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wardly. Furtheron-the biassing means are able for biassing the members of
magnetic substance to the Technical field
cord thereby holding the two members of magnetic substance closely together
and securing the electric The invention relates to an electric noise
absorb-   5   noise absorber to the cord. This noise absorber can er
according to the first part of claim 1 for absorbing  be easily attached to
and detached from the cord electric noise which is generated within an
electronic  whenever required. Furthermore, the absorber can device or
which enters from the outside into the de-  effectively absorb electric
noise and prevent the gen- vice through a cord.
eration and inflow of noise. 10 Background art
BRIEF DESCRIPTION OF DRAWINGS As a method for absorbing such noise, it is
well-  This invention is illustrated diagrammatically in known that
magnetic ferrite can be attached to a cord.  the following drawings
wherein: Thereby two pieces of half ring-shaped ferrite are at-  15  Fig. 1
is a perspective view illustrating a holding tached by adhesive tape around
the cord oraccording  case 1 of the first embodiment; to JP-A-6016404 by
grooves and protrusions formed    Fig. 2 is a plan view of the holding case
1 shown in the contact surfaces of the two pieces. However   in Fig. 1; the
pieces are apt to easily come off from the cord be-  Fig. 3 is a left side
view of the holding case 1 cause the protrusion may slip out from the
groove.  20  shown in Fig. 1; Furthermore the conductive ferrite may make a
short   Fig. 4 is a front view of the holding case 1 shown circuit or may
generate a contact electricity in the  in Fig. 1; electronic device.
Fig. 5 is a bottom view of the holding case 1 EP-A-01 89 240 shows two case
members of a        shown in Fig. 1; splice case containing a gel for
protecting a substrate  25  Fig. 6 is a rear view of the holding case 1
shown from the environment effects such as moisture. Prob-  in Fig. 1; lems
in connection with an electric noise absorber   Fig. 7 is a sectional view
taken along line VII-VII containig two members of magnetic substance can-
of Fig. 2; not be solved by this splice case.                   Fig. 8 is a
sectional view taken along line VIII-VIII 30      of Fig. 2; Disclosure of
the invention                          Fig. 9 is a sectional view taken
along line IX-IX of Fig.2; It Is therefore an object of the invention to
provide  Fig. 10 is a sectional view taken along line X-X of an electric
noise absorber which can be fixed surely  Fig. 2; to a cord thereby
preventing any short circuit or con-  35  Fig. 11 is a perspective view
illustrating a ferrite tact electricity with other conductive parts,
whereby  member 5; the members of magnetic substance can be easily
Fig. 12 is a perspective view when an electric and securely attached in the
case and detached from  noise absorber is attached to a cord 30; it.
Fig. 13 is a leftside view illustrating the absorber To solve these
problems the electric noise ab-  40  attached to the cord 30; and sorber
according to the invention includes two case  Fig. 14 is a perspective view
illustrating a case members for covering the cord when interlocked,
member 22 of the second embodiment. each case member containing said each
member of magnetic substance, wherein said each case member  BEST MODE FOR
CARRYING OUT OF THE has biassing means on a surface opposite to the open
45  INVENTION surface for biassing the member of magnetic sub- stance tothe
cord when the case members are closed   The first embodiment of this
invention will be de- and/or wherein each said member of magnetic sub-
scribed with reference to Figs. 1 through 13. stance has notches and each
said case member has     Fig. 1 shows a perspective view of a holding case
flexible projections for securing the member of mag-  50   1 of an electric
noise absorber. The holding case 1 is netic substance in the case member
byengaging with  composed of two case members 2 and 3 connected the
notches.                                      by means of two hinges 4. The
case members 2 and The members of magnetic substance have mere-   3 are
box-shaped with one open surface and formed ly to be inserted in the case
members and then the  so as to securely contain a ferrite member 5 shaped
flexible projections automatically secure the respec-  55  as shown in Fig.
II. Four biasing members 6 and 7 tive member of magnetic substance by
snapping In  project resiliently inward from the bottom of the case the
notches. To detach the member of magnetic sub-  members 2 and 3 for biasing
the ferrite member 5. stance the projections merely have to be bent out-
Wide fixing members 8 and 9 are provided at the cen- 2    
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surface (the surface shown in Figs. 4  the cord 30, noise flowing in the
cord 30 is absorbed and 6) of the case members 2 and 3 for securing an  by
the magnetic ferrite and generation of noise is pre- upper side of the
ferrite member 5. Two pairs of flex-  vented. The noise absorbing
efficiency of the case 1 ible supporting projections 10 and 11 are formed
ad-  is measured at various positions thereof along the jacent to the
fixing members 8 and 9. Within the case   5   cord by a noise measuring
device, and the position for member2, a pairof supporting projections 15
projects  the case where noise is absorbed most efficiently is inward from
a surface opposite to the projections 10.  found. It is preferable that the
most appropriate num- Within the case member 3, a pair of supporting pro-
ber of the cases to be used are experimentally deter- jections 16 projects
inward from a surface opposite to  mined by measuring the noise absorbing
efficiency. the projections 11. The projections 10, 11, 15 and 16  10  The
ferrite members 5 absorb noise that is generated project inward from the
front surface so as to support  outside or enters the electronic device
through the side notches 5a of the ferrite member 5. Moreover,  cord. long
engaging tabs 12 are provided adjacent to the   To detach the case from the
cord or to change its projections 10 of the case member 2. Engaging pro-
position thereon, the engaging tabs 12 of the case jections 13 and
protrusions 14 are provided adjacent  15  member2 are pulled outwardly
sothatthe tabs 12de- to the projections 11 of the case member 3. The pro-
tach easily from the engaging projections 13 and the jections 13 are
engaged with the tabs 12 when the  case 1 can be opened. It is possible to
secure the holding case 1 is closed. Substantially semi-holes 17  holding
case 1 to a circuit board with a double-sided having teeth 17a are formed
on both side walls of the  adhesive tape. case member 2 for inserting a
cord. Likewise, semi-  20  As shown by a double-dash interrupted line in
holes 18 having teeth 18a are formed on both side  Fig. 6, a mounting leg
31 having an engaging hook walls of the case member 3.
may be attached to the bottom of the case member 2 A shown in Fig. 11, a
hemi-cylindrical groove 5b  or 3 so as to secure the holding case to the
circuit is formed longitudinally along the upper part of the  board.
ferrite member 5 for receiving the cord. The notches  25  Regarding the
magnetic substance, either hard 5a are formed on both sides of the ferrite
member 5.  or soft ferrite can be used. Further, a plastic magnet The
holding case I Is integrally formed of a syn-  or rubber magnet which Is
made by mixing magnetic thetic resin, and each member, projection and tab
powder of ferrite with plastic or rubber can also be have appropriate
resilience.                      used. Two ferrite members 5 are contained
in the case  30  The second embodiment of this invention is members 2 and 3
of the holding case 1. In the case  shown in Fig. 14. In this embodiment,
an engaging tab member 2, the upper side of the ferrite member 5 is  112
and a projection 113 are formed on each of the secured bythefixing member
8.Two pairsof support-  sides of a single case member 22. Another
projection ing projections 10and 15engage with the notches5a,  113 is also
provided opposite tothe engaging tab 112. therefore the ferrite member 5 is
securely held in the   35  In order to secure the cord 30, two same case
mem- member 2. Likewise, in the case member 3, the upper  bers 22 are
prepared, and one ferrite member 5 is side of the ferrite member 5 is
secured by the fixing  contained in each case member. Then the cord 30 is
member 9, and two pairs of the projections 11 and 16  held between a pair
of case members 22 and the en- engage with the notches 5a. Thus the ferrite
member  gaging tab 112 is engaged with the projection 113. 5 is securely
held within the case member 3.  40     Obviously many modifications and
variations of In the state that the ferrite members 5 are con-  the present
invention are possible in the light of the tained in the case members 2 and
3, a cord 30 is in-  above teachings. It is therefore to be understood that
serted between the case members 2 and 3, and the  within the scope of the
appended claims in the inven- case member 3 covers the case member2 so
thatthe  tion may be practiced otherwise than as specifically case I Is
attached to the cord 30 of an electronic de-  45  described. vice. The
engaging projections 13 of the case mem- ber 3 are engaged with the
engaging tabs 12 of the case member 2, therefore the case 1 is securely
fas-  Claims tened. When the case 1 is closed, the biasing mem- bers 6 and
7 projecting from the bottom of the case  50  1. 1. An electric noise
absorber for surrounding a members 2 and 3 support the ferrite members 5 so
cord (30) of an electronic device comprising two as tojoin them together,
thereby, the ferrite members  members of magnetic substance (5), being
mutu- 5 are securely held. Asshown in Fig. 13, the teeth 17a  ally opposed
in register and in contact when the and 18a, around the semi-holes 17 and
18 formed on   absorber is in use, each having a hemi-cylindrical both side
walls of the case members 2 and 3, are  55  groove for receiving the cord
(30), characterized clamped against the cord 30.                         by
two case members (2, 3; 22) for covering the By applying an appropriate
number of the holding  cord (30) when interlocked, each case member cases 1
containing the magnetic ferrite members 5 to  (2, 3; 22) containing said
each member of mag- 3   
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surface (the surface shown in Figs. 4  the cord 30, noise flowing in the
cord 30 is absorbed and 6) of the case members 2 and 3 for securing an  by
the magnetic ferrite and generation of noise is pre- upper side of the
ferrite member 5. Two pairs of flex-  vented. The noise absorbing
efficiency of the case 1 ible supporting projections 10 and 11 are formed
ad-  is measured at various positions thereof along the jacent to the
fixing members 8 and 9. Within the case   5   cord by a noise measuring
device, and the position for member2, a pairof supporting projections 15
projects  the case where noise is absorbed most efficiently is inward from
a surface opposite to the projections 10.  found. It is preferable that the
most appropriate num- Within the case member 3, a pair of supporting pro-
ber of the cases to be used are experimentally deter- jections 16  projects
inward from a surface opposite to  mined by measuring the noise absorbing
efficiency. the projections 11. The projections 10, 11, 15 and 16  10  The
ferrite members 5 absorb noise that is generated project inward from the
front surface so as to support  outside or enters the electronic device
through the side notches 5a of the ferrite member 5. Moreover,  cord. long
engaging tabs 12 are provided adjacent to the    To detach the case from
the cord or to change its projections 10 of the case member 2. Engaging
pro-  position thereon, the engaging tabs 12 of the case jections 13 and
protrusions 14 are provided adjacent  15  member2 are pulled outwardly so
thatthe tabs 12 de- to the projections 11 of the case member 3. The pro-
tach easily from the engaging projections 13 and the jections 13 are
engaged with the tabs 12 when the  case 1 can be opened. It is possible to
secure the holding case 1 is closed. Substantially semi-holes 17  holding
case 1 to a circuit board with a double-sided having teeth 17a are formed
on both side walls of the  adhesive tape. case member 2 for inserting a
cord. Likewise, semi-  20  As shown by a double-dash interrupted line in
holes 18 having teeth 18a are formed on both side  Fig. 6, a mounting leg
31 having an engaging hook walls of the case member 3.
may be attached to the bottom of the case member 2 A shown in Fig. 11, a
hemi-cylindrical groove 5b  or 3 so as to secure the holding case to the
circuit is formed longitudinally along the upper part of the  board.
ferrite member 5 for receiving the cord. The notches  25  Regarding the
magnetic substance, either hard 5a are formed on both sides of the ferrite
member 5.  or soft ferrite can be used. Further, a plastic magnet The
holding case 1 is integrally formed of a syn-  or rubber magnet which is
made by mixing magnetic thetic resin, and each member, projection and tab
powder of ferrite with plastic or rubber can also be have appropriate
resilience.                      used. Two ferrite members 5 are contained
In the case  30  The second embodiment of this invention is members 2 and 3
of the holding case 1. In the case  shown in Fig. 14. In this embodiment,
an engaging tab member 2, the upper side of the ferrite member 5 is  112
and a projection 113 are formed on each of the secured by the fixing member
8. Two pairs of support-  sides of a single case member 22. Another
projection Ing projections 10 and 15 engage with the notches 5a,  113 is
also provided opposite to the engaging tab 112. therefore the ferrite
member 5 is securely held in the   35  In order to secure the cord 30, two
same case mem- member 2. Likewise, in the case member 3, the upper  bers 22
are prepared, and one ferrite member 5 is side of the ferrite member 5 is
secured by the fixing  contained in each case member. Then the cord 30 is
member 9, and two pairs of the projections 11 and 16  held between a pair
of case members 22 and the en- engage with the notches 5a. Thus the ferrite
member  gaging tab 112 Is engaged with the projection 113. 5 is securely
held within the case member 3.  40      Obviously many modifications and
variations of In the state that the ferrite members 5 are con-  the present
invention are possible In the light of the tained in the case members 2 and
3, a cord 30 is in-  above teachings. It is therefore to be understood that
serted between the case members 2 and 3, and the  within the scope of the
appended claims in the inven- case member 3 covers the case member2 so
thatthe  tion may be practiced otherwise than as specifically case 1 is
attached to the cord 30 of an electronic de-  45  described. vice. The
engaging projections 13 of the case mem- ber 3 are engaged with the
engaging tabs 12 of the case member 2, therefore the case I Is securely
fas-  Claims tened. When the case 1 is closed, the biasing mem- bers 6 and
7 projecting from the bottom of the case  50  1. 1. An electric noise
absorber for surrounding a members 2 and 3 support the ferrite members 5 so
cord (30) of an electronic device comprising two as tojoin them together,
thereby, the ferrite members  members of magnetic substance (5), being
mutu- 5 aresecurely held.-As shown in Fig. 13, the teeth 17a  ally opposed
in register and in contact when the and 18a, around the semi-holes 17 and
18 formed on    absorber is in use, each having a hemi-cylindrical both
side walls of the case members 2 and 3, are  55  groove for receiving the
cord (30), characterized clamped against the cord 30.
by two case members (2, 3; 22) for covering the By applying an appropriate
number of the holding  cord (30) when interlocked, each case member cases 1
containing the magnetic ferrite members 5 to  (2, 3; 22) containing said
each member of mag- 3  



5                  EP 0 452 992 B1                 6 netic substance (5),
wherein said each case    Patentansprliche member (2,3;22) has biasing
means (6,7) on a surface opposite to the open surface for biasing  1.
Elektrischer, um eine Leitung (30) eines elektri- the member of magnetic
substance (5) to the       schen Gerits legbarer Rauschabsorber, derzwei
cord (30) when the case members (2, 3; 22) are   5  Elemente (5) aus einer
magnetischen Substanz closed and/or wherein each said member of mag-
enthalt, die beim Gebrauch des Absorbers genau netic substance (5) has
notches (5a) and each     zusammenpassend einander gegenflberliegen said
case member (2, 3; 22) has flexible projec-  und miteinander in Kontakt
stehen, wobel jedes tions (10, 11, 15, 16) for securing the member of  eine
halbzylindrische Nut zur Aufnahme der Lel- magneticsubstance(5) in the case
member (2,3;  10  tung (30) aufweist, gekennzeichnet durch zwei 22) by
engaging with the notches (5a).            Gehauseelemente (2,3; 22) zur
Umhfllung der Leitung (30) imverriegelten Zustand, wobeijedes 2. The
electric noise absorber according to claim 1,  Gehiuseelement (2,3; 22)
jeweils eines der Ele- wherein one of the case members (3) has a hook
mente (5) aus einer magnetischen Substanz ent- (31) projecting outside of
the case member (3) on   f5  hilt, wobei jedes Gehauseelement (2,3; 22)
Vor- the surface opposite to the open surface for se-  spannmittel (6,7) an
einer der offenen Selte ge- curing the case to a circuit board.
geniberliegenden Seite zum Vorspannen der Elemente (5) aus einer
magnetischen Substanz 3. The electric noise absorber according to claim 1
an der Leitung (30) aufwelst, wenn die Gehiuse- or 2, wherein each case
member (2,3; 22) being  20  elements (2,3; 22) geschlossen sind, undloder
box-shaped with one open surface, wherein a       wobel jedes Element(5)
aus elner magnetischen semi-hole (17,18) is formed on each of narrow
Substanz Ausnehmungen (5a) und jedes Gehau- edges of the open surface for
passing the cord    seelement (2,3; 22) flexible  Vorsprunge (30).
(10,11,15,16) zum Festhalten des Elements (5) 25      aus einer
magnetischen Substanz im Gehause- 4. The electric noise absorber according
to claim 3,  element (2,3; 22) durch Eingriff in die Ausneh- wherein teeth
(1 7a, 18a) are formed on an edge   mungen (5a) aufweist. of each of the
semi-holes(17,18) forsecuring the cord (30) when the case members (2, 3;22)
are  2. Elektrischer Rauschabsorber nach Anspruch 1, dosed.
30      bei dem eines der Gehauseelemente (3) elnen au~erhalb des
Gehauseelements (3) an der der 5. The electric noise absorber according to
claim 3  offenen Selbt gegenriberliegenden Seite vor- or 4, wherein the two
case members (2, 3) form    springenden Haken (31) aufwelst, um das Ge-
halves of one body and are connected by a hinge   hiuse an elner
Leiterplatte zu fixieren. (4) and each said case member (2,3) has means  35
(12,13) for engaging with the othersuch that the  3. Elekischer
Rauschabsorber nach Anspruch I case members (2, 3) clamp around the cord
(30).    oder 2, be! dem jedes Gehauseelement (2,3; 22) kastenformig mit
einer offenen Seite ausgebildet 6. The electric noise absorber according to
daim 5,  ist, wobei ein Halbloch (17,18) an jeder der wherein the hinge (4)
18 formed along a longitu-  40  schmalen Kanten der offenen Seit zum Durch-
dinal edge of the open surface and the engaging  frhren der Leitung (30)
eingeformt ist. means (12, 13) are formed on another longitudi- nal edge of
the open surface.                 4. Elektrischer Rauschabsorber nach
Anspruch 3, bei dem Zahe (17a,18a) an jeder Kante eines 7. The electric
noise absorber according to claim 3   45  Halbloches (17,18) zum Festhalten
der Leitung or 4, wherein the two case members (22) are       (30) bel
geschlossenen Gehauseelementen (2,3; formed separately and same to each
other and      22) eingeformt sind. said each case member (22) has means
(112, 113) for engaging with each other such that the  5. Elektrlscher
Rauschabsorber nach Anspruch 3 case members (22) clamp around the cord
(30).  so  oder 4, bei dem die beiden Gehauseelemente (2,3) Halften eines
Korpers bilden und (iber ein 8. The electric noise absorber according to
claim 7,  Gelenk (4) verbunden sind und bei dem jedes Ge- wherein the
engaging means (112, 113) are         hauseelement (2,3) Mittel (12,13) zum
gegensei- formed along a longitudinal edge ofthe open sur-  tigen
Verriegein aufwelst, so dal die Gehause- face.
55      elements (2,3) um die Leitung (30) herum fest- kiemrnmen. 6.
Elektrischer Rauschabsorber nach Anspruch 5, 4  
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(4) entlang aner LAngskante    laquelle un semi-orifice (17, 18) est form6
sur der offenen Selte angeformt Ist und bei dem die    chacun des bords
6troits de la surface ouverte en Mittel zum Verriogeln (12,13) an einer
anderen     vue du passage du cordon (30). Langskante der offenen Seibt
angeformt sind. 5   4. Absorbeur de bruit 61ectrique selon la revendica-
J.)    7. Elektirischer Rauschabsorber nach Anspruch 3      tion 3,
caracterise en ce que les dents (1 7a, 18a) oder 4, beo dem die beoden
Gehlusedlemente         sont formees sur un bord de chacun des semi- (22)
separat und Identisch zueinander ausgebil-    orifices (17, 18) pour fixer
le cordon (30) lorsque detsind und be! dem jedes Gehiuseelement (22)
les organes formant botlers (2, 3; 22) sont for- Mittel (112,113) zum
gegenseitigen Verriegeln  lO  m6s. aufweist, so dal die Gehluseelemente
(22) um die Leitung (30) herum festidemmen.             5. Absorbeur de
bruit electrique selon Ia revendica- tion 3 ou la revendication 4,
caracteirsis n ce quo 8. Elektrischer Rauschabsorber nach Anspruch 7,
les deux organes formant bottlers (2, 3) consti- bei dem die Mittel
zurVerriegelung (112,113) ent-  15  tuent les moiti6s d'unsoul corps
eteontrelies par lang einer Laingskante der offenen Selbt ange-     une
articulation A charniere (4) et en cs quo cha- formt sind.
quo dit organeformant boltier(2,3) comport. des moyens (12,13) pourse
mettre en prise avecl'au- tre de tells sort. quo les organes formant
boitters Rovendlcatlons                                20      (2, 3) se
resserrent autour du cordon (30). 1. Absorbeurde brultelectrique prevu
pourentourer  6. Absorbeurde bruit 6lectrique salon la revendica- un cordon
(30) d'un dispositif electronique,       tion 5, caract6ris6 en co quo
l'articulation A char- comprenant deux organes de substance magne-
niere (4) est form6e ls long d'un bord longitudinal tique (5), etant
mutuellement oppos6s , contigus   25  de la surface ouverte et les moyens
de miss en ot en contact lorsque l'absorbeurfonctionne, pre-  prise (12,
13) sont form6s sur un autre bord lon- sentant chacun une gorge
h6mi-cylindrique pour     gitudinal de la surface ouverte. recevoir Is
cordon (30), caracterise par deux or- ganes formant bottiers (2, 3; 22)
prevus pour re-  7. Absorbeur de bruit 6iectrique selon la revendica-
couvrir le cordon (30) lorsqu'ils sont mutuelle-  30  tion 3 ou la
revendication 4, caracteris6 on ce quo ment verrouillis, chaque organs
formant bolder     les deux organes formant botlers (22) sont for- (2, 3;
22) contonant chaque dit organ. de subs-    m6s s6par6ment et identiques,
et en ce quo cha- tance magnetique (5), solon lesquels chaque dit    quo
dit organ. formant bolfier (22) comports des organs fermant botier (2,3;
22) comports des       moyens (112, 113) pour so mettre on prise avec
moyens de decalage (6,7) sur une surface oppo-  35  I'autre de tell. sorts
quo les organes formant bet see A la surface ouverte pour decaler l'organe
de  tiers (22) se resserrent autour du cordon (30). substance magnitique
(5) vers le cordon (30) lorsque lee organes formant bottilers (2, 3; 22)
8. Absorbeur de bruit 61ectrique solon la revendica- sontfermis etlou solon
lesquels chaque ditorga-    tion 7, caracteirls en co quo les moyens de
mise K)      no de substance magnitique (5) comport. des  4o     en prlse
(112,113) sontform6s Is long d'un bord rainures (5a) et chaque dit organ.
formant bottier  longitudinal de la surface ouverte. (2,3; 22) comport. des
projections flexibles (10, 11, 15, 16) pour fixer lbrgans de substance ma-
gn6tique (5) dane 'organ. formant botlder (2, 3; 22) par miss en prise avec
les encoches (Sa).    45 2. Absorbeur de bruit electrique solon la
revendica- tion 1, caractrisei en ce qu'un des organes for- mant bottlers
(3) comports un crochet (31) se pro- jetant A l'exterieur de l'organe
formant botler (3)  5o sur la surface opposee A la surface ouverte pour
fixer Is boltior A une plaquette de circuits impr- mes. 3. Absorbour de
bruit electrique solon la revendica-  55 tion 1 ou la revendication 2,
caractrise en ce quo chaque organ. formant bottler (2, 3; 22) a la for- me
d'une bolte avec une surface ouverte, dans 5    


