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(54) Arod core choke, an electronic ballast including the same and method of manufacture

(57) A rod core choke, for use e.g. in an electronic
ballast of a fluorescent lamp, includes:

- acore (4)inthe form of a rod having long and narrow
solid shape,

- asheath (bobbin 3) of an electrically insulating ma-
terial surrounding said core (4) and

a wire winding (2) around the said sheath (3), where-
by said sheath (3) mutually insulates said core (4)
and said wire winding (2).

According to a preferred embodiment of the inven-
tion, said core is in form of a rod having parallelepiped
shape.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 648 000 A1 2

Description

Field of the invention

[0001] The present invention relates to so-called
"chokes".
[0002] Chokes are currently used for interference sup-

pression e.g. in motors of house appliances in order to
prevent RF interference on radio, TV equipment and the
like. Lamp chokes are also inserted in electronic ballasts
of fluorescent lamps with the purpose of limiting the lamp
current, especially during the turn-on phase to avoid rapid
destruction of the circuit.

Description of the related art

[0003] A rod core choke for interference suppression
is disclosed e.g. in DE-A-42 41 604. There, a rod core
choke is disclosed including a winding having different
numbers of layers along the rod core region.

[0004] The winding is comprised of an insulated wire
directly wound onto the ferrite core: such an arrangement
is also currently used in so-called "drum" core chokes as
used e.g. in compact lamps for low power range appli-
cations. A copper wire winding is typically used that is
electrically connected through two pins glued at the op-
posite surfaces of the drum itself. The drum core facili-
tates direct winding of a copper wire around the ferrite
core while the winding is contained laterally between two
ferrite disks provided at the end of the core.

[0005] These prior art arrangements exhibit a number
of disadvantages.

[0006] First of all, if the wire is wound directly around
a ferrite core, in order to provide proper insulation, the
ferrite must not be of the low conductivity type and the
wire used for the winding must have good insulation char-
acteristics.

[0007] A drawback currently encountered, especially
with drum ferrite cores, is that the enamel of the copper
wire easily breaks at the connection points of the winding
and the pins. This is typically caused by the sharp edges
exhibited by the end disks of the ferrite core.

[0008] This disadvantage may be somehow palliated
by dipping the whole of the choke into a varnish bath.
This processing improves choke insulation and fixes the
wire to the flange, thus avoiding dangerous wire scratch-
ing on the ferrite. However, such additional processing
involves additional costs and may not lead to completely
satisfactory results.

[0009] Properly connecting the choke to the associat-
ed circuitry is another factor to be taken into account. For
instance, DE-A-195 20 858 schematically discloses a
plastic or metal cap for SMD mounting of a rod core
choke. The cap in question has a four-cornered shape,
enabling the choke to be laid flat on a printed circuit board
(PCB) while the flat surfaces act as electrical contact
points for pre-tinned wire ends for use e.g. with automatic
flow-soldering machines.

10

15

20

25

30

35

40

45

50

55

Object and summary of the invention

[0010] Despite the efforts witnessed by the prior art
discussed in the foregoing, the need is still felt for chokes
that, i.a.:

- include a core shape which is, on the one hand, of
simple construction and structure while, on the other
hand, represents a versatile technical solution,

- donotinvolve any major changes in the layout of the
printed circuit boards to which the choke is to be
associated, for instance in the main electronic ballast
for a low power range fluorescent lamp,

- satisfy dimensional limits while ensuring a technical
performance at the same level of current chokes, and

- do not impose any specific constraints in terms of
the conductivity of the core ferrite and the insulation
characteristics of the wire of the winding.

[0011] The object of the present invention is to provide
a choke that satisfies those still outstanding needs.
[0012] According to the present invention, that object
is achieved by means of a choke having the features set
forth in the claims that follow, such claims constituting an
integral part of the disclosure of the invention. The inven-
tion also relates to an electronic ballast including such a
choke and the method of manufacturing such a choke.
[0013] The arrangement described herein provides in-
cludes a plastic sheath (bobbin) surrounding the ferrite
core in order to provide insulation between the winding
wire and the core. In that way, no strict requirements are
imposed on the ferrite of the core while the insulation
characteristics of the wire do not represent a critical issue.
[0014] By resorting to such a plastic bobbin, pins can
be easily associated with the ends of the winding in view
of soldering e.g. to a printed circuit board (PCB). This
while ensuring a precise, fixed location of the pins and
an exact orthogonally orientation to the PCB plane, which
facilitates insertion of the pins into the PCB receiving
holes. A preferred pin arrangement enables soldering
the winding wire at both ends (both towards the PCB or
in the opposite direction): this is advantageous insofar
as it permits the overall height/thickness of the choke to
be reduced.

[0015] In the embodiment shown herein, the ferrite
core has a simple geometry (in practice, a long and nar-
row solid shape) and the ends of the winding are con-
tained and precisely positioned longitudinally of the core
by flange formations provided at the ends of the bobbin.
Ferrite cores with a simple long and narrow solid shape
can be easily produced in large numbers by simplifying
the industrial process while minimizing the amount of
products discarded and without involving any apprecia-
ble changes in the PCB layout. Additionally, a rectangular
cross-sectional shape can be easily adapted to the avail-
able space on the PCB, maintaining unchanged the leng-
hth of the core and reducing e.g. the width and increasing
the height if only space in the vertical direction is availa-
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ble. The above, within a given volume, to reduce the
space taken (i.e. occupied) on the printed circuit board
(PCB).

[0016] A preferred embodiment of the invention is thus
a rod core choke, including:

- acore in the form of a rod having a long and narrow
solid shape,

- asheath (bobbin) of an electrically insulating mate-
rial surrounding said core, and

- awirewinding around the said sheath, whereby said
sheath mutually insulates said core and said wire
winding.
Preferably, the core has an approximately rectangu-
lar cross section and the sheath includes axial con-
tainment formations to retain the core at a fixed axial
position within said sheath. Still preferably, the
sheath is in the form of substantially tubular body
having a closed end, such closed end of the sheath
forming an abutment formation preventing axial dis-
placement of the core relative to the sheath beyond
the abutment condition against the closed end.
In a particularly preferred embodiment, the sheath
has an open end opposite the closed end, whereby
the core is slidably insertable into the sheath via the
open end; the open end of the sheath has an asso-
ciated formation (e.g. atooth). This arrangement pre-
vents axial displacement of the core inserted in the
sheath out of the open end of the sheath while dis-
pensing with the possible use of a glue.
Still preferably, the sheath is provided with flange
formations forming longitudinal confinement end for-
mations for the wire winding.
Advantageously, the choke includes end connection
pins of the wire winding and the sheath includes
mounting formation for supporting the connection
pins while allowing the wire winding to be soldered
at either end of each of said pins.

Brief description of the drawings

[0017] The invention will now be described, by way of
example only, with reference to the annexed figures of
drawing, wherein,

- Figure 1 is schematic perspective view of a choke
according to the invention,

- Figure 2 includes two parts designated a) and b),
respectively, representing front and the side views
of the core of the choke of Figure 1,

- Figure 3, again including the two parts designated
a) and b), respectively, are a longitudinally sectional
view and end view of the bobbin of the choke of Fig-
ure 1, and

- Figure 4 is exemplary of a typical mounting arrange-
ment of the choke of Figure 1 on a printed circuit
board (PCB).
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Detailed description of a preferred embodiment of the
invention

[0018] In Figures 1 and 4 of the annexed drawing, ref-
erence numeral 1 designates as a whole arod core chore
for use e.g. as a lamp choke included in an electronic
ballast of a fluorescent lamp (not shown).

[0019] The lamp choke 1 is essentially comprised of a
copper wire winding 2 wound around a plastic bobbin 3
having aferrite core 4 inserted therein, so that the bobbin
3 (and the winding 2) surround the core 4.

[0020] As better shown in Figure 2, the core 4 is typi-
cally in the form of a small rod of a ferrite having long and
narrow solid shape.

[0021] Accoring to a preferred embodiment of the in-
vention, said solid is in form of a parallelepipid.

[0022] Typically, the core 4 is of almost rectangular
cross-section (dimensions of 3 x 3.5 millimetres being a
typical case in point) with a length in the range of 14
millimetres. Of course, those quantitative data are purely
exemplary and must not be construed in a limiting sense
of the scope of the invention.

[0023] Modification may be made by those skilled in
the art without departing from the ambit of the invention.
One of these modifications is to implement the core 4 in
form of a long and narrow solid having cilidrical shape,
if not severe requiremenets are required in terms of space
taken on the printed circuit board.

[0024] As best appreciated in the views of Figure 3,
the bobbin 3 is essentially comprised of an approximately
tubular body of a plastic material (such as PBT) of a gen-
eral beaker-type shape. Stated otherwise, the bobbin 3
is preferably in the form of a tubular body with a rectan-
gular, viz. almost square cross-sectional shape. The tu-
bular body of the bobbin 3 is fully or partly closed at one
end 3a and open at the opposite end 3b. In that way, the
core 4 can be inserted into the bobbin 3 by longitudinal
sliding the core 4 into the bobbin 3 starting from the open
end 3b until the end of the core 4 first inserted into the
bobbin abuts against the closed end 3a.

[0025] After the core insertion, a small plastics nose
30 at the open end 3b of the bobbin 3 securely retains
the core 4 within the bobbin 3 by preventing any relative
longitudinal movement of the bobbin (and the winding 2
wound therearound) and the core 4. The core 4 is longi-
tudinally confined between the closed end 3a of the bob-
bin 3 and the nose 30. Typically, the nose is heat-de-
formed to engage the opposite end of the core 4.
[0026] This arrangement is advantageous in order to
avoid any noisy mechanic resonance frequency during
choke operation and any variations in the choke induct-
ance due to different possible relative positioning of the
ferrite core 4 and the winding 2 wound around the bobbin
3.

[0027] By way of general reference, in the case of
chokes 1 corresponding to the arrangement described
herein and including 465 turns and 530 turns (corre-
sponding to inductance values of 2.7mH and 3.3mH, re-



5 EP 1 648 000 A1 6

spectively) it has been found that a 1% (one percent)
variation in the number of turns leads to variations in the
inductance value in the range of about 2% (two percent).
Such a turn number variation is reasonably sufficient to
compensate for any variations in the mechanic/magnetic
parameters of the choke.

[0028] This feature appears to be advantageous, in
direct comparison with manufacturing conventional
chokes having closed magnetic circuits with E-shaped
cores (so-called E-chokes), in that it enables to dispense
with any adjusting airgap core system in the production
process as normally used in order to achieve the desired
the inductance value in choke production lines. This sig-
nificantly contributes to simplicity and to cost reduction.
[0029] Reference numerals 31 in Figure 3 designate
two flanges (or sets of flange formations) provided at the
ends of the tubular body of the bobbin 3. These flanges
act as lateral confinement walls or stops for the two ends
of the winding 2, thus preventing any undesired longitu-
dinal relative sliding of the winding 2 and the bobbin 3.
[0030] As is well known, the reciprocal positioning of
the core and the winding greatly influences the induct-
ance value of a choke and its current saturation level,
the best magnetic coupling between the core and the
winding being obtained when total longitudinal superpo-
sition is achieved. A slight relative axial shift between the
core and the winding reduces such coupling and the in-
ductance as well as the current saturation level.

[0031] The arrangement described herein ensures
precise location and positioning of the core 4 within the
bobbin 3 (via the end confinement formations represent-
ed by the closed end 3a and the tooth formation 30) while
also ensuring that, once inserted into the bobbin 3, the
core 4 retains a well defined axial position to the bobbin 3.
[0032] The end flanges of 31 of the bobbin 3 in turn
ensure proper axial positioning of the winding 2 with re-
spect to the bobbin 3 and thus with respect to the core 4
by also ensuring that this proper axial positioning is main-
tained over time. This while also preventing the winding
wire from coming into contact with any sharp edges as
possibly present in the ferrite core 4. Any scratching of
the wire insulation by the ferrite is thus securely avoided.
[0033] An extension 32, typically in the form of addi-
tional flanges protruding from the flanges 31 in a plane
orthogonal to the plane of the flanges 31 allow easy po-
sitioning of metal pins 33 provided at the ends of the
bobbin 3. The possibility also exists of inserting a third
pin 33ain a further support/extension 32a for an auxiliary
winding (auto-transformer). Such metal pins act as con-
necting pins of the choke winding(s) to a printed circuit
board (PCB) 5 as shown in Figure 4. Specifically, Figure
4 shows a choke 1 mounted on a PCB together with var-
ious other electronic components (collectively designat-
ed 6) usually included in an electronic ballast of e.g. flu-
orescent lamp.

[0034] The pinlayout described allows easy pin inser-
tion at one side of the printed circuit board 5 and soldering
thereof on the opposite side of the printed circuit board
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5. Moreover, such an arrangement leads to a low profile
of the choke that can thus be mounted very close and
with reduced "height" with respect to the PCB plane.
[0035] The arrangement shown allows asymmetric po-
sitioning of the two pins 33, which also permits different
pin-out versions to be developed depending on the side
ofthe bobbin 3whichis desired to be used for pininsertion
in the printed circuit of board 5. In fact, the arrangement
shown makes it possible to solder the winding at one pin
end while inserting the pin into the printed circuit board
at the opposite end and vice versa. Additionally, such an
asymmetric pin layout facilitates easy insertion of the fer-
rite core into the bobbin 3 without interference. In fact, in
the currently prevailing arrangement, when assembled
with the core, the bobbin 3 is already provided with the
pins.

[0036] Chokes as shown herein have demonstrated
improved thermal performance in comparison with prior
art drum core chokes, which can be explained by a re-
duced AC resistance and larger thermal exchange sur-
face.

[0037] Of course, without prejudice to the underlying
principle of the invention, the details and the embodi-
ments may vary, also significantly, with respect to what
has been described, by way of example only, without
departing from the scope of the invention as defined by
the annexed claims.

Claims
1. Arod core choke, including:

- a core (4) in the form of a rod having a long
and narrow solid shape,

-asheath (bobbin - 3) of an electrically insulating
material surrounding said core (4), and

- a wire winding (2) around the said sheath (3),
whereby said sheath (3) mutually insulates said
core (4) and said wire winding (2).

2. The choke of claim 1, characterized in that said
core (4) is in form of a rod having parallelepiped

shape.

3. The choke of claim 1, characterized in that said
core (4) is in form of a rod having cylindrical shape.

4. The choke of claim 2, characterized in that said
core (4) has a rectangular cross section.

5. The choke of claim 2, characterized in that said
core (4) has a square cross section.

6. The choke of claim 3 characterized in that said
core (4) has an elliptic cross section.

7. The choke of either of claims 1 or 2, or 3, charac-
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terized in that said sheath (3) includes axial con-
tainment formations (3a, 30) to retain said core (4)
at a fixed axial position within said sheath (3).

The choke of any of the previous claims, character-
ized in that said sheath (3) is in the form of substan-
tially tubular body having a closed end (3a).

The choke of claims 7 and 8, characterized in that
said the closed end (3a) of the sheath (3) forms an
abutment formation preventing axial displacement
of said core (4) relative to said sheath (3) beyond
the abutment condition against said closed end (3a).

The choke of any of the previous claims, character-
ized in that said sheath (3) is in the form of substan-
tially tubular body having a closed end (3a) and an
open end (3b) opposite said closed end (3a), where-
by said core (4) is slidably insertable into said sheath
(3) via said open end (3b).

The choke of claim 10, characterized in that said
open end (3b) of said sheath (3) has an associated
formation (30) to prevent axial displacement of said
core (4) inserted in said sheath (3) out of said open
end (3b) of said sheath (3).

The choke of any of the previous claims, character-
ized in that said sheath (3) is provided with flange
formations (31) forming longitudinal confinement
end formations for said wire winding (2).

The choke of any of the previous claims, character-
ized in that it includes end connection pins (33) of
said wire winding (2) and said sheath (3) includes
mounting formation (32; 32a) for supporting said
connection pins (33; 33a).

The choke of claim 13, characterized in that said
mounting formation (32) allow said wire winding (2)
to be soldered at either end of each of said pins.

The choke of any of the previous claims, character-
ized in that said electrically insulating material in-
cludes a plastics material.

The choke of claim 15, characterized in that said
plastic material is PBT.

The choke of any of the previous claims, character-
ized in that said core (4) is a ferrite core.

A ballast for a fluorescent lamp including the choke
of any of claims 1 to 17

A method of manufacturing a rod core choke, the
method including the steps of:
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- providing a core (4) in the form of a rod having
long and narrow solid shape,

- surrounding said core (4) with a sheath (bobbin
3) of an electrically insulating material, and

- winding a wire (2) around said sheath (3),
whereby said sheath (3) mutually insulates said
core (4) and said wire (2) wound around said
sheath (3).
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