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Description

Technical Field

The present invention relates to an electrical
adapter with a filter having a filter unit for removing elec-
trical noise.

Background Art

Recently, with the progress of electronic devices of
higher function and higher speed, there was a demand
for an anti-noise measure for reducing or attenuating
interfering signal and noise signal. Various types of
electrical connectors with a filter have heretofore been
proposed in order to fulfill the demand.

The proposals so far made are of the type that a fil-
ter element is disposed to the electrical connector itself.
Therefore, the electrical connector attached to a con-
ventional electronic device must be replaced with a new
one when a further anti-noise measure is applied to.

Disclosure of the Invention

However, replacement of the electrical connector
attached to a conventional electronic device involves
many problems and much time, and labor is required
and many difficulties are encountered.

Therefore, the present invention proposes an elec-
trical adapter with a filter capable of reducing or attenu-
ating noise without replacement of an electrical
connector and a cable attached to a conventional elec-
tronic device.

That is, the present invention provides an electrical
adapter with a filter comprising a contact element, a fil-
ter unit, a front frame and a back frame,

the filter unit being made of a filter comprising at
least one member selected from the group consisting of
a condenser, a ferrite and a resistor,

the contact element being electrically connected
to the filter unit,

the contact element and the filter unit being held
between the front frame and the back frame, and

the front frame, the contact element, the filter unit
and the back frame being fixedly assembled.

The electrical adapter with a filter thus constructed
is disposed between a female type electrical connector
and a male type electrical connector of a conventional
electronic device. The electrical adapter with a filter of
the present invention exhibits high electromagnetic
shielding effect, excellent noise attenuation effect and
high reliability.

Brief Description of the Drawings

Fig. 1 is an exploded perspective view showing one
embodiment of the electrical adapter with a filter
according to the present invention.

Fig. 2 is an enlarged sectional view of an assem-
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bled state showing one embodiment of the electrical
adapter with a filter according to the present invention.

Fig. 3 is a chart showing attenuation characteristics
of the electrical adapter with a filter according to the
present invention.

Detailed Description of the Invention

An assembly of components of the electrical
adapter with a filter according to the present invention
will be described hereinafter in detail.

Fig. 1 is an exploded perspective view showing one
embodiment of the electrical adapter with a filter
according to the present invention; Fig. 2 is a sectional
view of an assembled state showing one embodiment of
the electrical adapter with a filter according to the
present invention; and Fig. 3 is a chart showing attenu-
ation characteristics of the electrical adapter with a filter
according to the present invention. It should be noted
that the electrical adapter with a filter according to the
present invention is not limited to the assembly shown in
Figs. 1 and 2, and the attenuation characteristics shown
in Fig. 3.

The electrical adapter with a filter comprises a filter
unit 3 which is located at the central portion of the elec-
trical adapter and into which contact elements 6 are
inserted. The filter unit 3 is fixedly assembled into a
sandwiched structure by being sandwiched between a
front frame 1 and a back frame 5. A leaf spring 2 is dis-
posed between the front frame 1 and the filter unit 3. A
body 4 is disposed between the back frame 5 and the fil-
ter unit 3.

The contact elements 6 are not particularly limited
in material. Each contact element 6 has a male portion
6a and a female portion 6b which are similar in shape
and dimension to the contact elements used as a con-
ventional female type electrical connector and a male
type electrical connector. The male portion 6a and the
female portion 6b preferably form an integral body. It is
also preferred that the contact elements 6 are in contact
with a filter 8 of the filter unit 3 by soldering 7 or other
means (for example, pressure contact, conductive
adhesive, etc.). The contact elements 6 may be inserted
into the filter unit 3 or they may be attached to a top sur-
face or a side surface of the filter unit 3. The female por-
tion 6b of the contact elements 6 are preferably inserted
into hole portions formed in the body 4.

The filter unit 3 is predominantly made of the filter 8
which comprises at least one member selected from the
group consisting of a condenser, a ferrite and a resistor.
More specifically, the filter unit 3 comprises a substrate,
the filter 8, a grounding electrode and a signal elec-
trode. The filter unit 3 is attached with an array of the
contact element 6. It should be noted that the filter unit
3 thus constructed is not particularly limited in material,
shape, structure and method of manufacture.

Although the filter 8 is not particularly limited in
method of manufacture, it is preferred to be formed by a
printing method. It is more preferred that the filter 8 is
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formed by a thick-film printing method. Although the
material of the condenser which forms the filter 8 is not
particularly limited, it is preferred to be made of a dielec-
tric substance having a composition of a perovskite
structure. It is more preferred that the condenser is
made of a dielectric substance containing at least one
member selected from the group consisting of
Pb(Mg1/3Nb2/3)03, Pb(Zn1/3Nb2/3)O3, PleO3, and
Bi»O3. The ferrite which forms the filter 8 may be formed
on the surface of the substrate. Preferably, it is formed
on an inner wall of the holes of the substrate. On the
other hand, the grounding electrode formed at the filter
unit 3 is preferably formed in the area as wide as possi-
ble so that the electromagnetic shielding effect is
enhanced.

The leaf spring 2 may or may not be used. In view
of strength reinforcement of the adapter, however, it is
preferred that the leaf spring 2 is used. The leaf spring
2 is not particularly limited in shape, material, structure,
etc. However, the use of the leaf spring for fixedly
assembling each members into a sandwiched structure
is advantageous for electrical connection between the
grounding electrode of the filter unit 3 and the front
frame 1 and/or the back frame 5, and for reinforcing the
strength and holding the whole structure of the electrical
adapter.

The number of the leaf springs 2 can be decided as
desired. The leaf spring 2 may preferably be used in
such a way to sandwich the filter unit 3. In case where
no leaf spring 2 is used, the grounding electrode of the
filter unit 3 may simply be electrically connected to the
front frame 1 and/or the back frame 5 by soldering, con-
ductive adhesive, or the like. Electrical connection
between the front frame 1 and the back frame 5 is pref-
erably secured by a fixing jig, for example, nut, bolt,
caulking.

The body 4 is not particularly limited in shape,
material, structure, etc. The use of the body 4 is not
always necessary but preferable for the purposes of
reinforcement of the contact elements 6 and attach-
ment/detachment of the electrical connector.

The method for fixedly assembling the front frame
1, the leaf spring 2, the filter unit 3, the body 4 and the
back frame 5 is not particularly limited. It is preferred,
however, that they are assembled into a sandwiched
structure as previously mentioned. They are preferably
assembled with the use of nuts 9 and bolts 10, and
more preferably with the use of eyelet. Particularly pref-
erably, the front frame 1 and the back frame 5 are
caulked each other.

According to the present invention, the electrical
adapter with a filter which exhibits high electromagnetic
shielding effect and excellent noise attenuation effect
can be provided. The electrical adapter of the present
invention is disposed between the conventional male
and female electrical connector for the purpose of
reducing or attenuating the noise in the conventional
electric device. Thus, the electronic device adapted with
the electrical adapter of the present invention exhibits
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high reliability.

Also, according to the present invention, the electri-
cal adapter with a filter can be disposed between the
male and female electrical connector of a novel elec-
tronic device, and it exhibits high electromagnetic
shielding effect, excellent noise attenuation effect and
high reliability. Further, the electrical adapter can be
manufactured at a lower cost.

The electrical adapter with a filter according to the
present invention can be applied to a wide range of
electronic devices. For example, the electrical adapter
can be applied to communication equipment, imaging
equipment, electronic devices for automobiles, periph-
eral equipment for computers, vending machines, ticket
venders, "Pachinko(Japanese pin ball machines),
amusement game machines, electronic amusement
machines.

Embodiments

Embodiments of the electrical adapter with a filter
according to the present invention will be described
hereinafter. It should be noted, however, that the
present invention is not limited to the following embodi-
ments.

(Embodiment 1)

First, in order to manufacture the filter unit 3, a fer-
rite layer is formed on an inner wall of a through-hole
formed in an alumina ceramics substrate by screen
printing a ferrite paste, followed by drying and calcining
the paste. Then, a signal electrode is formed by screen
printing an Ag-Pd conductive paste at a prescribed posi-
tion, followed by drying and calcining the paste. Further,
a dielectric layer is formed by screen printing a dielectric
paste predominantly composed of Pb(Mg4,3Nbos3)O 3
and PbTiO; at a prescribed position, followed by drying
and calcining the paste.

Then, a grounding electrode is formed by screen
printing an Ag-Pd conductive paste at a prescribed posi-
tion, followed by drying and calcining the paste. Further,
a protective layer is formed by screen printing a glass
paste at a prescribed position, followed by drying and
calcining the paste.

The signal electrode, dielectric layer and grounding
electrode thus formed form a condenser and are pro-
tected by the protective layer. The condenser and the
ferrite layer serve as the filter 8. In the manner as men-
tioned above, the filter unit 3 was manufactured.

Thereafter, the contact elements 6 in which the
male portion 6a and the female portion 6b form an inte-
gral body were inserted into the through-holes of the fil-
ter unit 3, and securely fixed to the signal electrode or
the grounding electrode by soldering 7.

Then, the front frame 1, the back frame 5 and the
leaf spring 2 were manufactured by pressing. On the
other hand, the body 4 was made from a resin.

Subsequently, the front frame 1, the leaf spring 2,
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the filter mechanism 3, the body 4 and the back frame 5
thus manufactured were superimposed in this order to
form a sandwiched structure, and fixed by the fixing
bolts 10 and nuts 9.

The electrical adapter with a filter thus manufac-
tured was disposed between electrical connectors. The
electrical adapter exhibited excellent productivity, high
shielding effect, excellent noise attenuation effect and
high reliability. Attenuation characteristics of the electri-
cal adapter with a filter thus manufactured was meas-
ured by a spectrum analyzer (manufactured by Hewlett
Packard Co., Ltd.; type: 4396A). The result is shown by
a broken line A in Fig. 3.

(Embodiment 2)

The electrical adapter with a filter was manufac-
tured by almost the same manner as in Embodiment 1
except that no ferrite layer was formed on the filter unit
3 of Embodiment 1.

The electrical adapter with a filter thus manufac-
tured was found to exhibit excellent effect as in Embod-
iment 1. Attenuation characteristics of the electrical
adapter with a filter thus manufactured was measured
by a spectrum analyzer (manufactured by Hewlett Pack-
ard Co., Ltd.; type: 4396A). The result is shown by a
solid line B in Fig. 3.

(Embodiment 3)

The electrical adapter with a filter was manufac-
tured by almost the same manner as in Embodiment 1
except that the body 4 of Embodiment 1 was not used.

The electrical adapter with a filter thus manufac-
tured exhibited excellent effect as in Embodiment 1 at a
lower cost.

Industrial Applicability

The electrical adapter with a filter according to the
present invention exhibits high productivity since it can
be manufactured merely by fixedly assembling a front
frame, a contact element, a filter unit and a back frame.
The electrical adapter with a filter also exhibits high
shielding effect, excellent noise attenuation effect and
high reliability at a lower cost.

Claims

1. An electrical adapter with a filter comprising a con-
tact element, a filter unit, a front frame and a back
frame,

said filter unit being made of a filter compris-
ing at least one member selected from the group
consisting of a condenser, a ferrite and a resistor,

said contact element being electrically con-
nected to said filter unit,

said contact element and said filter unit
being held between said front frame and said back
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frame, and

said front frame, said contact element, said
filter unit and said back frame being fixedly assem-
bled.

The electrical adapter with a filter according to
claim 1, wherein said front frame, said filter unit and
said back frame are fixedly assembled into a sand-
wiched structure with said filter unit sandwiched
between said front frame and said back frame.

The electrical adapter with a filter according to
claim 2, further comprising a body, a female portion
of said contact element being inserted into a hole
portion formed in said body, a leaf spring being dis-
posed between said front frame and said filter unit,
and said body being disposed between said back
frame and said filter unit.

The electrical adapter with a filter according to any
one of claims 1 to 3, wherein said filter unit com-
prises a filter formed by a printing method.

The electrical adapter with a filter according to
claim 4, wherein said filter of said filter unit com-
prises a condenser made of a dielectric substance
containing at least one member selected from the
group consisting of Pb(Mg4/3Nbs3)O 3, Pb(Znq;
Nb2/3)03, PbTiO3, and Bi203.

The electrical adapter with a filter according to any
one of claims 1 to 5, wherein a male portion and the
female portion of said contact element form an inte-
gral body.
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