A FLEXI BLE SHI ELDED COAXIAL CABLE The present invention relates to a
fl exi bl e shielded electrical coaxial cable having a shielding |ayer

SRt T

surqoundlng a core |line, t he shi el di ng | ayer
wires helically overwapped about the outer circunferen
core, adjacent wires being in close contagt with one an

ot her.

EIectrlc

cables of this kind are widely used in el ectronic devices and, nore

recent| y}~ have ‘been moulded into coil shapes. As  a

result

they are

wi dely uged for robots. Thus it |s desirabl e to have t heir erX|ng

resi stances and shi el di ng

v;?lr'

periods of

tinme. Cenerally, the shielding Iayer of a shlelded el ectric. cabl e has

heret of ore used either a tape of netal foil such as

al um nu

m f0|I or

a braided or cl osed conductor, as disclosed in Japanese_Pate
Lai d- Open Publ i cakft®n P seotobnyentiep petatesshena §1§HF8@GedSQF@éﬂFﬂc

cable using netal  foil £ tape or the braj ded conduct or

as the

shi el di ng

| ayer has cert ai $t @F RNt agRRXL al | ncablschahére #t sSiieldppgt edpyer

bent, the netal foil,, or brald d

surrounding a ore line, the shielding layer

comprising metal wires helically overwrapped about the

outer circumference of the cable core,

adjacent wires

béing in close contact with one another.

Electric cables of this 'kind are
electronic devices and, more recen

moulded into c¢oil shapes. As a2 re

widely

used in

tly, have been

sult,

they are

widely used for robots. Thus, it is desirable to have

their flexing resistances and shieldi

maintained for extended periods of tim

ng capabilities

e,

Generally, the shielding layer of a shielded electric

cable has heretofore used either a tape of metal foil

such as aluminum foil or a brai

ded or

closed

conductor, as disclosed in Japanese Patent Laid-Open

Publication No.59-325,608.

However, such a shielded electric cable using metal

- foil tape or the braided conductor as

the

shielding

layer has certain disadvantages. In a case where it

is repeatedly bent, the metal fo

il or

braided



|
2 conductor can be damaged causing the electric cable not, only to lose its
shiel ding capacity but also to possibly short or tcut -its internal’
qore line. Although t he closed conductor  shielding layer initially
is too flexible to directly cause the gZlanage or the short, the shielding
conductor wires may be offset, as the being action continues,’ thereby
| osing the shielding capability. There is therefore a need for a flexible
shi el ded cable which is so flexible that it will not |ose its shielding
capabi ity asciomdustiorpesiadd| pehslamagrd ralising chheeleetrehe | eabheign
there is provided a flexible shielded el ectrical coaxial cable having a
shi el di ng | ay&Ctsuemdindiond ot dites |hieel ding gapacd oy shinkl dehgol afer
conprises a plurality of nmetal wires helically overwapped about said core .
line, adjacen®oSibd¥pei RGOt cI¥se Wt dcks wi kMt iralanctoee, ahdne.
conpri sing | east ne strip- jnterwoven in- . a stjtchi manner
anong said ne Fthﬁis o$h§aidqﬁﬂ§94ﬂrﬁfﬁg%&aqr Shieléing' "Tayer
~ initially is too flexible to directly cause the damage
or the short, the shielding conductor wires may be
| offset, as the being action céntinues, thereby losing

the shielding capability.

There is therefore a need for a flexible shielded
cable which is so flexible that it will not lose its

shielding cabability as it is repeatedly bent.

Acéording to the preSent invéntion there is provided a
flexible shielded' eleétrical coaxial éable ha?ing a
shielding layer surrounding a core line, wherein said
shielding layer comprises a plurality'of metal wires
helically overwrapped about said core 1line, adjacent
turns beiﬁg in close contact with ohe another, and W/
comprising at leasf one strip interwoven in a
stitching manner among said metal wires of said

shielding layer.

The interwbven strip is preferably a strip of a 1low
friction piastics material. | The strip can be of an

el astomeric material or a strip of porous, expanded



The interwoven strip is preferably a strip of a lowfriction plastics
mat eri al . The strip*can be of an elastoneric material or a strip of

por gus, expanded pol ytetrafl uoroet hyl ene. The invention will now be
particularly described, by way of exanple, wth reference to the
acconpanying drdw ngs in which:- Figure 13is a perspective view, partly in
cross- secti‘on, of an end portion of a flexible shielded cable according to
one enbodi nent 'of the present invention, and Figure 2 is a cross-sectional
view of {fre cable taken along line 2-2 of Figure 1. The flexible shielded
cabl e of the prepeody tietrafiliuaroethydeneucted to include a shielding |ayer
having a plurality of netal wres helically arranged in a closed
manner on the outer circunference of a core line, and has at |east one

trip interwoven_in a.stitcghin nn I | f
fhelgh:eldingvlanF. f%JeﬁgyoﬁJwiinnég bé”g§¥kié&%%rfgﬂégsc¥4£§§, Oby
.way- of example, with reference to the accompanying

drawings in dhich:-

Figure 1 1is a perspective view, partly in cross-
section, of an end portion of a flexible shielded
U cable according to one embodiment of ‘the present

invention, and

Figure 2 is a cross-séctional view of the cable taken

along line 2-2 of Figure 1.

The fleiible shielded cable of the pfesent invention
. is 'constructed to include.é shielding layer having a
plurality of metal wires helically arranged in a
closed manner on the outer circumference of a core
line, and has at 1least one strip interwoven in a
.stitching manner among the metal wires of the

shielding layer.

If the interwoven strip used in the construction is
made of an extendible and contractible member such as
an elastomer or a low friction material suéh as - a

fiuorocarbon resin, it «can advantageously hold the



If the interwoven strip used in the construction is nade of an extendible

bl e menmber such as an elastoner or a low friction material °

| uorocarbon resin, it can advantageously hold the 4 cl osed
evenly w thout substahtially I essening the flexibility

ic wire or cable. If such holding strips are arranged such
i nterl eaved and interwoven in a stitching manner into the

and contracti
duch as a f
nmetal wres
of the electr
that they are
nmetal wres,

the wires being arranged in the closed contact manner,

t-

e

construction $Hesesht | Matplel iWANRS eetenket whthoweyenaubatantinblingyal

wres after

illustrated e
conposed of a
ci rcunf er ence %8

the flexible shielded cable has been repeatedly bent. In

HeSHETEME Wt HlsXiR L Lt o) eedtkanelechrica ¢bre | PhRe 2

plgﬁﬁllty of insulated electric lines. The outer
e core line is sheathed by a protectlve pl astic

|nsulator 3 andthis is enclosed within a shleldlng

If such hcldihg strips are arrangedISUCh that'they are

interleaved and interwoven in a stitching manner into

 the metal wires, the wires being arranged in the

closed ccntact'mannef, the cohstrqction substantially
eliminates offset end;unevenness of'the metal wires
after the flexible shielded cable has been repeatedly

bent.

In the illustrated embodiment, the flexible shielded
cabl 1 has a core line 2 composed of a plurality of-
insulated electriC-lines. The outer circumference of
the core 1line ie sheathed by a protective plastic
insuletor 3 and this is_ehelosed Wwithin a shielding

layer 4 which in turn is sheethed with a resin sheath

5.

The Shielding.layer 4 comprises a plurality of metal
wires 6 helically overwrapped over ';nsdlation 3,
adjacent wires being in close concact. Holding strips
7 are intekwcven with the metal'wires 6 as shown.
These' hclding stribs 7 are preferably arranged to be

helically stitched into every’three or twenty metal

t he



| ayer 4 which in turn is sheathed with a resin sheath 5. The shi el di ng

| ayer 4 conprises-a pturality of netal wires 6 helically overw apped
overg insulation 3, adjacent wires being in close contact. Holding strips
7 re interwoven with the netal wires 6 as shown. These hol ding
strips 7 are preferably arranged to be hglically stitched into every
three or twenty - netal wres 6, for exanple. As a result, the neta
wires 6%arranged on the outer circunference of the core line insulation 3
are held_uniformy in a formof chord fabric. This substantially prevents
the shielding | aweirdsf6pnrbaveRempleé.netal wires 6 offset, even if the
cable i-'s bent or exposed to a twisting force, so that it holds its uniform
shielding capacity. If the holding strips 7 used in the shielding | ayer 4

are made of expanded and sintered
pol ytetrafl uoroethyl@neesult, hathegmetal owires 6 frrenged omathet egusercs,
they will .not substantially | essen

circumference of the core line insulation 3 are held

uniformly in a form of chord fabric.

This substantially prevents the shielding layer 4 from
having its metal wires 6 offset, even if the cable is
N\ bent or exposed to a twisting force, so that it holds

its uniform shielding capacity.

If the hélding strips 7 used in the shielding layer 4
are made of expanded and sintered
polytetrafluoroethylene having  low friction
characteristics, they will not substantially lessen
the flexibility of the cable. Even if the holding
strips 7 are made of an exteﬁdible and contractible
materials such as an elastomer, the flexibility of the
shielded cable 1 can be maintained:at a satisfactory

level.

. The present invéntion can be modified 1in various
manners, For example, a plurality o shielding layers
can be provided, overlapped or separated to enhance
the shielding capacity. Again the core 1line can
comprise optical fiber wires and the holding strips



the flexibility of the cable. Even if the holding strips 7 are made of
an extendi ble and contractible materials such as an el astoner, the
f{ exibility of the shielded cable 1 can be maintained at a satisfactory

| evel . The present invention can be nodified in various nmanners. For
exanple, a plurality o shielding |ayersécan be provided, oveflapped or
separated to enhance the shielding capacity. Again the core ‘line
can conprise optical fiber wires and the holding strips can be made, of
arbitrary threads. By neans of the present invention, it is possibkg to

provide a $flelkedadane ankitrary hphreadgseellent flexibility and
whose shi el ding capacity does not decrease substantially even after
it has been repeatedly bent. 7 :

. By means of the present invention, it is possibie to
provide a shielded cable which has . excellent
flexibility and whose shielding capécity does not
decrease substantially even éfter it has been

repeatedly bent,



1. . A flexible shi el ded electrical coaxial cable having a shielding

| ayer surrounding a core line,

pldrality of metal wires helically overw apped about_said core line,

adj acent turns being in close contact With one anot her,

| east one strip interwoven in a stitching nmanner anon

layer 2. A cabl e according to clai ﬂmm/ﬂ"mmlﬁpmns i}

strip is.a strip of alowfriction plast:ci Eterlal

sai d shleldlng

accordi‘ag to claim1l wherein said strip

material. 4.
strip of

trip of'an el astoneric
A cabl e according to claim1l wherein said stripis
por ous, expanded pol ytetraf| uor oet hyl ene. 5.

flexible shiel qed el eAct rtllcq{lh lcoaé%@p loceaé)l Oésggﬁbi gft ié%éi/iff hgéﬁg

descrlbed with réference

ac anyi ng
having a shielding layer surrounding a core 1line,

wherein said shielding layer comprises a plurality of
metal wires helically overwrapped about said core
line, adjacent ¢turns being in close contact with one
another, and comprising at least one strip interwo#en
in a stitching manner among said metal wires of said

shielding layer.

2. A cable according to claim 1 wherein said strip

is a strip of a low friction plastics material.

3. A cable according to claim 1 whereéein said strip

is a stfip of an elastomeric material,

4, A cable according to claim 1 wherein said strip
is a strip of porous, expanded

polytetrafluoroethylene.

5. A fiexible shielded electrical coaxial cable
susbstantially as herein described with referenée to

the accompanying drawings.

wherein said shielding | ayer conprises a

and conprising at

a
A



