strands in each of said main electrical conductors, the 
same number of twists occurring in each section, 

each of the twists in one coil section being disposed 
opposite a twist in the adjacent coil section, 

said twists in each section being disposed with at least 
one main conductor between them. > 

4. A transposing arrangement for reducing circulating 
currents between a plurality of parallel connected elec 
trical conductors comprising, an electrical coil, said elec 
trical coil having a plurality of turns, with each turn in 
cluding two sections, each section of each turn being 
formed of a plurality of layers of superposed main elec 
trical conductors, said main electrical conductors each 
having a plurality of conductive strands, each of said main 
electrical conductors in both sections being bent in the 
plane of their respective sections, with the main electrical 
conductors of one section all being bent towards one of 
the outer layers of said sections and the main electrical 
conductors of the other section all being bent in the op 
posite direction towards the opposite outer layer of said 
sections, each main conductor being bent to enter the 
adjacent section at one of the outer layers of said sec 
tions, each main conductor being bent in the plane of its 
new section to form a layer which is in 180 degree rota 
tional symmetry with its layer position in its original coil 
section, the ?rst and last bends of said main conductors 
de?ning a transition zone of predetermined length, each 
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of said main conductors being twisted 180 degrees about 
its longitudinal axis in said transition zone to change the 
relative positions of said plurality of conductive strands 
in each of said main electrical conductors. 

5. A transposing arrangement for reducing circulating 
currents between a plurality of parallel connected elec 
trical conductors comprising, an electrical coil, said elec 
trical coil having a plurality of turns, with each turn 
including two sections, each section of each turn being 
formed of a plurality of layers of superposed main elec 
trical conductors, said main electrical conductors each 
having a plurality of conductive strands, all of the con 
ductive strands being connected together at the start and 
?nish of said elecrical coil, a plurality of spaced taps 
each connected to all of the conductive strands of prede 
termined turns, each of said main electrical conductors in 
both sections of a portion of the turn between each set 
of taps being bent in the plane of their respective sec 
tions, with the main electrical conductors of one section 
all being bent towards one of the outer layers of said 
sections, and the main electrical conductors of the other 
section all being bent towards the opposite outer layer 
of said sections, each main conductor being bent to enter 

Cl 

1O 

15 

10 
the adjacent section at one of the outer layers of said 
sections, each main conductor being bent in the plane of 
its new section to form a layer which is in 180 degree 
rotational symmetry with its layer position in its original 
coil section, the ?rst and last bends of said main con 
ductors de?ning a transition zone of predetermined length, 
each of said main conductors being twisted 180 degrees 
about its longitudinal axis in said transition zone to 
change the relative positions of said plurality of con 
ductive strands in each of said main electrical conductors. 
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