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he present invention relates to a swiched-node
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SCREENING DEVICE FOR SWITCHED-MODE POWER SUPPLY
TRANSFORMER

The present invention relates to an electro-
magnetic screening device for a switched-mode power
supply transformer.

‘ Switched-mode power supplies currently equip the
large majority of television sets and of monitors for
computer installations. Each of these power supplies is
provided with a transformer placed on a chassis, which is
itself positioned below the cathode-ray tube of the
television set or of the monitor.

_ These power supplies operate by chopping the
current, or switching it on and off, and this switching
has the undesirable effect, within the transformer, of
inducing stray electromagnetic radiation which acts on
the electromagnetic receivers which particularly the
deflection coils of the cathode-ray tube constitute. This
results in image disturbances, which are more or less
significarit, that is to-say more or less visible, accor-
ding to the value of the switching frequency, the phy-
gical position of the transformer and the sensitivity of
the deflection coils.

In the case where a synchronized and fixed-value
switching frequency is involved, these electromagnetic
disturbances certainly exist, but they are very fortun-
ately not represented on the screen as they appear during
a period of time when the scanning spot is in its flyback
phase. |

On the other hand, some switched-mode power
supplies operate at a frequency which varies signifi-
cantly as a function of the electrical power demanded by
the television set or the monitor, as a function of its
power supply voltage, and as a function of what is
demanded of the transformer. This switching frequency is
then constantly varying, and this reasults in a phenomenon
of beating between the latter and the fixed scanning
frequency of the spot of the television set or of the

monitor. This frequency beating produces an image inter-
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- the screen of the cathode-ray tube, which clearly cannot

be allowed in the large majority of cases. As it is not

generally possible to shift the switched-mode transformer .

physically by a sufficient distance (it would then be
necessary to take it completely out of the chassis of the
television set or of the monitor), another solution has

to be found to remedy this image interference phenomenon. -

It might be thought, in the £first place, to
reverse the stray electromagnetic field emitted by the

switched-mode transformer, by reversing its windings in -

order to shift this field. Such a palliative unfortu-
nately turns out to be insufficient for completely
avoiding the abovementioned image interference, and
finally a device for screening this transformer has to be
provided.

A first screening device, currently existing on
these transformers, consists of a :ﬁetal cap which com-
pletely envelopes the transformer, which, obviously,
gives an excellent result £rom the point of view of
protection against the abovementioned image interference.
However, this takes the form of a component of large
gize, which is expensive in terms of fabrication cost (if
only due to the cost of the raw material) . Moreover, this
largely enveloping cap tends to reduce the safety
distances between the two primary and secondary circuits
of the transformer, since it passes close to some of the
cable or wire outlets: in order to comply with the
obligatory standards for electrical insulation, it is
then most often necéssary to insulate the interior of
this metal cap by depositing a layer of insulating
material. It is moreover generally necessary to insulate
its outer part in the same way, as this cap often comes
to a distance from the electronic components, situated on
the circuit board of the television set, which is too
small to comply with the safety standards. This results
in an increase in the already high cost price of this
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which encloses the mid-part of the transformer parallel

5 to the circuit board onto which its output pins are

soldered. ' .

With this being a transformer in "layered" mode,
the fitting of this screening ring takes place directly
by tightly winding and soldering this ring round the

10 "belly"® of the transformer (that is to say around the
part which includes its winding). This solution gives
results which are satisfactory from the point of view of
electromagnetic protection, but however not as good as-
that obtained by the abovementioned total screening. It

15 nevertheless remains quite expensive, since it involves
a fitted component which has to be placed precisely
around the transformer, clamping it tightly in order to
avoid any risk of movement (such a risk would be contrary
to the safety standards), and on which a soldering

26 operation has to be carried out in order to guarantee
that it is short-circuited. '

Moreover, these transformers in layered mode tend
more and more to be replaced by transformers in "pancake"
mode;'. for obvious reasons of ease of automation of their

25 method of fabrication. A transformer of this type is
represented, under the general reference 1, on the
attached Figure 1. .

In this figure, the ferrite core of the trans-
former is designated by the reference 2, the "pancakes"

30 by 3, the wires which they guide and support by 4, and
the input/output pins of the transformer by 5.

For such a transformer, it is obviously not
possible to provide a short-circuited metal ribbon
clamping it round the belly, since the pancakes 3 are

35 provided with jagged parts projecting. The solution which
is then adopted consists in providing a plastic cap 6,
which completely envelopes the transformer 1 as repre-

sented in the drawing, and around which a metal screening

loop 7 has previously been fixed, similar in heiq ht a |
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eaEL L%g %E%m%“f'“ﬂﬁ%érﬁééln, this is a component
which, like the preceding one, is expensive in terms of
fabricatien cost, and which lends itself badly to

automatic fitting on a production 1line £for these

switched-mode transformers. Moreover, as in the preceding
case, the electromagnetic protection performance obtained
is not absolutely perfect.

The invention aims-to remedy these drawbacks. To
this end it relates to an electromagnetic screening

device for a switched-mode power supply transformer,

intended in particular to equip a television set or a -
monitor, this device consisting of a small metal compo-

nent in the shape of a trough or tray with a flat bottom
and with flared edges, the flat bottom of this trough
being designed to match the shape of the upper face of
the ferrite core of the transformer in such a way that
this metal component can easily be placed, and fixed for
example by bonding, on to this ferrite core with its
flared edges turned downwards in the manner of a hat.
These flared edges are chosen to be of sufficiently
narrow width as not to affect the electrical insulation
conferred by the transformer, but are, however, large
enough to, on the one hand, allow this tray to be fitted
easily (for example by robot) on to the top of the
transformer and to, on the other hand, provide the
desired electromagnetic protection. This component is
preferably produced by stamping. It is placed on the
ferrite core after prior deposition of adhesive on the
latter, (one or two spots of adhesive for example), this
adhesive advantageously being the same as that ueed to
bond the elements of this ferrite core together. These
operations of bonding and of fitting are easily carried
out by an automatic robot line.

In any event, the invention will be well under-
stood, and its advantages and other characteristics will
emerge, during the £following description of a non-
limiting embodiment example, by reference to the attached
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Figure 2, which represents this screening device, in
perspective and to scale 1, and the method of putting it
in place on a switched-mode power supply transformer.

Referring to this Figure 2, the switched-mode
power supply transformer 1 of Figure 1 is represented
here in perspective, with its ferrite core 2, its pan-
cakes 3, its connecting wires 4, and its input/output
pins 5.

The electromagnetic screening device consists of
a copper trough, or tray 7, produced by stamping. The
flat bottom 8 of this tray is rectangular and is of the
same external dimensions as those of the upper. rectan-

gular face 9 of the ferrite core 2. The tray 7 may be -

made of Al, brass, etc.

The edges 10 of the tray 7 are flared, with an
angular slope o with respect to the axis perpendicular to
the plane of the bottom 8 which, being of the order of 15
to 20 degrees for example, is optimized both to allow
easy automatic placing of the cap 7 on to the top of the
transformer 1 (as indicated in dots and dashes in the
drawing) with the edges 10 turned downwards, and to
provide the desired electromagnetic protection.

The width L of these edges 10 is chosen to be’

narrow (of the order of a few millimetres for example):
it must be sufficient to make it as easy as possible to
place the tray 7 on the upper face 9 of the core 2, but
not too large, while providing the desired electromag-
netic protection, to comply with the standards for
electrical protection of the transformer.

The simple shape, without cutouts or sharp edges
running the risk of causing components to catch on to-one
another, of the screening tray 7, and its small size
allow it to be fed easily in a robotized automatic line,
with a wvibratory feeder hopper, without substantial
modification to the production lines.

Prior to the tray 7 being placed by robot - along
the arrow F and with the edges 10 turned downwards - on
to the top 9 of the transformer 1, two spots of adhesive
11, 12 are deposited on this upper face 9 of the ferrite
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- 2- the screen of the cathode-ray tube, which clearly cannot be allowed
in the large majority of cases. As it is not generally possible to shift
the swi tched-nmode physically by a sufficient distance (it would then be
necessary to take it conpletely out of th& ehassis of the television set or
of the nmonitor), another solution has to be found to renmedy this inmage
interference prarmn2nothis adhesive mdyantagedoslyit beingt tthd i sane paace,

to reverse thepif auseheGld OuBgREbIG, £ 9197 LR Byd NRalves of the
ferrite core 2 (which is very advantagecus from the point
of view of the provisioning of adhesive, for which no

5 additional cost is thereby entailed in practice).

The electromagnetic protecﬁion performance of the
deflection coils of television sets and monitors is
practically perfect, with this screening device.

Needless to say, the invention is not limited té

10 the embodiment just described but may, quite to the
contrary, be produced in other equivalent forms.
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mode power supply transformer, intended in particular to

equip a television set or a monitor, characterized in
5 that it consists of a small metal component (7) in the
| shape of a.trough or tray with a flat bottom (8) and with
flared edges (10), the flat bottom (8) of this trough (7)
being designed to match the shape of the upper face (9)
of the ferrite core (2) of the transformer (1) in such a
10 way that this metal component (7) can easily be placed,
and fixed for example by bonding (11, 12) on to this
ferrite core (2) with its edges (10) turned downwards in
the manner of a hat.
2. _Screening device according to c1a1m 1, characte-
15 rized in that this small metal component (7) is produced
by stamping.
3. Screening device according to Claim 1 or 2,
characterized in that the flared edges (10) are chosen to.
have a width (L) which is small enough that it does not
20 adversely'affeét the electrical insulation conferred by
the transformer, but is, however, large enough to, on the
one hand, allow this tray (7) to be fitted (F) easily on
to the top (9) of the transformer (1) and, on the other
hand, to provide the desired electromagnetic protection.
25 4. Screening device according to Claim 3, charac-
terized in that this width is of the order of a few
millimetres.
5. Screening device according to one of Claims 1 to
4, characterized in that the angular slope (a) of the
30 edges (10) of the trough (7) with respect to its bottom
(8) is optimized both to allow easy automatic placing of
the hat (7) on to the transformer (1) and to provide the
desired electromagnetic protection.
6. Screening device according to Claim 5, charac-
35 terized in that the angle (o) between these edges (10)
and the axis of the flat bottom (8) of the trough (7) is
of the order of 15 to 20 degrees.
7. Electromagnetic screening for switched-mode power
supply transformer according to one of Claims 1 to 6,
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situated on the circuit board of the television
set, which is too snmall to conply with the safety standards. This results
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Electromagnetic screening for a switched-mode
power supply transformer (1), in particular for a tele-
vision set or for a monitor.

It consists of a cap made in the shape. of a
trough (7) with a flat bottom (8) and with flared («)
edges (10) and relatively narrow width (L). It is placed
automatically on to the upper face (9) of the ferrite
core (2), the shape of which it matches, with prior
deposition of two spots (11, 12) of adhesive. This
adhesive is the same one as is used to join (13) the
ferrite core (2) together.

Figure 2.
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The present invention relates to an electro-

'magnetic screening device for a switched-mode power
5 supply transformer.

Switched-mode power supplies currently equip the
large majority of television sets and of monitors for
computer installations. Each of these power supplies is
provided with a transformer placed on a chassis, which is

10 itself positioned below the cathode-ray tube of the
television set or of the monitor.

These power supplies operate by chopping the
current, or switching it on and off, and this switching
has the undesirable effect, within the transformer, of

15 inducing stray electromagnetic radiation which acts on
the electromagnetic receivers which particularly the
deflection coils of the cathode-ray tube constitute. This
results in image disturbances, which are more or less
significaﬁt, that is to.sa.y more or less visible, accor-

20 ding to the value of the switching frequency, the phy-
sical position of the transformer and the sensitivity of-
the d_e_flection coils.

In the case where a synchronized and fixed-value
switching frequency is involved, these electromagnetic

25 disturbances certainly exist, but they are very fortun-
ately not represented on the screen as they appear during
a period of time when the scanning spot is in its flyback
phase.

On the other hand, some switched-mode power

30 supplies operate at a frequency which varies signifi-
cantly as a function of the electrical power demanded by
the television set or the monitor, as a function of its
power supply voltage, and as a function of what is
demanded of the transformer. This switching frequency is

35 then constantly varying, and this results in a phenomenon
of beating between the latter and the fixed scanning
frequency of the spot of the television set or of the
monitor. This frequency beating produces an image inter-
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the screen of the cathode-ray tube, wh:.ch clearly cannot
be allowed in the large majority of cases. As it is not
generally possible to shift the switched-mode transformer
physically by a sufficient distance (it would then be
necessary to take it completely out of the chassis of the
television set or of the monitor), another solution has
to be found to remed}i-this image interference phencmenon.

It might be thought, in the first place, to
reverse the stray electromagnetic field emitted by the

switched-mode transformer, by reversing its windings in -

order to shift this field. Such a palliative unfortu-
nately turns out to be insufficient for completely
avoiding the abovementioned image interference, and
finally a device for screening this transformer has to be
provided.

A first screening device, cgrrently existing on

' these transformers, consists of a metal caﬁ which com-

pletely envelopes the transformer, which, obviously,
gives an excellent result from the peoint of view of
protection against the abovementioned image interference.
However, this takes the form of a component of large
Bize, which is expensive in terms of fabrication cost (if
only due to the cost of the raw material). Moreover, this
largely enveloping cap tends to reduce the safety
distances between the two primary and secondary circuits
of the transformer, since it passes close to some of the
cable or wire outlets: in order to comply with the
obligatory standards for electrical insulation, it is
then most often necessary to insulate the interior of
this metal cap by depositing a layer of insulating
material. It is moreover generally necessary to insulate
its outer part in the same way, as this cap often comes
to a distance from the electronic components, situat:e-d on
the circuit board of the television set, which is too
small to comply with the safety standards. This results
in an increase in the already high cost price of this
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a magnetic loop, comnsisting of an annular s,\ rip of copper

which encloses the mid-part of the transformer parallel
to the circuit board onto which its output pins are
soldered. .

With this being a transformer in "layered" mode,
the fitting of this screening ring takes place directly
by tightly winding and soldering this ring round the
"belly" of the transformer (that is to say around the
part which includes its winding). This solution gives
results which are satisfactory from the point of view of
electromagnetic protection, but however not as good as-
that obtained by the abovementioned total screening. It
nevertheless remains quite expensive, since it involves
a fitted component which has to be placed precisely
around the transformer, clamping it tightly in order to
avoid any risk of movement (such a risk would be contrary
to the safety standards), and on which a soldering
operation has to be carried out in order to guarantee
that it is short-circuited. '

Moreover, .these transformers in layered mode tend
more and more to be replaced by transformers in "pancake"
mode,” for obvious reasons of ease of automation of their
method of fabrication. A transformer of this type is
represented, under the general reference 1, on the
attached Figure 1. .

In this figure, the ferrite core of the trans-
former is designated by the reference 2, the "pancakes”
by 3, the wires which they guide and support by 4, and
the input/output pins of the transformer by 5. -

Por such a transformer, it is obviously not
possible to provide a short-circuited metal ribbon
clamping it round the belly, since the pancakes 3 are
provided with jagged parts projecting. The solution which
is then adopted consists in providing a plastic cap 6,
which completely envelopes the transformer 1 as repre-
sented in the drawing, and around which a metal screening
loop 7 has previously been fixed, s:‘.mi_lar in height and
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thickness to they [sic] provided for transformers of the
layered type. This component 6, 7 is fixed by clipping
onto the transformer 1. Here again, thiHi“a“W .
which, like the preceding one, is expensive in terms of

5 fabrication cost, and which lends itself badly to
automatic fitting on a production line for these

switched-mode transformers. Moreover, as in the preceding
case, the electromagnetic protection performance cbtained
is not absolutely perfect.

10 The invention aims to remedy t:hese drawbacks. To
this end it relates to an electromagnetic screening
device for a switched-mode power supply transformer,
intended in particular to equip a television set or a -
monitor, this device consisting of a small metal compo-

15 nent in the shape of a trough or tray with a flat bottom
and with flared edges, the flat bottom of this trough
being designed to match the shape of the upper face of
the ferrite core of the transformer in such a way that
this metal component can easily be placed, and fixed for

20 example by bonding, on to this ferrite coré with its
flared edges turned downwards in the manner of a hat.
These flared edges are chosen to be of sufficiently
narrow width as not to affect the electrical insulétion
confer¥red by the transformer, but are, however, large

25 enough to, on the cne hand, allow this tray to be fitted
easily (for example by robot) on to the top of the
transformer and to, on the other hand, provide the
desired electromagnetic protection. This component is
preferably produced by stamping. It is placed on the

30 ferrite core after prior deposition of adhesive on the
latter, (one or two spots of adhesive for example), this
adhesive advantageously being the same as that used to
bond the elements of this ferrite core together. These
operations of bonding and of fitting are easily carried

3s out by an automatié robot line.

In any event, the invention will be well under-
stood, and its advantages and other characteristics will
emerge, during the following description of a non-
limiting embodiment example, by reference to the attached
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perspective and to scale 1, and the methoq of putting it

in place on a switched-mode power supp1y5

Referring to this Figure 2, the switched-mode
power supply transformer 1 of Figure 1 is represented
here in perspective, with its ferrite core 2, its pan-
cakes 3, its connecting wires 4, and its input/output
pins 5.

The electromagnetic screening device consists of
a copper trough, or tray 7, produced by stamping. The
flat bottom 8 of this tray is rectangular and is of the
same external dimensions as those of the upper. rectan-

gular face 9 of the ferrite core 2. The tray 7 may be -

made of Al, brass, etc.

The edges 10 of the tray 7 are flared, with an
angular slope o with respect to the axis perpendicular to
the plane of the bottom 8 which, being of the order of 15
to 20 degrees for example, is optimized both to allow

easy automatic placing of the cap 7 on to the top of the

transformer 1 (as indicated in dots and dashes in the
drawing) with the edges 10 turned downwards, and to
provide the desired electromagnetic protection.

The width L of these edges 10 is chosen to be
narrow (of the order of a few millimetres for example):
it must be sufficient to make it as easy as possible to
place the tray 7 on the upper face 9 of the core 2, but
not too large, while providing the desired electromag-
netic protection, to comply with the standards for
electrical protection of the transformer.

The simple shape, without cutouts or sharp edges
running the risk of causing components to catch on to one
another, of the screening tray 7, and its small size
allow it to be fed easily in a robotized automatic line,
with a wvibratory feeder hopper, without substantial
modification to the producﬁion lines.

Prior to the tray 7 being placed by robot - along
the arrow F and with the edges 10 turned downwards - on

to the top 9 of the transformer 1, two spots of adhesive

11, 12 are deposited on this upper face 9 of the ferrite

This Sheet Has Been Rep
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clipping on to the transforner 1. Here again, this is a conponent mhlch
Like the preceding one, is expensive in terns of fabricatio
which lends itself badly to automatic fitting on a prod th mﬂﬂﬁﬁﬂﬁ
t hese sw tched-node transforners. Moreover, as in the prec

el ectromagneti c protection performance obtalned I's not dbs IEteI gﬂe t.
The invention ains to renedy these drawbackg. -To this en fel'dties’ to

swi t ched- node power supply transformer, intended in partjc
tel evision set corme N this adhesisesfadvaitipesyskyubphng Wheé same as

that used to assemble, at 13, the two—Halves of the

ferrite core 2 (which is very advantageous from the point

of view of the provisioning of adhesive, for which no
5 additional cost is thereby entailed in practice).

The electromagnetic protecﬁion performance of the
deflection coils of television sets and monitors is
practically perfect, with this screening device.

Needless to say, the invention is not limited to

10 the embodiment just described but may, quite to the
contrary, be produced in other equivalent forms.

- ThlS Sheet Has Been Re laced

i ) Il

THIS SHEET HAS Bren

T_’;

REPLACED

a..._,

S




-

connectians, with a ferrite core having a flat face situated-at_the

qpposite e ons, and with el ectromagnetic{sgfme

characteri mn ﬂ ﬂﬂﬂﬂgmﬂreem ng means consi st of a sihgle @Wfﬁf

flat bottomitna ape of a trough and wih-fl ared edge tE flat bot
R

:ﬁﬂi'e
ferrite core opposite the connections, &h#iIMShe flared

turned towards tjie core.gjectr B;* etild @érgggig%sajaya_gg _1,§C§d,wgmilgd.xe
for exanple by bonding, ontotﬁ errite core :
mode power supply transformer, intended in particula¥®

i,
equzp a television set or a monitor, characterized in

5 that it consists of a small metal component (7) in the
shape of a trough or tray with a flat bottom (8) and with
flared edges (10), the flat bottom (8) of this trough (7)
being designed to match the shape of the upper face (9)
of the ferrite core (2) of the transformer (1) in such a

10 way that this metal component (7) can easily be placed,
and fixed for example by bonding (11, 12) on to this
ferrite core (2) with its edges (10) turned downwards in
the manner of a hat.

2. Screening device according to Claim 1, characte-

15 rized in that this small metal component (7) is produced
by stamping.

3. Screening device according to Claim 1 or 2,
characterized in that the flared edges (10) are chosen to
have a width (L) which is small enough that it does not

20 adversely affect the electrical insulation conferred by
the transformer, but is, however, large enough to, on the
cne hand, allow this tray (7) to be fitted (F) easily on
to the top (9) of the transformer (1) and, on the other
hand, to provide the desired electromagnetic protection.

25 4, Screening device according to Claim 3, charac-
terized in that this width is of the order of a few
millimetres. _ _

5. Screening device according to one of Claims 1 to
4, characterized in that the angular slope (a) of the

30 edges (10) of the trough (7) with respect to its bottom
(8) is optimized both to allow easy automatic placing of
the hat (7) on to the transformer (1) and to provide the
desired electromagnetic protection.

6.. Screening device according to Claim 5, charac-

35 terized in that the angle (a) between these edges (10)
and the axis of the flat bottom (8) of the trough (7) is
of the order of 15 to 20 degrees.

7. Electromagnetic screening for switched-mode power
supply transformer according to one of Claims 1 to 6,

This Sheet Has Been Replaced
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flared edges turned downwards in the manner of a hat. These flared edges

are chosen to be of suffietrently narrow width as not to afftht 3vrél\f
el ectrical ‘m m“mmnlred by the transformer, but are H ‘r"”:
enough to, u“m‘ |<l allow this tray to be fitted eapi fy (for

T SHEE

T

exanpl e by robdt) ton"to®the top of the transforner and to, pn tﬁéﬁ ot 811897
hand, provide the desi red el ectromagnetic protection. This rofponent is

preferably produced by stanping. It is pl &ed on the

5

characterized in that it can be fixed by bonding (I11I771I2)
on the upper face (9) of the ferrite core (2) of the
transformer (1), by using the same adhesive as is used to
join (13) the constituent elements of this ferrite core

(2) together.
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-5 - ferrite core after.prior deposi tion of adhesive on latter, (one or
two spots of adhesive for exanple). - this adhesive advantageously heing the
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SCREENING DEVICE FOR SWITCHED-MODE Péﬂ_E_R

' SUPPLY TRANSFORMER

ABSTRACT

Electromagnetic screening for a switched-mode
power supply transformer (1), in particular for a tele-
vision set or for a monitor.

It consists of a cap made in the sha.pe. of a
trough (7) with a flat bottom (8) and with flared («)
edges (10) and relatively narrow width (L). It is placed
automatically on to the upper face (9) of the ferrite
core (2), the shape of which it matches, with prior
deposition of two spots (11, 12) of adhesive. This
adhesive is the same one as is used to join (13) the
ferrite core (2) together.

Fiéure 2.
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bond the elements of this ferrite core together.

These operations of

bonding and of fitting are easily carried out- by an automatic robot I|ine.

In any event, the invention will be well under- st
and other characteristics will energe, during the
a non- limting enbodi ment exanple, by reference t
whi ch represents this screening devigg,

the nethod of putting it in place onf
transf or ner. Referring to thf

Figure 2, t
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power supply transformer 1 of Figure 1 is represented here in perspective,

withits ferrite core 2, its pan- cakes 3, its connecting wires 4, and its
i nput / out put -pins 5. The el ectromagneti c screeni ng devi ' '
of a copper trough, or tray 7, produced Ey stanpi ng. Th

this tray is rectangul ar gpd. {50 “Sang I 3 ons.
t he upper rectan- gular fgﬁg" sﬁg’éﬁ% @z&ft&%{lﬁ@f@g eltray m{ég
made of Al, brass, ete present Idfea@ot ANy Japkditisded; - wi

an

power supply transformer with electromagnet eening

- means. |

Switched-mode power supplies currently equip the

large majority of television sets and of monitors for

computer installations. Each of these power supplies is

provided with a transformer placed on a chassis, which is

itself positioned below the cathode-réy tube of the
television set or of the monitor.

These power supplies operate by chopping the
current, or switching it on and off, and this switching
‘has the undesirable effect, within the transformer, of
inducing'__ stﬁ:a.y electromagnetic radiation which acts on
the electromagnetic receivers which particularly the
deflection coils of the cathade-ray tube constitute. This
results in image disturbances, which are more or less
~'s:7.9-:::.:i.f:l.::a.:::.t:, that is to say more or less visible, accor-
ding to the value of the switching frequency, the phy-
sical position of the trangsformer and the sensitivity of
the deflection coils.

In the case where a synchronized and fixed-value
switching frequency is involved, these electromagnetic
disturbances certainly exist, but they are very fortun-
ai:eiy not represented on the screen as they appear during
a period of time when the scanning spot is in its flyback

E

phase.
On the other hand, some switched-mode power

supplies operate at a frequency which varies signifi-
cantly as a function of the electrical power demanded by
the television set or the monitor, as a functiomn of its
power supély .voltage, and as a function -of ~what is.
demanded of the transformer. This switching frequency is
then constantly varying, and this .results in a phenomenon
of beating between the latter and the fixed scanning
frequency of the spot of the television set or of the
monitor. This frequency beating produces an image inter-
ference phenomenon on the screen, which is expressed
visually by a more or less dark horizontal "moiré pat-
tern", that is to say by. a greyish band which scrolls on



angul ar slope a with respect to the axis perpendicular to the plane of the
bottom 8 which, being of the order of 15 to 20[err] for exanple, Is

optirfi zed both to allow easy automatic placing of the ca QN A-Qas ;
of the transformer 1 (as indicated in dots and dashes injt %_“‘d‘ri}ag\)?\‘nﬁ%ﬁeg) 3§")&Qﬁm

the edges 1¢ turned downwards, and to provide the desire diectrona % q
protection. iye geredfVield dahoddesfyce@Ba, 10niench2a 91},92:4&::@@;, FOW (jof
the order of"a few mllimetres for exa;npl,;): |}t must be ug_L_g_E_en_L_FLn_an.k.e
it as easy b® PbLA¥EE iR otRPaLATAR MAIQFIFY P RARDPerAatE $%0P%Fhe core |
2, but” generally possible to shift the switched-mode -
physically by a sufficient distance (it would then be

necessary to take it completely out of the chassis of the
television set or of the monitor), another solution has
to be found to remedy this image interference phenomenon.

It might be thought, in the £first place, to
reverse the stray electromagnetic field emitted by the
switched-mode transformer, by reversing its windings in
order to shift this field. Such a palliative unfortu-
nately turns out to be insufficient £for completely
avoiding the abovementioned image interference, and
finally a device for screening this transformer has to be

> provided.

A first screening device, currently existing on
these transformers, consists of a metal cap which com-
pletely envelopes the tra:nsformer, which, obviously,
gives an excellent result from the peoint of view of
protection against the abovementioned image interference.
However, this takes the form of a component of large
size, which is expensive in terms of fabrication cost (if
only due to the cost of the raw material). Moreover, this
largely enveloping cap 'tends to reduce the safety
distances between the two primary and secondary circuits
of the transformer, since it passes close to some of the
cable or wire outlets: in order to comply with the
obligatory standards for electrical insulatiomn, it is
then most often necessary to insulate the interior of
this metal cap by depositing a layer of insulating
material. It is moreover generally necessary to insulate
its outer part in the same way, as this cap often comes
to a distance from the electronic components, situated on
the circuit board of the television set, which is too
small to comply with the safety standards. This results
in an increase in the already high cost price of this
screening component. Patent Application DE 1069711 from
Siemens proposes a shuttering formed by two metal shut-
ters the edges of which are face-to-face but which do not
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not too large, while providing the desired el ectromag-- netl C7} el on
conply with the standards for electrical protection of thet
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Join- There is thus a saving in mate;ial, but ! problem
of 8ize remains undiminished.

Ancther screening solution consists in providing
a magnetic loop, consisting of an annular strip of copper
which encloses the mid-part of the transformer parallel
to the circuit board onto which its output pins are
soldered.

With this being a tranaformer in "layered" mode,
the fitting of this screening ring takes place directly
by tightly winding and soldering this ring zround the
"belly" of the transformer (that is to say around the
part which includes its winding).

This solution gives results which are satisfac-
tory from the point of view of electromagnetic protec-
tion, but however less good than that obtained by the
abovementioned total screening. It nevertheless remains
quite expensive, since it involves a fitted component
which has to be placed precisely around the transformer,
clamping it tightly in order to avoid ény rigk of move-
ment (such a risk would be contrary to the safety stan-
dards), and on which a soldering operation has to be
carried out in order to guarantee that it is short-
circuited.

The Patent EP 0131700 describes a solution
aveiding the necessity for soldering. The transformer is
assembled by means of a clip-on metal cage made as a
single piece, which includes the screening ring.

Moreover, these transformers in "layered" mode
tend more and more to be replaced by transformers in
"pancake® mode, for obvious reasons of ease of automation
of their method of fabrication. A transformer of this
type is represented, under the general reference 1, on
the attached Figure 1. .

In this figure, the ferrite core of the trans-
former is designated by the reference 2, the "pancakes"
by 3, the wires which they guide and support by 4, and
the input/ocutput pins of the transformer by 5.

For such a transformer, it is obviously not
possible to provide a short-circuited metal <ribbon




The sinple shape, w thout cutouts or sharp edges running the
causi ng conponents to catch on to one another, of the screeni
its small size allowit to be fed easily in a robotized auto
with a vibratory feeder hopper, w thout substantial nodifi cat
production |ines. Prior to the trgy 7 being placed by
the arrow F and with the edges 10 turnéd*downwards - on to t
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top 9 of the

transformer 1.,5u0:30018 PEufdNESlVSelly, aince the "pancakeg" 3 are

provided with parts projecting jaggedly. The solution
which is then adopted consists in providing a plastic cap
6, which completely envelopes the transformer 1 as
represented in the drawing, and around which a metal
screening loop 7 has previously been fixed, similar in
height and thickness to those provided for transformers
of the "layered" type. This component 6, 7 is fixed by
clipping on to the transformer lL. Here again, this is a
component which, like the preceding one, is expensive in
terms of fabrication cost, and which lends itself badly
to automatic fitting om a production line £for these
switched-mode transformers. Moreover, as in the preceding
case, the electromagnetic protection performance cbtained

is not absolutely perfect.

The invention aims to remedy these drawbacks. To
this end it relates to a switched-mode power supply
transformer, intended in particular to equip a television
set or a monitor, the transformer being equipped with
connections, with a ferrite core having a _fla.t face
situated at the opposite end to the connections, and with
electromagnetic screening means, characterized in that
the screening means consist of a single tray with a flat
bottom in the shape of a trough and with flared edges,
the flat bottom of this trough being desigmed to match
the shape of the flat face of the ferrite core opposite
‘the connections, and the flared edges being turned

towards the core.

This tray can easily be placed, and fixed for
example by bonding, on to the ferrite core with its
flared edges turned downwards in the manner of a hat.
These flared edges are chosen to be of sufficiently
narrow width as not to affect the electrical insulation
conferred by the transformer, but are, however,
_enough to, on the one hand, allow this tray to be fitted
easily (for example by robot) on to the top of the
transformer and to, on the other haad, provide the
desired electromagnetic protection. This component is
preferably produced by stamping. It'.' is placed on the

large



11, 12 are deposited on this upper face 9 of the ferrite

core 2, this

adhesi ve advant ageously being the sane as that used to assenble, at 13,

-the two halves of the ferrite core 2 (which is very advantageous fromthe

poi nt of view of the provisioning of adhesive, for which
I's thereby entailed in practice). - S ~The el ectromag
performance of the deflection c0|Is of television sets a

dinmonitors 1s
practical |y fexrdse cgneh affier sprieni dgpdeitien of adh sztezm JMHS%

latter, (one or two spots of adhesive for ex

adhesive advantageously being the same as

L s

at used to

bond the elements of this ferrite core together. These

cperations of bonding and of fitting are easily carried

out by an automatic robot line.

In any event, the invention will be well under-
stood, and its advantages and other characteristics will

emerge, during the following description

of a non-

limiting embodiment exainple, by reference to the attached

Figure 2, which represents this screening

device, in

perspective and to scale 1, and the method of putting it
in place on a switched-mode power supply transformer.
“Referring to this Figure 2, the switched-mode
power supply transformer 1 of Figure 1 is represented
here in perspective, with its ferrite core 2, its pan-
cakes 3, its connecting wires 4, and its input/output

pins 5.

The e-lectromagnet:ic- screening device consis_ts of
a copper trough, or tray 7, produced by st:a.m;iing. The
flat bottom 8 of this tray is rectangular and is of the
same external dimensions as those of the upper rectan-
gular face 9 of the ferrite core 2. The tray 7 may be

made of Al, brass, etc.

The edges 10 of the tray 7 are flared, with an
angular slope a with respect to the axis perpendicular to
the plane of the bottom 8 which, being of the order of 15

to 20° for example, is optimized both to

autcomatic placing of the cap 7 on to the

allow easy
top of the

transformer 1 (as indicated in dots and dashes in the
drawing) with the edges 10 turned downwards, and to
provide the desired electromagmnetic protection.

The width L of these edges 10 is chosen to be
narrow (of the order of a few millimetres for example) :
it must be sufficient to make it as easy as possible to
place the tray 7 on the upper face 9 of the core 2, but
not too large, while providing the desired electromag-
netic protection, to comply with the standards for

electrical protection of the transformer.

|



-7- _ CLAIMS 1. - Swi t ched- node power supply
transforner (1), intended in particular to equip a televigsjion.set-or-

[ REPLACEMENT SHE

- 6 -

The simple shape, without cutouts or spna

* prunning the risk of causing components to catc{s
mall size

another, of the screening tray 7, and its &
allow it to be fed easily in a robotized automatic line,
with a vibratory feeder hopper, without substantial
modification to the production lines.

Prior to the tray 7 being placed by rcbot - along
the arrow F and with the edges 10 turmed downwards - on
to the top 9 of the transformer 1, two spots of adhesive
11, 12 are deposited on this upper face 9 of the ferrite
core 2, this adhesive advantagecusly being the same as
that used to assemble, at 13, -the two halves of the
ferrite core 2 (which is very advantageous from the point
of view of the provisioning of adhesive, for which no
additional cost is thereby entailed in practice).

The electromagnetic protection performance of the
deflection coils of television seta and monitors is
practically perfect, with'tl_::.is screening device. '



nonitar, the transfornmer being equi pped with connections (5), with a

ferri__telmﬂmmnij@M‘ flat face (9) situated at the opposite end to the
connect i ' el ectromagneti c screeni ng neans,| ¢h N=TRWA=T0 NE
t hat thHe*Creeni ny %> ctonsist of a single tray (7) wt Blg?@@?@%ﬁ%é?

(8) in the shape of a trough and with-f7ared edges (10), theLfl at bottom

(8) of this trough being designed to match the shape of tHe flat{ f i 1999)
of the ferrite core (2) opposite the €WFM8tions (5), and|the flared edge ,
(10) being tyrned tosRieehedcme@ec péwer?: supplly ANEddNsPdpmedd acrp/ ding 1o ¢

im1l h P
dai » © a{z?gggded in particular to equip a television et

monitor, the transformer being equipped with connections
(5), with a ferrite core (2) having a £lat £face (9)
situated at the opposite end to the connections (5), and
with electromagnetic screening means, characterized in
that the screening means consist of a single tray (7)
with a flat bottom (8) in the shape of a trough and with
flared edges (10), the flat bottom (8) of this trough
being designed to match the shape of the flat face (3) of
the ferrite core (2) opposite the connections (5), and
the flared edges (10) being turned towards the core (2).

2. Transformer (1) accofdip.g to Claim 1, characte-
rized in that the tray (7) is produced by stamping.
3. Transformer (1) according to one of Claims 1 and

2, characterized in that the flared edges (10) of the
tray have a width L of a few millimetres. '

4. Transformer (1) according to one of Claims 1 to
3, characterized in that the angular slope (@) of the
flared edges (10) of the tray (7) with respect to the
flat bottom (B) of the tray (7) lies between 15 and 20°.
5. .  Transformer (1) according to one of Claims 1 to
4, characterized in that the tray (7) is fixed to the
ferrite core (2) by bonding by means of an adhesive which
is the same as that used to assemble the constituent

elements of the core of the transformer.

6. Television set equipped with a transformer (1)
according to one of Claims 1 to S.
7. Monitor equipped with a transformer (1) according

to one of Claims 1 to S.



rized in that the tray (7) is produced by stanping. 3. F+-ansf-or-Aet—=(d)

. Nl
according to one of Claims 1 and 2, characterized in that |t REPEACHNENEGUEST
(10) *of the tray have a width L of a fewmllinetres. 4.

(1) according to one of Clainms 1 to 3, characterized in tHat t?qtgmgﬁhgﬁ

slope (a) of the flared edges (10) of the tray (7) with rgspec the ™t a
bottom (B) ‘of the tray (7) lies between 15 and 20[err]. 5.
(1) according to one of Clains 1 to 4, characterized in tHat the tray (7)
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is fixed to the ferrite core (2) bylbonding by means of artadhesive—which
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is the sane as that used to assenble the: ccﬂ%?%t%apt al enent.s—-ef--t+he—Tor)

of the transformer. 6. Tel evi si on set ec{@bﬁpemb‘mft hp@?[_ﬁ‘{c’}m%i"’(ﬁ mﬁﬁ“ﬂ 1
according to one of Clainms 1 to 5. 7. Moni t or equijpp —g"
transfornmer (1) according to one of Clains 1 to 5. 93 1AH 1999
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SHIELDING DEVICE FOR A SWITCHING POWER SUPPLY TRANSFORMER

ABSTRACT

Electromagnetic screening for a switched-mode
power supply transformer (1), in particular for a tele-
vision set or for a monitor.

It consists of a cap made in the shape of a
trough (7) with a flat bottem (8) and with £flared ()

~ edges (10) and relatively narrow width (L). It is placed
automatically on to the upper face (9) of the ferrite
core (2), the shape of which it ma.tches, with prior
deposition of two spots (11, 12) of- adhesive. This
adhesive is the same one as is used to join (13) the
ferrite core (2) together.

Figure 2.



