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(54) PREFORMED COIL SUPPORT APPARATUS

(57) A preformed, bobbin-less coil assembly device
including a core (22) with a first side, a preformed coil
(12) having a plurality of turns, a first insulator (5) posi-
tioned in a clearance space between a radial inner sur-

face of the first radial side of the plurality of preformed
coils (12) and the core (22), and a mounting clamp (6) .
The mounting clamp (6) includes a clamp band, a
clamp spring, and a first end of the mounting clamp.
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Description

FIELD

[0001] The present disclosure relates to a preformed
coil support apparatus for an electromagnetic device.

BACKGROUND

[0002] In electromagnetic machinery such as motors,
transformers, and inductors, it is prudent to ensure
proper alignment and support of coils in relation to the
core structure to maintain operational efficiency and
reliability.
[0003] In such devices, the core typically consists of
one or more legs, which provide structural support and
magnetic flux guidance for the coils wound around
them. However, due to variations in coil geometries
and the diversity of leg core configurations, designing
a support system typically demands a specific design
for each configuration. Pre-formed coils are often pro-
duced in standardized shapes and sizes, while yoke
cores may have varying leg lengths, angles, cross-sec-
tional shapes, and magnetic characteristics. This dis-
crepancy in dimensionality complicates the process of
properly affixing coils to the core, leading to potential
misalignments, mechanical stresses, inefficiencies in
electromagnetic performance, and/or added costs as-
sociated with a number varieties of coils, yoke cores,
and supports therebetween.
[0004] Coils should be securely and stably positioned
around the stacks of leg cores, to prevent destructive
vibrations or other instabilities, typically precluding con-
figurations where the coil and the leg core features dif-
fer moderately or significantly in size, curvature, or geo-
metry. For example, a single yoke core design may
only typically be compatible with a single preformed coil
design. Moreover, a coil designed for a rectangular leg
may not properly mate with a more rounded or tapering
leg, resulting in poor performance, excessive vibration-
s/wear, or even failure of the system. Moreover, in the
case of large-scale or custom applications, it can be
costly to redesign coils or yoke cores to match one
another precisely, to utilize a traditional inflexible sup-
port system that does not consider accommodating a
wide range of geometrical variations.

SUMMARY

[0005] An embodiment of the present disclosure pro-
vides a preformed, bobbin-less coil assembly device,
the coil assembly device comprising a core with a first
side, a preformed coil having a plurality of turns, the
preformed coil configured to sleeve over the core in an
axial direction, having a clearance space between the
preformed coil and the core in directions radial to the
axial direction, the preformed coil having a first radial
side with a radial inner surface and a radial outer sur-

face, a first insulator positioned in the clearance space
and between the radial inner surface of the first radial
side of the plurality of preformed coils and the core, a
mounting clamp comprising a clamp band, a clamp
spring, and a first end of the mounting clamp, wherein
the clamp band straddles a portion of the radial outer
surface of the first radial side of the preformed coil
along the axial direction, wherein the first end of the
mounting clamp is affixed to the core such that the
clamp spring is deflected, and an insulating sheet dis-
posed between the clamp band and the radial outer
surface of the first radial side of the preformed coil,
wherein the deflection of the clamp spring by the core
urges the clamp band toward the core, and thereby the
first radial side of the preformed coil is bracketed to the
core.
[0006] In an embodiment of the preformed, bobbin-
less coil assembly device, a second radial side of the
preformed coil is opposite the first radial side of the
preformed coil, and the second radial side of the pre-
formed coil is a floating side unbracketed to the core.
[0007] In an embodiment of the preformed, bobbin-
less coil assembly device, a first core support is ar-
ranged between the first side of the core and the first
insulator, affixed to the core.
[0008] In an embodiment of the preformed, bobbin-
less coil assembly device, further comprises a first
spring damper positioned in the clearance space and
between a radial inner surface of the second radial side
of the preformed coil and the leg core or a second core
support along a second side of the core, the second
side of the core corresponding to the second radial side
of the preformed coil wherein the first spring damper is
positioned in a locking depression of the core or the
second core support, and wherein the first spring dam-
per is configured to dampen the radial vibrations of the
core or the preformed coil which affect the size of the
clearance space.
[0009] In an embodiment of the preformed, bobbin-
less coil assembly device, the first insulator is posi-
tioned on a first end of the first radial side of the pre-
formed coil, further comprising a second insulator posi-
tioned in the clearance space and between a second
end of the radial inner surface of the first radial side of
the preformed coil and the core.
[0010] In an embodiment of the preformed, bobbin-
less coil assembly device, further comprises a third ra-
dial side and a fourth radial side of the preformed coil,
the third radial side and fourth radial side being at 90
degrees to the first radial side as well as floating sides
unbracketed to the core.
[0011] In an embodiment of the preformed, bobbin-
less coil assembly device, the first core support end
and the first end of the mounting clamp are affixed to
the yoke core at a same position, such that the clamp
spring is deflected and the first core support is unde-
flected or deflected to a lesser or insubstantial degree
relative to the deflection of the clamp spring.
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[0012] In an embodiment of the preformed, bobbin-
less coil assembly device, the mounting clamp further
comprises: a clamp rib disposed between the clamp
spring and the first end of the mounting clamp and con-
figured to mitigate deflection of the mounting clamp
proximate to the clamp rib, and mounting clamp hems
along both of two edges of the clamp band, the edges
extending along the clamp band in the axial direction.
[0013] An exemplary embodiment of the present dis-
closure provides a preformed, bobbin-less coil assem-
bly device, the coil assembly device comprising: a yoke
core or external support, a leg core of the yoke core
with a first side, a first core support along the first side
of the leg core, affixed to the leg core of the yoke core
and the yoke core or external support, a preformed coil
assembly configured to sleeve over the leg core in an
axial direction with clearance space in radial directions,
the preformed coil assembly including: a first radial
side, a plurality of nested preformed coils having at
least one nested clearance space and an at least one
nested insulating sheet on the first radial side between
each of the plurality of nested coils, a radial inner sur-
face of the first radial side of an innermost coil of the
preformed coil assembly, and a radial outer surface of
the first radial side of an outermost coil of the pre-
formed coil assembly, wherein the plurality of pre-
formed coils are concentric to one another, a first insu-
lator positioned in the clearance space and between
the radial inner surface of the first radial side of the
preformed coil assembly and the leg core, a mounting
clamp comprising: a clamp band, a clamp spring, and a
first end of the mounting clamp, wherein the clamp
band straddles the radial outer surface of the first radial
side of the preformed coil assembly along the axial
direction, wherein the first end of the mounting clamp
is affixed to the yoke core or external support such that
the clamp spring is deflected, and a first insulating
sheet disposed between the clamp band and the radial
outer surface of the first side of the preformed coil as-
sembly, wherein the radial directions are radial to the
axial direction, wherein the deflection of the clamp
spring by the yoke core or external support urges the
clamp band toward the radial outer surface, whereby
the first insulating sheet is compressed and the radial
outer surface is urged toward the radial inner surface,
whereby each of the plurality of nested preformed coils
are compressed upon each of the at least one nested
insulating sheets and the radial inner surface is urged
toward the leg core of the yoke core, whereby the first
insulator is compressed to dampen radial vibrations of
the leg core or preformed coil assembly which affect a
size of the clearance space, and thereby the first radial
side of the preformed coil assembly are bracketed to
the core yoke or the external support.
[0014] In an embodiment of the preformed, bobbin-
less coil assembly device, a second radial side of the
preformed coil assembly is opposite the first radial side
of the preformed coil assembly, and the second radial

side of the preformed coil assembly is a floating side
unbracketed to the yoke core or the external support.
[0015] In an embodiment of the preformed, bobbin-
less coil assembly device, the first core support is dis-
posed between the first insulator and the leg core.
[0016] In an embodiment of the preformed, bobbin-
less coil assembly device, further comprises a first
spring damper positioned in the clearance space and
between a second radial inner surface, the second ra-
dial inner surface being of the innermost coil of pre-
formed coil assembly and of the second radial side, of
the preformed coil assembly and the leg core or a sec-
ond core support along a second side of the leg core,
wherein the first spring damper is positioned in a lock-
ing depression of the leg core or the second core sup-
port, and wherein the first spring damper is configured
to dampen the radial vibrations of the leg core or pre-
formed coil assembly which affect the size of the clear-
ance space.
[0017] In an embodiment of the preformed, bobbin-
less coil assembly device, the first insulator is posi-
tioned on a first end of the first radial side of the pre-
formed coil assembly, further comprising: a second in-
sulator positioned in the clearance space and between
a second end of the radial inner surface of the first
radial side of the preformed coil assembly and the leg
core.
[0018] In an embodiment of the preformed, bobbin-
less coil assembly device, further comprises a third ra-
dial side and a fourth radial side of the preformed coil
assembly, the third radial side and fourth radial side
being at 90 degrees to the first radial side as well as
floating sides unbracketed to the core yoke.
[0019] An exemplary embodiment of the present dis-
closure provides a system of preformed, bobbin-less
coil assembly devices, comprising: a yoke core, and a
plurality of preformed, bobbin-less coil assembly de-
vices, each device comprising: a leg core of the yoke
core with a first side, a first core support along the first
side of the leg core, affixed to the leg core of the yoke
core and the yoke core, a preformed coil assembly con-
figured to sleeve over the leg core in an axial direction
with clearance space in radial directions, the preformed
coil assembly including: a first radial side, a plurality of
nested preformed coils having at least one nested
clearance space and an at least one nested insulating
sheet on the first radial side between each of the plur-
ality of nested coils, a radial inner surface of the first
radial side of an innermost coil of the preformed coil
assembly, and a radial outer surface of the first radial
side of an outermost coil of the preformed coil assem-
bly, wherein the plurality of preformed coils are con-
centric to one another, a first insulator positioned in the
clearance space and between the radial inner surface
of the first radial side of the preformed coil assembly
and the leg core, a mounting clamp comprising: a
clamp band, a clamp spring, and a first end of the
mounting clamp, wherein the clamp band straddles the
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radial outer surface of the first radial side of the pre-
formed coil assembly along the axial direction, wherein
the first end of the mounting clamp is affixed to the yoke
core or such that the clamp spring is deflected, and a
first insulating sheet disposed between the clamp band
and the radial outer surface of the first side of the pre-
formed coil assembly, wherein the radial directions are
radial to the axial direction, wherein the deflection of
the clamp spring by the yoke core urges the clamp
band toward the radial outer surface, whereby the first
insulating sheet is compressed and the radial outer sur-
face is urged toward the radial inner surface, whereby
each of the plurality of nested preformed coils are com-
pressed upon each of the at least one nested insulating
sheets and the radial inner surface is urged toward the
leg core of the yoke core, whereby the first insulator is
compressed to dampen radial vibrations of the leg core
or preformed coil assembly which affect a size of the
clearance space, and thereby the first radial side of the
preformed coil assembly are bracketed to the core
yoke.
[0020] In an embodiment of the system of preformed,
bobbin-less coil assembly devices, a second radial side
of the preformed coil assembly is opposite the first ra-
dial side of the preformed coil assembly, and the sec-
ond radial side of the preformed coil assembly is a
floating side unbracketed to the yoke core.
[0021] In an embodiment of the system of preformed,
bobbin-less coil assembly devices, the first core sup-
port is disposed between the first insulator and the leg
core.
[0022] In an embodiment of the system of preformed,
bobbin-less coil assembly devices, further comprising a
first spring damper positioned in the clearance space
and between a radial inner surface of the second radial
side of the preformed coil assembly and the leg core or
a second core support along a second side of the leg
core, wherein the first spring damper is positioned in a
locking depression of the leg core or the second core
support, and wherein the first spring damper is config-
ured to dampen the radial vibrations of the leg core or
preformed coil assembly which affect the size of the
clearance space.
[0023] In an embodiment of the system of preformed,
bobbin-less coil assembly devices, the first insulator is
positioned on a first end of the first radial side of the
preformed coil assembly, further comprising: a second
insulator positioned in the clearance space and be-
tween a second end of the radial inner surface of the
first radial side of the preformed coil assembly and the
leg core.
[0024] In an embodiment of the system of preformed,
bobbin-less coil assembly devices, further comprises a
third radial side and a fourth radial side of the pre-
formed coil assembly, the third radial side and fourth
radial side being at 90 degrees to the first radial side
as well as floating sides unbracketed to the core yoke.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Subject matter of the present disclosure will
be described in even greater detail below based on the
exemplary figures. All features described and/or illu-
strated herein can be used alone or combined in differ-
ent combinations. The features and advantages of var-
ious embodiments will become apparent by reading the
following detailed description with reference to the at-
tached drawings, which illustrate the following:

Fig. 1 shows a construction of an inductor such as
a typical three-phase inductor including a superset
configuration of leg and coil assemblies in as-
sembled states, in accordance with one or more
examples of the present disclosure;
Fig. 2 shows a leg and coil assembly including two
preformed coils and a leg core with a mounting
clamp in an undeflected state, in accordance with
one or more examples of the present disclosure;
Fig. 3 shows a side view of an embodiment of a leg
and core assembly in an undeflected state, in ac-
cordance with one or more examples of the pre-
sent disclosure;
Fig. 4 shows an embodiment of a clamp band, in
accordance with one or more examples of the pre-
sent disclosure;
Fig. 5 shows an example of an insulating sheet 4
that can be disposed between the mounting clamp
6 and the coil 1, or alternatively between the layers
of multiple concentric coils, in accordance with one
or more examples of the present disclosure;
Fig. 6 shows an embodiment of a leg and coil as-
sembly with a spring damper inserted between the
preformed coil and the leg core on a floating side,
in accordance with one or more examples of the
present disclosure;
Fig. 7 shows an embodiment of an inductor where-
in only one coil is sleeved upon the leg core in the
leg and coil assembly, in accordance with one or
more examples of the present disclosure;
Fig. 8 shows an embodiment of an inductor in a
configuration with three leg and coil assemblies,
wherein each assembly comprises only one coil, in
accordance with one or more examples of the pre-
sent disclosure; and
Fig. 9 shows a diagram view of a E + I core with
one or more coils 1 on the center leg of E core.

DETAILED DESCRIPTION

[0026] In an embodiment, the present disclosure pro-
vides an inductor with loose fit coils clamped on one
side of the leg core.
[0027] An embodiment of the present disclosure pro-
vides a preformed, bobbin-less coil assembly device,
the coil assembly device comprising a core with a first
side, a preformed coil having a plurality of turns, the
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preformed coil configured to sleeve over the core in an
axial direction, having a clearance space between the
preformed coil and the core in directions radial to the
axial direction, the preformed coil having a first radial
side with a radial inner surface and a radial outer sur-
face, a first insulator positioned in the clearance space
and between the radial inner surface of the first radial
side of the plurality of preformed coils and the core, a
mounting clamp comprising a clamp band, a clamp
spring, and a first end of the mounting clamp, wherein
the clamp band straddles a portion of the radial outer
surface of the first radial side of the preformed coil
along the axial direction, wherein the first end of the
mounting clamp is affixed to the core such that the
clamp spring is deflected, and an insulating sheet dis-
posed between the clamp band and the radial outer
surface of the first radial side of the preformed coil,
wherein the deflection of the clamp spring by the core
urges the clamp band toward the core, and thereby the
first radial side of the preformed coil is bracketed to the
core.
[0028] This present disclosure describes a design to
secure a solid conductor wound electrical coil around
an inductor’s core stack. Conventionally, a coil is
wound around a bobbin or a coil former or a mandrel
which provides the mechanical support for the coil and
then the bobbin plus the coil assembly is placed around
the magnetic core. A relatively large cross-sectional
area conductor, having a round or rectangular cross
section, is difficult to wind around a conventional bob-
bin or a mandrel. The present disclosure describes
method(s) to assemble and mechanically secure a pre-
formed bobbin-less coil around the magnetic core of an
inductor. This preformed coil can be prefabricated and
sleeved upon the magnetic core, such that it is easily
assembled, easily serviced or replaced, and easily
manufactured. The spacing between the coils and the
other features, such as the magnetic core and/or other
coils (where there are multiple coils), further provides
better airflow and cooling properties versus the tradi-
tional wound coils, wherein the individual turn of the coil
or coils smother one another and the magnetic core.
[0029] The present disclosure mounts and mechani-
cally secures such a preformed coil around the mag-
netic core of the inductor. The inside dimensions of the
coil is oversized in comparison to the outside dimen-
sions of the magnetic core so that the coil can slide
over the core. The coil will be loose fitting over the core
and then it will be secured to the core using a clamping
force in one direction against the core. It is difficult to
clamp in more than one direction because the overall
dimensions of the coil can be unpredictable and have
large tolerances without the traditional ’smothered’
winding technique. These changes in dimension stem
from both inevitable variations in manufacturing preci-
sion of goods, as well as due to changing configura-
tions of cores and coils for such devices.
[0030] An embodiment of the present disclosure uses

a combination of insulators and a sheet metal mounting
clamp with a built-in spring feature to secure the coil to
the core after sliding the coil over the core. The design
accommodates dimensional variance in the inside di-
mensions of the coil, without using the bobbins or man-
drels.
[0031] An embodiment provides the construction of
an inductor element used in electrical systems. Fig. 1
shows a construction of an inductor 100 such as a typi-
cal three-phase inductor, the inductor 100 including a
superset configuration of leg and coil assemblies 10 in
assembled states including a yoke core 2, preformed
coils 1 assembled around a stack of leg cores 22, a
yoke core 2, and mounting clamps 6. Fig. 2 shows a
subset of a leg and coil assembly 10 including two pre-
formed coils 1 and a leg core 22 with a mounting clamp
6 in a partially assembled state, specifically an unde-
flected state or an unclamped state. In the undeflected
state, the mounting clamp 6 is not connected to the
yoke core 2. A core support 3 is arranged on two sides
of leg core 22. The undeflected state of the mounting
clamp 6 of Fig. 2 leaves a space between an end 612
of the mounting clamp 6 and an upper core support 3,
whereas this space is closed in the assembled state of
Fig. 1. The preformed coil 1 can be formed of a suitable
solid conductor such as Al or Cu, and may itself be
coated from dust and liquid debris using a few different
methods. The preformed coil 1 may be covered in en-
amel to protect against dust. Cloth wrapped Nomex
wire may be used to further protect the preformed coil
1 from liquids. Epoxy coting the preformed coil 1 after
the final forming process can be an alternative coating
method to the cloth wrapped Nomex method. In this
and other embodiments, multiple concentric coils 1 op-
timize inductor performance or are necessary to have
enough coil turns 12 around the core, series connected
or otherwise, to increase the effective cross-sectional
area of the conductor 22 (parallel connected). In an-
other embodiment, the inductor 100 can include a sin-
gle leg core 22. The preformed coils 1 of Fig. 1 include
twenty turns 12 of the preformed coil 1 or thereabouts.
However, other embodiments with differing numbers of
turns 12 are provided. In some embodiments, the pre-
formed coil 1 can be understood as any plurality of coil
turns that are not traditionally wound upon or otherwise
traditionally self-seating upon a bobbin or the leg core
2.
[0032] The mounting clamp 6 comprises clamp
spring 64. In the deflected state, clamp spring 64 is
deflected such that, while the clamp spring 64 does not
experience plastic deformation, the mounting clamp 6
is urged toward the remaining features between it and
the leg core 22 in a clamping action with a force that
creates an interference fit between the mounting clamp
6, and leg core 22, and all the features therebetween.
See in further detail with respect to Fig. 4 below. The
mounting clamp 6 can be placed in the deflected state
during assembly of the leg and core assembly 10 via
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the fixing of the ends of the mounting clamp 6 to the
yoke core 2, which pulls the clamp spring 64 into de-
flection, which in turn imparts the clamping action and
force upon the leg and coil assembly 10.
[0033] The mounting clamp 6 of the leg and coil as-
sembly 10 is arranged on one side of the leg core 22.
The other side or sides are floating, or loose fitting, with
gaps created between the coil 1 and leg core 22, fore-
going load-bearing structures across the gaps between
the coil 1 and the core leg 22. The floating sides and
gaps created by the mounting clamp 6, and the leg and
coil assembly 10 as a whole, enable a high degree of
flexibility in embodiments of the present disclosure that
can accommodate manufacturing irregularities across
a single inductor 100 configuration and create compat-
ibility in such embodiments with a wider range of induc-
tor configurations. Moreover, the elimination of load-
bearing structures across the gaps of the remaining
sides of the leg and coil assembly 10 eliminates the
tension formed by counterbalancing rigid support struc-
tures urging the coil 1 of the leg and coil assembly 10 in
conflicting directions and reduces risks of mechanical
fatigue and failure and the need to overengineer sup-
port structures.
[0034] The inside dimension of the preformed coil 1
is oversized in comparison to the outside dimension of
the leg core 22. This allows the coil 1 to slide over the
leg core 22 and with sufficient distance to operate ef-
fectively. The preformed coil 1 of Fig. 2 loosely aligns
with two corner insulators 5 between the preformed coil
1 and the leg core 22 to maintain a suitable electrical
clearance between the preformed coil 1 and the leg
core 22. This loose alignment both creates tolerance
for manufacturing variations in the overall inside and
outside dimension of the preformed coil 1 as well as to
permits flexibility between specific design configura-
tions of the leg cores 22, coils 1, and leg and core
assemblies 10 for various inductors 1. The preformed
coil 1 will only be clamped to the leg core 22 on one
side. The other side or sides are floating or loose fitting
around the leg core 22, to operate as intended while
tolerating unpredictability of where the preformed coil 1
surfaces with be on the loose fitting side or sides with
respect to the leg core 22.
[0035] The clamping of the mounting clamp 6 to the
leg and coil assembly 10 such that the leg and coil
assembly 10 is secured occurs during assembly. A
clamping force will be applied through the mounting
clamp 6, though insulating sheets 4, though the leg
and coil assembly 10 and corner insulators 5, until the
force is applied against the leg core 22 surface.
[0036] Fig. 3 shows a side view of an embodiment of
a leg and core assembly 10 in a partially assembled
state, particularly an undeflected state. There is a read-
ily visible space between the mounting clamp 6 and the
leg core 22 on the first side 14 due to the undeflected
state. The remaining sides are floating sides 16.
[0037] Fig. 4 shows an embodiment of a clamp band

62, connected to an end 612 of the mounting clamp 6
by a clamp spring 64. Further embodiments will provide
two clamp springs 64 on two ends 612 of the mounting
clamp 6.
[0038] Further optional embodiments of the mounting
clamp 6 are provided, for example, in an embodiment,
the portion of the mounting clamp 6 between the clamp
spring 64 and the end 612 of the mounting clamp 6,
potentially including the end 612 of the mounting clamp
6, is reinforced by a clamp rib 68 or a securing feature
that isolates the deflection of the mounting clamp 6
from extending beyond the clamp spring 64. Some em-
bodiments of the clamp band 62 includes a clamp hem
66 on one or both sides of the clamp band 62 in a radial
direction such as toward the end 612 of the mounting
clamp 6, wherein the clamp hem 66 provides extra sta-
bility for the mounting clamp and further isolating the
deflection of the mounting clamp 6 from extending be-
yond the clamp spring 64. An embodiment provides a
clamp lance 610 to improve locating and aligning with
the insulating sheet 4 to prevent electrical breakdown
between the mounting clamp 6 and the coil 1. An ex-
ample of the electrical breakdown includes the coil 1
being energized to 650 V and arcing to the clamp 6 -
which is at ground potential. These features are advan-
tageous as described; however, other embodiments of
mounting clamp 6 lacking these features are foresee-
able. For example, embodiments of the present disclo-
sure can include a mounting clamp 6 absent a clamp
rib 68, clamp hem 66, and clamp spring 64.
[0039] Fig. 5 shows an example of an insulating
sheet 4 that can be disposed between the mounting
clamp 6 and the coil 1, or alternatively between the
layers of multiple concentric coils 1 in a nested exam-
ple. The insulating sheet 4 serves to provide insulation
and maintains an electrical clearance between the
mounting clamp 6 and the preformed coil 1. In an em-
bodiment, the insulting sheet 4 includes a locating
notch 42 at the end of the insulating sheet, to locate
and align the insulating sheet 4 with the mounting
clamp 6. This locating notch 42 at the end of the insu-
lating sheet 4 can be a radial end configured to be
disposed toward the end 612 of the mounting clamp 6
in an assembled state. Specifically, the locating notch
42 can be aligned with the clamp lance 610 in the as-
sembled state. This insulating sheet 4 provides a bear-
ing surface against the preformed coil 1 that is electri-
cally isolated and will maintain an appropriate electrical
clearance and creepage distance between the pre-
formed coil 1 and the mounting clamp 6. The insulating
sheet can be made of an appropriate insulating materi-
al such as Rynite, a plastic PET, reinforced with 30%
glass fiber, or Mylar or Lexan, etc.
[0040] In some embodiments, features such as the
core support 3, insulating sheet 4, and corner insulator
5 (as well as spring damper 7 described below) are
modular and easily produced and stocked for various
dimensional configurations of leg and coil assemblies
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10, given the cross-over applicability of a small number
of such features to different configurations. Moreover,
in an embodiment, such features as core support 3,
insulating sheet 4, and corner insulator 5 (as well as
spring damper 7 described below) can be held con-
stant, while only the mounting clamp 6 is produced and
stocked with varying dimensions for different configura-
tions. In a further aspect, only the clamp spring 64 of
the mounting clamp 6 is altered. These variations en-
sure that the clamp spring 64 of the mounting clamp 6
always experiences deflection in a suitable range, such
that the clamp spring 64 does not experience plastic
deformation yet is deflected greatly enough that the
clamp band 62 is urged toward the remaining features
between it and the leg core 22 in a clamping action with
a force that creates an interference fit between the
mounting clamp 6 and the insulating sheet 4, a subse-
quent interference fit between the insulating sheet 4
and the coil 1, and so on up to and including an ultimate
interference fit between the corner insulator 5 and the
leg core 22. It is noted that in a nested coil embodi-
ment, the nested layers of coils 1 and the insulating
sheets 4 separating them are iteratively placed in inter-
ference fits with one another via the same clamping
action described immediately above, in a coil assembly.
[0041] Fig. 6 shows an embodiment of a leg and coil
assembly 10 with a spring damper 7 inserted between
the preformed coil 1 and the leg core 22 on a floating
side or at the apex between two sides. In a preferred
embodiment, this spring damper or insulator 7 is non-
load-bearing and clips into the leg and core assembly
10 when already in the assembled state. The spring
damper 7 has a spring feature 72 designed into the
spring damper 7 to allow the insulating surface to sup-
port the preformed coil inner dimension and flex to ad-
just to the tolerance of the preformed coil inner dimen-
sion. In an embodiment, the spring damper 7 is built
with an interference fit 76 between the spring damper
7 and two floating , sides of the inner diameter 74 of the
preformed coil 1, unsupported by the mounting clamp
6. The interference fit 76 will cause the spring feature
72 to flex, causing two ends of the spring damper 7
away from the spring element 72 to cantilever toward
one another. Another embodiment of a leg and coil as-
sembly 10 with a spring damper 7 with an interference
fit 76 can be between an unsupported side and the
supported side. In a preferred embodiment, the spring
damper 7 locks into place by sitting into a locking de-
pression such as a locking depression in the leg core
22, or a locking depression 78 in the core support 3, or
a similarly configured depression. Once the spring
damper 7 is placed into the locking depression, the
spring damper 7 will relax its spring element 72 by the
amount of the thickness of the locking depression,
which prevents it from moving out of place during use
and vibration. Spring damper 7 may comprise a soft
insulator and/or a similar material to corner insulator 5
or insulating sheet 4. In an embodiment, spring damper

7 can be understood as distinguished from corner insu-
lator 5 or insulating sheet 4 insofar as corner insulator 5
and insulting sheet 4 are load-bearing, where spring
damper 7 is not. The corner insulator 5 and the insulat-
ing sheet 4 alter the relative positions of the mounting
clamp 6, preformed coil 1, and the core in the clamped
state. The spring damper 7 does not. Spring damper 7
serves to diminish vibrations during operation. While
such an embodiment with spring damper 7 is advanta-
geous, other embodiments without it or any other fea-
ture on the floating side(s) are foreseeable.
[0042] An embodiment of the leg and coil assembly
10 with the spring damper 7 is advantageous in that it is
a manufacturing tolerance flexible clip-in or otherwise
easily applied solution to any vibrations of unsupported
sides of preformed coils 1 which can threaten to de-
crease electrical clearances between, for example, a
preformed coil 1 and a leg core 22 to an undesirable or
dangerous level, or create mechanical stress, damage,
fatigue, or breaking of such components. The rigid con-
nection of traditional solutions, or even the flexible de-
sign of the present embodiment with respect to the
supported side, is costly overkill that is problematic in
implementation for all of the reasons described above
and in the background. In an embodiment, the dual
flexible approaches described herein with respect to
both the supported side and the unsupported side(s)
provides a particularly advantageous support system
for leg and coil assemblies 10 utilizing preformed coils
or similarly loose-fit coil designs over the traditional coil
wound about a bobbin.
[0043] Fig. 7 shows an embodiment of an inductor 1
wherein only one preformed coil 1 is sleeved upon the
leg core 22 in the leg and coil assembly 10. An insulat-
ing sheet 4 is arranged between the mounting clamp 6
and the preformed coil 1, and a corner insulator 5 is
arranged between the preformed coil 1 and the leg core
22. In an embodiment, a spring damper 7 is also ar-
ranged between the leg core 22 and the coil 1.
[0044] Fig. 8 shows an embodiment of an inductor
100 in a configuration with three leg and coil assem-
blies 10, wherein each assembly comprises only one
coil 1.
[0045] Fig. 9 provides a diagram view of an E + I core
with one or more coils 1 on the center leg of E core.
This is used for making DC chokes or a single-phase
reactor. The air gap is between the three legs and the I
leg core 22. Sometimes the air gap is only between
center leg of E and the I. Core configurations as in Fig.
1 and Fig. 9, as well as other core configurations, are
foreseeable and readily compatible with the flexible de-
sign of the present disclosure. For example, another
embodiment has a single, solid, integrally built core, or
a single core comprising multiple rigidly affixed compo-
nents supported by a core support 3.
[0046] It is noted that many yoke cores use such leg
core stacks with a plurality of leg cores 22, as in Figs. 1
and 8‑9, and that these often use a single bolt in a
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single bolthole in the yoke core 2 to connect the leg
core 22 to the yoke core 2 via the core support 3. It is
advantageous that several embodiments of the present
disclosure are able to implement the present features
including the mounting clamp 6 through the same bolt
and bolthole attachment method as in the prior art. By
implementing the novel support system for the leg and
core assembly 10 with identical fixation methods, years
of research and understanding of how this bolthole af-
fects conductivity and inductor 100 performance are
preserved in embodiments of the novel design.
[0047] While the disclosure has been illustrated and
described in detail in the drawings and foregoing de-
scription, such illustration and description are to be
considered illustrative or exemplary and not restrictive.
It will be understood that changes and modifications
may be made by those of ordinary skill within the scope
of the following claims. In particular, the present disclo-
sure covers further embodiments with any combination
of features from different embodiments described
above and below. Additionally, statements made herein
characterizing the disclosure refer to an embodiment of
the disclosure and not necessarily all embodiments.
[0048] The terms used in the claims should be con-
strued to have the broadest reasonable interpretation
consistent with the foregoing description. For example,
the use of the article "a" or "the" in introducing an ele-
ment should not be interpreted as being exclusive of a
plurality of elements. Likewise, the recitation of "or"
should be interpreted as being inclusive, such that the
recitation of "A or B" is not exclusive of "A and B,"
unless it is clear from the context or the foregoing de-
scription that only one of A and B is intended. Further,
the recitation of "at least one of A, B and C" should be
interpreted as one or more of a group of elements con-
sisting of A, B and C, and should not be interpreted as
requiring at least one of each of the listed elements A,
B and C, regardless of whether A, B and C are related
as categories or otherwise. Moreover, the recitation of
"A, B and/or C" or "at least one of A, B or C" should be
interpreted as including any singular entity from the
listed elements, e.g., A, any subset from the listed ele-
ments, e.g., A and B, or the entire list of elements A, B
and C.

Claims

1. A preformed, bobbin-less coil assembly device, the
coil assembly device comprising:

a core with a first side,
a preformed coil having a plurality of turns, the
preformed coil configured to sleeve over the
core in an axial direction, having a clearance
space between the preformed coil and the
core in directions radial to the axial direction,
the preformed coil having a first radial side with

a radial inner surface and a radial outer sur-
face,
a first insulator positioned in the clearance
space and between the radial inner surface of
the first radial side of the plurality of preformed
coils and the core,
a mounting clamp comprising:

a clamp band,
a clamp spring, and
a first end of the mounting clamp,
wherein the clamp band straddles a por-
tion of the radial outer surface of the first
radial side of the preformed coil along the
axial direction,
wherein the first end of the mounting
clamp is affixed to the core such that the
clamp spring is deflected, and

an insulating sheet disposed between the
clamp band and the radial outer surface of the
first radial side of the preformed coil,
wherein the deflection of the clamp spring by
the core urges the clamp band toward the
core, and thereby the first radial side of the
preformed coil is bracketed to the core.

2. The preformed, bobbin-less coil assembly device
of claim 1, wherein a second radial side of the pre-
formed coil is opposite the first radial side of the
preformed coil, and the second radial side of the
preformed coil is a floating side unbracketed to the
core.

3. The preformed, bobbin-less coil assembly device
of claim 1 or 2, wherein a first core support is ar-
ranged between the first side of the core and the
first insulator, affixed to the core.

4. The preformed, bobbin-less coil assembly device
of claim 2 or 3, further comprising a first spring
damper positioned in the clearance space and be-
tween a radial inner surface of the second radial
side of the preformed coil and the core or a second
core support along a second side of the core, the
second side of the core corresponding to the sec-
ond radial side of the preformed coil,

wherein the first spring damper is positioned in
a locking depression of the core or the second
core support, and
wherein the first spring damper is configured to
dampen the radial vibrations of the core or the
preformed coil which affect the size of the
clearance space.

5. The preformed, bobbin-less coil assembly device
of one of the preceding claims, wherein the first
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insulator is positioned on a first end of the first
radial side of the preformed coil, further compris-
ing:
a second insulator positioned in the clearance
space and between a second end of the radial in-
ner surface of the first radial side of the preformed
coil and the core.

6. The preformed, bobbin-less coil assembly device
of one of claims 2 to 5, further comprising a third
radial side and a fourth radial side of the preformed
coil, the third radial side and fourth radial side
being at 90 degrees to the first radial side as well
as floating sides unbracketed to the core.

7. The preformed, bobbin-less coil assembly device
of one of claims 3 to 6, wherein the first core sup-
port end and the first end of the mounting clamp
are affixed to the core at a same position, such that
the clamp spring is deflected and the first core sup-
port is undeflected or deflected to a lesser or insub-
stantial degree relative to the deflection of the
clamp spring.

8. The preformed, bobbin-less coil assembly device
of one of the preceding claims, the mounting clamp
further comprising:

a clamp rib disposed between the clamp
spring and the first end of the mounting clamp
and configured to mitigate deflection of the
mounting clamp proximate to the clamp rib,
and
mounting clamp hems along both of two edges
of the clamp band, the edges extending along
the clamp band in the axial direction.

9. A preformed, bobbin-less coil assembly device, the
coil assembly device comprising:

a yoke core or external support,
a leg core of the yoke core with a first side,
a first core support along the first side of the
leg core, affixed to the leg core of the yoke
core and the yoke core or external support,
a preformed coil assembly configured to
sleeve over the leg core in an axial direction
with clearance space in radial directions, the
preformed coil assembly including:

a first radial side,
a plurality of nested preformed coils hav-
ing at least one nested clearance space
and an at least one nested insulating
sheet on the first radial side between each
of the plurality of nested coils,
a radial inner surface of the first radial side
of an innermost coil of the preformed coil

assembly, and
a radial outer surface of the first radial side
of an outermost coil of the preformed coil
assembly,
wherein the plurality of preformed coils are
concentric to one another,

a first insulator positioned in the clearance
space and between the radial inner surface of
the first radial side of the preformed coil as-
sembly and the leg core,
a mounting clamp comprising:

a clamp band,
a clamp spring, and
a first end of the mounting clamp,
wherein the clamp band straddles the ra-
dial outer surface of the first radial side of
the preformed coil assembly along the ax-
ial direction,
wherein the first end of the mounting
clamp is affixed to the yoke core or exter-
nal support such that the clamp spring is
deflected, and

a first insulating sheet disposed between the
clamp band and the radial outer surface of the
first side of the preformed coil assembly,
wherein the radial directions are radial to the
axial direction,
wherein the deflection of the clamp spring by
the yoke core or external support urges the
clamp band toward the radial outer surface,
whereby the first insulating sheet is com-
pressed and the radial outer surface is urged
toward the radial inner surface, whereby each
of the plurality of nested preformed coils are
compressed upon each of the at least one
nested insulating sheets and the radial inner
surface is urged toward the leg core of the
yoke core, whereby the first insulator is com-
pressed to dampen radial vibrations of the leg
core or preformed coil assembly which affect a
size of the clearance space, and thereby the
first radial side of the preformed coil assembly
are bracketed to the core yoke or the external
support.

10. The preformed, bobbin-less coil assembly device
of claim 9, wherein a second radial side of the pre-
formed coil assembly is opposite the first radial
side of the preformed coil assembly, and the sec-
ond radial side of the preformed coil assembly is a
floating side unbracketed to the yoke core or the
external support.

11. The preformed, bobbin-less coil assembly device
of claim 9 or 10, wherein the first core support is
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disposed between the first insulator and the leg
core.

12. The preformed, bobbin-less coil assembly device
of claim 10 or 11, further comprising a first spring
damper positioned in the clearance space and be-
tween a second radial inner surface, the second
radial inner surface being of the innermost coil of
preformed coil assembly and of the second radial
side, of the preformed coil assembly and the leg
core or a second core support along a second side
of the leg core,

wherein the first spring damper is positioned in
a locking depression of the leg core or the sec-
ond core support, and
wherein the first spring damper is configured to
dampen the radial vibrations of the leg core or
preformed coil assembly which affect the size
of the clearance space.

13. The preformed, bobbin-less coil assembly device
of one of claims 9 to 12, wherein the first insulator
is positioned on a first end of the first radial side of
the preformed coil assembly, further comprising:
a second insulator positioned in the clearance
space and between a second end of the radial in-
ner surface of the first radial side of the preformed
coil assembly and the leg core.

14. The preformed, bobbin-less coil assembly device
of one of claims 10 to 13, further comprising a third
radial side and a fourth radial side of the preformed
coil assembly, the third radial side and fourth radial
side being at 90 degrees to the first radial side as
well as floating sides unbracketed to the core yoke.

15. A system of preformed, bobbin-less coil assembly
devices, comprising:

a yoke core, and
a plurality of preformed, bobbin-less coil as-
sembly devices, each device comprising:

a leg core of the yoke core with a first side,
a first core support along the first side of
the leg core, affixed to the leg core of the
yoke core and the yoke core,
a preformed coil assembly configured to
sleeve over the leg core in an axial direc-
tion with clearance space in radial direc-
tions, the preformed coil assembly includ-
ing:

a first radial side,
a plurality of nested preformed coils
having at least one nested clearance
space and an at least one nested in-

sulating sheet on the first radial side
between each of the plurality of
nested coils,
a radial inner surface of the first radial
side of an innermost coil of the pre-
formed coil assembly, and
a radial outer surface of the first radial
side of an outermost coil of the pre-
formed coil assembly,
wherein the plurality of preformed
coils are concentric to one another,

a first insulator positioned in the clearance
space and between the radial inner sur-
face of the first radial side of the pre-
formed coil assembly and the leg core,
a mounting clamp comprising:

a clamp band,
a clamp spring, and
a first end of the mounting clamp,
wherein the clamp band straddles the
radial outer surface of the first radial
side of the preformed coil assembly
along the axial direction,
wherein the first end of the mounting
clamp is affixed to the yoke core or
such that the clamp spring is de-
flected, and

a first insulating sheet disposed between
the clamp band and the radial outer sur-
face of the first side of the preformed coil
assembly,
wherein the radial directions are radial to
the axial direction,
wherein the deflection of the clamp spring
by the yoke core urges the clamp band
toward the radial outer surface, whereby
the first insulating sheet is compressed
and the radial outer surface is urged to-
ward the radial inner surface, whereby
each of the plurality of nested preformed
coils are compressed upon each of the at
least one nested insulating sheets and the
radial inner surface is urged toward the leg
core of the yoke core, whereby the first
insulator is compressed to dampen radial
vibrations of the leg core or preformed coil
assembly which affect a size of the clear-
ance space, and thereby the first radial
side of the preformed coil assembly are
bracketed to the core yoke.

16. The system of preformed, bobbin-less coil assem-
bly devices of claim 15, wherein a second radial
side of the preformed coil assembly is opposite the
first radial side of the preformed coil assembly, and
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the second radial side of the preformed coil assem-
bly is a floating side unbracketed to the yoke core.

17. The system of preformed, bobbin-less coil assem-
bly devices of claim 15 or 16, wherein the first core
support is disposed between the first insulator and
the leg core.

18. The system of preformed, bobbin-less coil assem-
bly devices of claim 16 or 17, further comprising a
first spring damper positioned in the clearance
space and between a radial inner surface of the
second radial side of the preformed coil assembly
and the leg core or a second core support along a
second side of the leg core,

wherein the first spring damper is positioned in
a locking depression of the leg core or the sec-
ond core support, and
wherein the first spring damper is configured to
dampen the radial vibrations of the leg core or
preformed coil assembly which affect the size
of the clearance space.

19. The system of preformed, bobbin-less coil assem-
bly devices of one of claims 15 to 18, wherein the
first insulator is positioned on a first end of the first
radial side of the preformed coil assembly, further
comprising:
a second insulator positioned in the clearance
space and between a second end of the radial in-
ner surface of the first radial side of the preformed
coil assembly and the leg core.

20. The system of preformed, bobbin-less coil assem-
bly devices of one of claims 16 to 19, further com-
prising a third radial side and a fourth radial side of
the preformed coil assembly, the third radial side
and fourth radial side being at 90 degrees to the
first radial side as well as floating sides un-
bracketed to the core yoke.
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