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(57) ABSTRACT 
A tube for externally covering or bundling electric cables is 
provided for suppressing radiation of undesired electromag 
netic Waves. The tube is made of a material in Which soft 
magnetic poWder is mixed With and dispersed into an 
organic binding agent. For protecting the cable from the 
undesired electromagnetic Waves from the exterior, it is 
preferable to provide a conductor layer at an outer side of a 
composite magnetic layer. For facilitating mounting onto the 
cable, the tube is provided With a slit in a longitudinal 
direction. Alternatively, the cable may have a spiral struc 
ture. As an organic binding agent, it is preferable to use an 
elastomer Which is excellent in extensible property. Further, 
it is preferable that the soft magnetic poWder is poWder 
being essentially ?at. 
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COMPOSITE MAGNETIC TUBE AND METHOD 
OF PRODUCING THE SAME, AND 

ELECTROMAGNETIC INTERFERENCE 
SUPPRESSING TUBE 

TECHNICAL FIELD 

[0001] The present invention relates to a tube for sup 
pressing radiation of undesired electromagnetic Waves from 
an electric cable connected to a digital electronic device or 
the like. 

BACKGROUND ART 

[0002] As is Well knoWn, a digital electronic device com 
prises a number of electronic components, such as a random 
access memory (RAM), a read-only memory (ROM), a 
microprocessor, and others. Each of these electronic com 
ponents comprises a number of logic elements, and these 
electronic components are mounted on a printed circuit 
board having signal lines (Wired conductors) Wired around 
thereon. In recent digital electronic devices, the operation 
speed of the logic elements can be increased and further the 
reduction in Weight, thickness, length and siZe of the device 
has been rapidly advanced. FolloWing this, the mounting 
density of the electronic components onto the printed circuit 
board has also been rapidly enhanced. 

[0003] HoWever, since a signal flowing in the logic ele 
ment goes With abrupt changes in voltage and current, the 
electronic component is a generation source of high fre 
quency noise. The high frequency noise causes interactions 
cooperatively With crosstalk noise or noise due to impedance 
mismatch so as to induce malfunctions relative to other 
electronic components in the printed circuit board and to 
adversely affect other systems. Further, folloWing the high 
density mounting of the electronic components onto the 
printed circuit board and the reduction in siZe of the elec 
tronic components, the electrostatic coupling betWeen the 
electronic components is increased so that the electromag 
netic interference is liable to occur in the digital electronic 
device. 

[0004] The digital electronic device to be such a noise 
generation source is connected to other digital electronic 
devices and a poWer supply socket via cables. 

[0005] Accordingly, it is possible that undesired electro 
magnetic Waves are radiated from the cables. Since the 
undesired electromagnetic Waves adversely affect the other 
electronic devices, it is necessary to suppress it. HoWever, 
conventionally, no measures have been taken relative to the 
undesired electromagnetic Waves radiated from the cables. 

[0006] Therefore, an object of the present invention is to 
provide a composite magnetic tube and its producing 
method, and an electromagnetic interference suppressing 
tube Which can be used for suppressing radiation of undes 
ired electromagnetic Waves from a cable connected to a 
digital electronic device or the like. 

[0007] When a plurality of vinyl coated Wires (cables) are 
Wired, it is general to bundle them using a bundling band or 
spiral tube of synthetic resin. In this case, poWer lines and 
signal lines are often miXed. In case of the miXed Wiring, 
electric signals are degraded due to increase and induction of 
crosstalk and, folloWing this, it is possible that a circuit 
malfunctions. 
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[0008] Another object of the present invention is to pro 
vide a composite magnetic tube and its producing method, 
and an electromagnetic interference suppressing tube Which 
can suppress mutual interferences even When a plurality of 
vinyl coated Wires (cables) are bundled. 

[0009] A further object of the present invention is to 
provide a bundling tube Which can not only bundle a 
plurality of cables, but also suppress undesired radiant noise 
generated from the cables. 

DISCLOSURE OF THE INVENTION 

[0010] According to the present invention, as recited in 
claim 1, there is obtained a tube made of a composite 
magnetic material composed of an organic binding agent 
and soft magnetic poWder miXed With and dispersed in the 
organic binding agent. 

[0011] According to the present invention, as recited in 
claim 2, there is obtained a tube having a tWo-layered 
structure comprising an inner-side composite magnetic layer 
made of a composite magnetic material composed of an 
organic binding agent and soft magnetic poWder miXed With 
and dispersed in the organic binding agent, and a conductor 
layer provided on an outer surface of the composite mag 
netic layer. 

[0012] Modi?cations of these tubes or preferred examples 
of organic binding materials or soft magnetic materials to be 
used are recited in claims 3 to 10. 

[0013] As recited in claim 13 or 14, the tube is suitable to 
be used as a cover tube for suppressing an undesired 
electromagnetic interference or as a bundling tube With 
respect to electric cables. For convenience of mounting onto 
the cable, it is preferable as recited in claim 11 or 12 that the 
tube is formed With a slit in a longitudinal direction or 
formed into a spiral structure. 

[0014] According to the present invention, as recited in 
claim 15, there is obtained a method of producing a tube 
made of a composite magnetic body, characteriZed in that a 
melt of a composite magnetic material composed of soft 
magnetic poWder miXed With and dispersed in an organic 
binding agent is eXtruded through a die so as to form an 
annular tube. 

[0015] Further, as recited in claim 16, a tube With a slit can 
be obtained by forming the slit in the foregoing annular tube 
along a longitudinal direction thereof. 

[0016] Further, as recited in claim 17, a tube of a spiral 
structure can be obtained by forming a spiral slit in the 
foregoing annular tube along a longitudinal direction 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a perspective vieW shoWing a tube 
according to a ?rst embodiment of the present invention. 

[0018] FIG. 2 is a perspective vieW shoWing a tube 
according to a second embodiment of the present invention. 

[0019] FIG. 3 is a sectional vieW shoWing a tube accord 
ing to a third embodiment of the present invention. 

[0020] FIG. 4 is a sectional vieW shoWing a tube accord 
ing to a fourth embodiment of the present invention. 
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[0021] FIG. 5 is a perspective vieW showing a tube 
according to a ?fth embodiment of the present invention. 

[0022] FIG. 6 is a sectional vieW shoWing a tube accord 
ing to a sixth embodiment of the present invention. 

[0023] FIG. 7 is a perspective vieW shoWing a case 
Wherein, upon bundling a plurality of vinyl coated Wires by 
a bundling band, tubes according to the present invention are 
applied to the respective Wires. 

[0024] FIG. 8 is a perspective vieW shoWing a state 
Wherein a plurality of cables are bundled by a tube of the 
present invention. 

[0025] FIG. 9 is a graph shoWing frequency characteristic 
(,u-f characteristic) curves of permeability of an example of 
a composite magnetic body used in the present invention. 

[0026] FIG. 10 is a graph shoWing a relationship of 
transmittance attenuation level and coupling level measured 
by a measuring apparatus shoWn in FIGS. 11 and 12, With 
respect to the surface resistance of a composite magnetic 
body used in the present invention. 

[0027] FIG. 11 shoWs an evaluating system in case of 
measuring transmittance attenuation levels to be used for 
evaluating an electromagnetic Wave suppressing effect of the 
present invention. 

[0028] FIG. 12 shoWs an evaluating system in case of 
measuring coupling levels. 

[0029] FIG. 13 shoWs transmittance attenuation levels of 
a plate (sample 1) made of a composite magnetic body used 
in the present invention, a stacked plate (sample 2) of a 
composite magnetic body and a conductor layer, and syn 
thetic resin With a copper foil (comparative sample). 

[0030] FIG. 14 shoWs coupling levels of the same respec 
tive samples. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0031] Next, various embodiments of the present inven 
tion Will be described in detail With reference to the draW 
ings. 

[0032] Referring to FIG. 1, 21 shown tube 10 is a com 
posite magnetic tube made of a composite magnetic material 
in Which soft magnetic poWder 12 is mixed/dispersed in an 
organic binding agent 14. 

[0033] As the organic binding agent 14, it is preferable to 
use an elastomer Which is excellent in extensible property. 
Further, it is preferable that the soft magnetic poWder 12 is 
essentially ?at poWder. 

[0034] As the organic binding agent 14, thermoplastic 
resin, such as polyester resin, polyvinyl chloride resin, 
polyvinyl butyral resin, polyurethane resin, cellulose resin, 
nitrile-butadiene rubber or stylene-butadiene rubber, or a 
polymer thereof can be cited. 

[0035] As the soft magnetic poWder 12, an Fe—Al—Si 
alloy (this is called Sendust (trademark)) or an Fe—Ni alloy 
(Permalloy) having a large high frequency permeability can 
be cited as a typical material thereof. The soft magnetic 
poWder 12 is used by oxidiZing the ?nely poWdered surfaces 
thereof. It is preferable that an aspect ratio of the soft 
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magnetic poWder 12 is suf?ciently large (for example, 
approximately not less than 5:1). 

[0036] Such a composite magnetic tube 10 can be formed 
by the extrusion molding method. Speci?cally, using an 
extruder (not shoWn), the foregoing composite magnetic 
material is melted and extruded from a die (not shoWn) so as 
to form the composite magnetic tube 10. 

[0037] The composite magnetic tube 10 is used in such a 
manner as to coat an electric cable (not shoWn) radiating 
undesired electromagnetic Waves. By this, the undesired 
electromagnetic Waves radiated from the cable can be 
absorbed by the soft magnetic poWder 12 so as to suppress 
the radiation of the undesired electromagnetic Waves from 
the cable. Further, by rendering essentially ?at the shape of 
the soft magnetic poWder 12, the undesired electromagnetic 
Waves radiated from the cable can be absorbed and sup 
pressed more efficiently. This is because if the shape of the 
soft magnetic poWder 12 is essentially ?at, a shape anisot 
ropy appears so that a complex permeability based on a 
magnetic resonance is increased at a high frequency region. 

[0038] Referring to FIG. 2, 21 shown tube 10A has the 
same structure as the composite magnetic tube 10 shoWn in 
FIG. 1 except that a slit 16 is formed along a longitudinal 
direction thereof. 

[0039] The composite magnetic tube 10A of the foregoing 
structure achieves an electromagnetic Wave absorption 
effect similar to that of the composite magnetic tube 10 
shoWn in FIG. 1. Accordingly, it can be used as a coating 
tube relative to the cable for suppressing the radiation of the 
undesired electromagnetic Waves. Further, since the com 
posite magnetic tube 10A is formed With the slit 16, it can 
be easily mounted on the cable. 

[0040] Referring to FIG. 3, 21 shown tube 20 comprises a 
composite magnetic tube 10 and a conductor tube 30, as a 
shield layer, provided on an outer Wall of the composite 
magnetic tube 10. Since a structure of the composite mag 
netic tube 10 is the same as that shoWn in FIG. 1, expla 
nation thereof is omitted. 

[0041] The conductor tube 30 may be formed of a net 
composed of ?ne conductive Wires, or formed by metal 
plating. 

[0042] The tube 20 of the foregoing structure achieves not 
only an electromagnetic Wave absorption effect similar to 
that of the composite magnetic tube 10 shoWn in FIG. 1, but 
also an electromagnetic Wave shielding effect based on the 
conductor tube 30. Further, by grounding the shield tube 30, 
the electromagnetic Waves can be shielded more ef?ciently. 
That is, it can be used as a coating tube relative to the cable 
for suppressing the electromagnetic interference. 

[0043] Referring to FIG. 4, 21 shown tube 20A has the 
same structure as the tube 20 shoWn in FIG. 3 except that 
a slit 16 is formed along a longitudinal direction thereof. The 
tube 20A comprises the composite magnetic tube 10A With 
the slit shoWn in FIG. 2 and a conductor tube 30AWith a slit. 

[0044] The tube 20A of the foregoing structure achieves 
an electromagnetic Wave absorption effect and an electro 
magnetic Wave shielding effect similar to those of the tube 
20 shoWn in FIG. 3. Accordingly, like the tube 20 of FIG. 
3, it can be used as a coating tube for the cable for 
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suppressing the electromagnetic interference. Further, since 
the tube 20A is formed With the slit 16, it can be easily 
mounted on the cable. 

[0045] Referring to FIG. 5, 21 shown tube 10B is a tube 
having a spiral structure and made of the foregoing com 
posite magnetic material. 

[0046] The tube 10B of such a spiral structure is produced 
by producing the composite magnetic tube 10 of FIG. 1 by 
the extrusion molding method and then providing a spiral 
slit in the annular tube to form the spiral structure. 

[0047] The spiral structure tube 10B made of the compos 
ite magnetic body achieves an electromagnetic Wave absorp 
tion effect similar to that of the composite magnetic tube 10 
shoWn in FIG. 1. Accordingly, it can be used as a cover tube 
for the cable for suppressing the radiation of the undesired 
electromagnetic Waves. Further, since the tube 10B has the 
spiral structure, it can be easily mounted on the cable. 

[0048] Referring to FIG. 6, 21 shown tube 20B is a 
modi?cation of the spiral structure tube 10B shoWn in FIG. 
5, and has a tWo-layered structure comprising a composite 
magnetic layer 10 and a conductor layer 30 stacked on an 
outer Wall of the composite magnetic layer 10. An external 
appearance is similar to FIG. 1 and it has a spiral structure. 
The composite magnetic layer 10 has the same structure as 
the tube 10B shoWn in FIG. 5. The conductor layer 30 is 
formed by, for example, metal plating. Naturally, it may be 
formed of a net composed of ?ne conductive Wires. 

[0049] The tube 20B having the tWo-layered spiral struc 
ture achieves not only an electromagnetic Wave absorption 
effect similar to that of the spiral tube 10 shoWn in FIG. 1, 
but also an electromagnetic Wave shielding effect based on 
the conductor layer 30. Accordingly, the tube 20B of the 
tWo-layered spiral structure can be used as a cover tube for 
the cable for suppressing the radiation of the undesired 
electromagnetic Waves therefrom and shielding the electro 
magnetic Waves invading from the exterior. 

[0050] Referring to FIG. 7, an example is shoWn Wherein 
tubes 40 according to the present invention are used as cover 
tubes for cables 51-55, respectively. The shoWn cover tube 
40 may be any of the tubes shoWn in FIGS. 1-6. 

[0051] In the shoWn applied example, tWo vinyl coated 
cables 51 and 52 as poWer lines and three vinyl coated cables 
53-55 as signal lines extend from a connector 70 and 
bundled by a bundling band 60 on the midWay. As described 
before, if the poWer lines and the signal lines are in the 
mixed Wiring, it is possible that the electromagnetic inter 
ferences are mutually generated to cause a malfunction of 
the circuit. By mounting the tubes 40 on the vinyl coated 
cables 51-55, respectively, the mutual interferences among 
the vinyl coated cables 51-55 can be suppressed. When the 
tubes of FIG. 3, 4 or 6 each having the outer conductor layer 
30 are used, invasion of the electromagnetic noise into the 
cables from the exterior can also be suppressed. 

[0052] FIG. 8 shoWs an example Wherein the tube of FIG. 
5 or 6 is used as a bundling tube 70 for a plurality of vinyl 
coated cables 50. In this case, since undesired radiation from 
the cables 50 is absorbed by the composite magnetic layer of 
the bundling tube 70, the undesired radiation to the exterior 
can be suppressed. If the tube of FIG. 6 is used, since high 
frequency noise from the exterior is shielded by the con 
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ductor layer, invasion of the external noise into the cables 50 
can be prevented. On the other hand, as shoWn in FIG. 7, the 
tubes 40 of the present invention may be applied to each of 
the cables 50. In this case, it is needless to say that the 
mutual interferences among the cables 50 can be suppressed. 

[0053] Although the tube from FIG. 1 to FIG. 4 may be 
used as the bundling tube 70, the tube With the slit shoWn in 
FIG. 2 or 4 may be convenient since the cables can be 
inserted more easily. HoWever, the cables are liable to come 
off via the slit so that, in this case, it is better to tie up the 
circumference thereof by the bundling band of FIG. 5. 

[0054] For verifying the electromagnetic radiation sup 
pressing and shielding effects of the tube of the present 
invention, the folloWing test Was carried out. Soft magnetic 
poWder and an organic binding agent used in the test are 
shoWn in Table 1 beloW. 

TABLE 1 

Soft magnetic powder 
Composition: Fe-Al-Si alloy 
Average particle diameter: 45 [um 
Aspect ratio: >5 
Annealing: Ar atmosphere 
660° C., 2 hours 
Organic binding agent 
ABS resin 

80 Weight parts 

20 Weight parts 

[0055] It Was con?rmed that the soft magnetic poWder Was 
vapor-phase oxidiZed in an atmosphere of nitrogen-oxygen 
mixed gas at a 20% oxygen partial pressure and that oxide 
?lms Were formed on the surfaces thereof. The soft magnetic 
poWder and the organic binding agent Were heated, mixed 
and processed to obtain a formed body (composite magnetic 
body). The surface resistance of the composite magnetic 
body Was measured and found to be 1><106 Q. 

[0056] FIG. 9 shoWs measurement results of a permeabil 
ity-frequency (u-f) characteristic of the composite magnetic 
body. In FIG. 9, an axis of abscissa represents frequency 
(MHZ) and an axis of ordinate represents permeability. As is 
Well knoWn, a permeability p is a combination of a real part 
permeability p‘ being a real part component and an imagi 
nary part permeability p“ being an imaginary part compo 
nent. The ratio (If/p‘) betWeen the real part permeability p‘ 
and the imaginary part permeability p“ represents a loss 
coef?cient tano. The imaginary part permeability p“ repre 
sents a magnetic loss term necessary for absorbing the 
electromagnetic Waves. Thus, as this value increases, the 
electromagnetic Waves can be more absorbed. In FIG. 9, 
dotted lines represent frequency characteristics of the real 
part permeability p‘ and the imaginary part permeability p“ 
in the composite magnetic body before annealing, While 
solid lines represent frequency characteristics of the real part 
permeability p‘ and the imaginary part permeability p“ in the 
composite magnetic body after annealing. 

[0057] As evident from the dotted lines in FIG. 9, the 
imaginary part permeability p“ of the composite magnetic 
body before annealing has tWo peaks appearing at different 
frequencies, and it is thus observed that the magnetic reso 
nance occurs at tWo points. After the composite magnetic 
body is subjected to the annealing, as shoWn by the solid 
lines in FIG. 9, the imaginary part permeability p“ of the 
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composite magnetic body reveals high values over a Wide 
range, and the real part permeability p‘ also reveals large 
values at high frequencies. 

[0058] The present inventors have studied about hoW to 
set the surface resistance of the composite magnetic body for 
absorbing the electromagnetic Waves more effectively. Spe 
ci?cally, the present inventors measured a transmittance 
attenuation level and a coupling level relative to a surface 
resistance of the composite magnetic body. As a result, the 
present inventors obtained a relationship as shoWn in FIG. 
10. In FIG. 10, A represents transmittance attenuation levels 
(dB), While B represents coupling levels (dB). From FIG. 
10, it is understood that the surface resistance of the com 
posite magnetic body should be not less than 103 Q for 
preventing transmittance of the electromagnetic Waves to the 
exterior and further preventing re?ection of the electromag 
netic Waves to the interior. 

[0059] <Sample 1> 

[0060] Asample plate With a mean thickness of 1 mm Was 
formed using the foregoing composite magnetic body. 

[0061] <Sample 2> 

[0062] A sample plate of a three-layered structure Was 
obtained by forming the composite magnetic body into tWo 
layers and applying copper plating of 10” in thickness 
therebetWeen. The mean plate thickness in total Was 1 mm. 

[0063] <Comparative Sample> 

[0064] As a comparative sample, a synthetic resin plate of 
1 mm in mean thickness having a copper foil tape of 35 pm 
in thickness Wound therearound Was used. 

[0065] For evaluating sample 1, sample 2 and the com 
parative sample, transmittance attenuation levels and cou 
pling levels thereof Were measured using a measuring appa 
ratus shoWn in FIGS. 11 and 12. The measuring apparatus 
comprises an electromagnetic Wave generator 21, an elec 
tromagnetic ?eld strength measuring device (reception ele 
ment) 22, an electromagnetic ?eld transmitting micro-loop 
antenna 23 having a loop diameter of not greater than 2 mm 
and connected to the electromagnetic Wave generator 21, 
and an electromagnetic ?eld receiving micro-loop antenna 
24 having a loop diameter of not greater than 2 mm and 
connected to the electromagnetic ?eld strength measuring 
device 22. As the electromagnetic ?eld strength measuring 
device 22, a spectrum analyZer, for eXample, can be used, 
and the measurement Was carried out using as a reference an 
electromagnetic ?eld strength in the state Where an evalu 
ation sample 100 Was not present. 

[0066] FIG. 11 shoWs an evaluating system for measuring 
the transmittance attenuation level [dB] using the measuring 
apparatus, Wherein the evaluation sample 100 is disposed 
betWeen the electromagnetic ?eld transmitting micro-loop 
antenna 23 and the electromagnetic ?eld receiving micro 
loop antenna 24. FIG. 12 shoWs an evaluating system for 
measuring the coupling level [dB] using the measuring 
apparatus, Wherein the electromagnetic ?eld transmitting 
micro-loop antenna 23 and the electromagnetic ?eld receiv 
ing micro-loop antenna 24 are disposed confronting one side 
of the evaluation sample 100. 

[0067] FIGS. 13 and 14 shoW the transmittance attenua 
tion levels [dB] and the coupling levels [dB] measured by 
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the evaluating systems shoWn in FIGS. 11 and 12 With 
respect to sample 1, sample 2 and the comparative sample. 
In FIG. 13, an aXis of abscissa represents frequency [GHZ] 
and an aXis of ordinate represents transmittance attenuation 
level [dB]. In FIG. 14, an aXis of abscissa represents 
frequency [GHZ] and an aXis of ordinate represents coupling 
level [dB]. In FIGS. 13 and 14, sample 1 is represented by 
(D, sample 2 by @, and the comparative sample by 
[0068] From FIGS. 13 and 14, the folloWings are under 
stood. In sample 1, the transmittance attenuation level Was 
about —7.5 [dB] in a measurement frequency range, and the 
coupling level Was about —6 [dB] in the measurement 
frequency range. That is, in sample 1, it is understood that 
the transmittance attenuation level and the coupling level 
Were both reduced. In sample 2, the transmittance attenua 
tion level Was about —34.5 [dB] in the measurement fre 
quency range, and it is thus understood that the transmit 
tance attenuation level Was further reduced as compared 
With sample 1, and hence the electromagnetic Wave shield 
ing and absorbing effects Were enhanced. On the other hand, 
the coupling level of sample 2 Was about —0.5 [dB] in the 
measurement frequency range, and it is thus understood that 
it Was also reduced although not so much as compared With 
sample 1. 

[0069] On the contrary, in the comparative sample, the 
transmittance attenuation level Was about —47.5 [dB] in the 
measurement frequency range and thus much reduced as 
compared With samples 1 and 2. HoWever, the coupling level 
of the comparative sample Was as high as about +9.5 [dB] 
in the measurement frequency range, and it is thus under 
stood that the coupling level Was very high as compared With 
samples 1 and 2. 

[0070] From the foregoing, the tube of the present inven 
tion, When used in the electric cable, can suppress the 
radiation of the undesired electromagnetic Waves effectively 
and does not induce the secondary re?ection noise. Accord 
ingly, it is understood that it is eXcellent for coating and 
bundling the electric cables. 

[0071] While the present invention has been described by 
citing some embodiments, it is needless to say that the 
present invention is not limited thereto, but can be modi?ed 
in various Ways Without departing from the gist of the 
present invention. 

[0072] 
[0073] As described above, the tube using the composite 
magnetic body according to the present invention can sup 
press the radiation of the undesired electromagnetic Waves 
from the cable When used for coating and bundling the 
cables radiating the undesired electromagnetic Waves. Fur 
ther, by forming the slit in the tube along the longitudinal 
direction thereof, the tube can be easily mounted on the 
cable. Further, by using the combined structure of the 
composite magnetic tube and the shield tube, the in?uence 
of the radiant noise from the exterior can also be shielded. 

Industrial Applicability 

1. A tube made of a composite magnetic material com 
posed of an organic binding agent and soft magnetic poWder 
miXed With and dispersed in said organic binding agent. 

2. A tube having a tWo-layered structure comprising an 
inner-side composite magnetic layer made of a composite 
magnetic material composed of an organic binding agent 
and soft magnetic poWder miXed With and dispersed in said 



US 2001/0048983 A1 

organic binding agent, and a conductor layer provided on an 
outer surface of said composite magnetic layer. 

3. Atube of claim 2, characterized by having an outer-side 
composite magnetic layer made of said composite magnetic 
material provided on an outer surface of said conductor 
layer. 

4. A tube as recited in claim 2 or 3, characteriZed in that 
said conductor layer comprises a net composed of ?ne 
conductive Wires. 

5. A tube as recited in any one of claims 1 to 4, charac 
teriZed in that said organic binding agent is an elastomer. 

6. A tube as recited in any one of claims 1 to 5, charac 
teriZed in that said organic binding agent is thermoplastic 
resin among polyester resin, polyvinyl chloride resin, poly 
vinyl butyral resin, polyurethane resin, cellulose resin, 
nitrile-butadiene rubber and stylene-butadiene rubber, or a 
polymer thereof. 

7. A tube as recited in any one of claims 1 to 6, charac 
teriZed in that said soft magnetic poWder is poWder being 
essentially ?at. 

8. A tube as recited in any one of claims 1 to 7, charac 
teriZed in that said soft magnetic poWder is metal magnetic 
poWder having oXide ?lms on surfaces thereof, and a surface 
resistance of said composite magnetic body is not less than 
103 Q. 

9. A tube as recited in any one of claims 1 to 8, charac 
teriZed in that said composite magnetic body has at least tWo 
magnetic resonances at mutually different frequencies. 

10. A tube as recited in any one of claims 1 to 9, 
characteriZed in that said soft magnetic poWder is an 
Fe—Al—Si alloy or an Fe—Ni alloy having a large high 
frequency permeability. 
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11. A tube as recited in any one of claims 1 to 10, 
characteriZed in that one slit is formed along a longitudinal 
direction of said tube. 

12. A tube as recited in any one of claims 1 to 10, 
characteriZed by having a cut line extending spirally in a 
longitudinal direction so as to have a spiral structure. 

13. An electromagnetic interference suppressing tube as 
recited in any one of claims 1 to 12, characteriZed by being 
used as eXternal coating of an electric cable for electromag 
netic interference suppression. 

14. An electromagnetic interference suppressing/bundling 
tube as recited in either one of claims 11 and 12, character 
iZed by being used for including and bundling a plurality of 
electric cables and for suppressing an electromagnetic inter 
ference. 

15. A method of producing a tube made of a composite 
magnetic body, characteriZed in that a melt of a composite 
magnetic material composed of soft magnetic poWder miXed 
With and dispersed in an organic binding agent is eXtruded 
through a die so as to form an annular tube. 

16. Amethod of producing a tube With a slit characteriZed 
in that said annular tube is further formed With a slit along 
a longitudinal direction thereof in the method of producing 
the tube as recited in claim 15. 

17. A method of producing a tube of a spiral structure 
characteriZed in that said annular tube is further formed With 
a spiral slit along a longitudinal direction thereof in the 
method of producing the tube as recited in claim 15 . 


