1 Strain Relief Adaptors Field of Invention [0001] The present invention
relates to strain relief adaptors. In particular, it is directed to strain
relief adaptors for flexible conduits, optical cables, hoses, and the |ike,
to mnimse such flexible conduits, optical cables and hoses from bei ng
bent beyond a mninmumradius. Background [0002] A comrunication headset
allows a user to wear a m crophone and earphones, and frees the user's
hands, for exanple, a receptionist or an aerobic instructor, for other
activities. As technol ogy progresses hese m crophones and ear phones are
beconming smaller and non-intrusifan 1%%4@%RH¥§ headsets are al so
becomi ng |Iight-weight and nore confortable to wear. FIG 1A shows a
typi cal |ight-weight headset 10. As shown in FIG 1A, the headset 10 has a
wire frame 14 shaped and dinmensioned tq fit .around the back of a user's
head. In addition, each of the t l%ﬂgT%WmPﬂ% wire frame 14 is al so
shaped and diyensi on t I . . h .cabl e 18
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gooseneck 24, which term natés with a m crophone 30. The flexible
gooseneck 24 ngihindvssuehUkeibld condofs, toptital aabeoand Reges Sidm being bére bbyondphone
30, for exanple, to a confortable position close to one's nouth. [0003]
O ten, theseinlmghradiwsi ght headsets are put to rough use. For exanple, a
user may stuff a headset into one's backpack and thereafter sinply pul
out the headset. Such rough handling tends to break parts of the headset,
such as the gooseneck 24. In use, th§

ackground

[0002] A communication headset allows a user to wear a microphone and earphones,
and frees the user’s hands, for example, a receptionist or an aerobic instructor, for other
activities. As technology progresses, these microphones and earphones are becoming
smaller and non-intrusive. As a result, headsets are also becoming light-weight and more
comfortable to wear. FIG. 1A shows a typical light-weight headset 10. As shown in
FIG. 1A, the headset 10 has a wire frame 14 shaped and dimensioned to fit around the
back of a user’s head. In addition, each of the two ends of the wire frame 14 is also
shaped and dimensioned to fit over an ear of the user. The headset cable 18 leading from
a jack 22 is supported by the wire frame 14. As shown in FIG. 1A, the left hand end of
the wire frame 14 is extended by a flexible gooseneck 24, which terminates with a
microphone 30. The flexible gooseneck 24 allows a user to position and/or re-position

the microphone 30, for example, to a comfortable position close to one’s mouth.

[0003] Often, these light-weight headsets are put to rough use. For example, a user may
stuff a headset into one’s backpack and thereafter simply pull out the headset. Such
rough handling tends to break parts of the headset, such as the gooseneck 24. In use, the
joint between the gooseneck 24 and the wire frame 14 are subject to additional bending
and twisting. As a result, the joint between the gooseneck 24 and the wire frame 14

becomes a weak part of the headset 10.



joint between the gooseneck 24 and the wire frame 14 are subject to
additional bending and twisting. As a result, the joint between the
gooseneck 24 and the wire frame 14 becones a weak part of the headset 10.
2 [0004] In another application, a |ong hose or conduit 50 is usually
coiled up for storage. Oten, the hose2or conduit 50 is stretched during
use before being un-coiled. As a result, portions of the hose 50 becone
bent beyond a m ni num radi us and becone ki nked 54, as shown in FIG 1B,
and fluid passage in the hose is hanmpered. In a simlar manner, optical
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a conduit, hose or cable. [0005] Attenpts have been made to provide a
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strain relief adaptor that can be installed or replaced by a user on a portion of a conduit,

hose or cable.

[0005] Attempts have been made to provide a flexible and resilient joint between the
gooseneck or microphone boom and the frame. For example, US patent no. 5,381,486,
assigned to ACS Communications, discloses the use of both a ball and socket and a
universal joint at a proximal end of a microphone boom. US patent no. 4,987,592,
assigned to David Clark Company Inc., discloses a microphone boom having three
sections. A rigid section mounted at an ear dome permits rotation about a first axis and
translation about a second axis; the second axis is transverse to the first axis. An
intermediate section is connected to the rigid section by a hinge joint. The hinge joint
permits rotation of the intermediate section about a third axis, which is transverse to the
first axis. An outer section is bendable and is connected to the intermediate section by a

socket. The socket allows the microphone to be rotated.

[0006] It can thus be seen that there exists a need to provide a strain relief device for a
flexible conduit, be it a gooseneck, a hose, an optical cable, and so on. Preferably, the

strain relief is an adaptor and is suitable for application by a user.



permts rotation of the internedi ate section about a third axis, which is
transverse to the first axis. An outer section is bendable and is
connected to the internediate section by a socket. The socket allows the
m crophone to be rotated. [0006] It can thus be seen that there exists a
need to provide a strain relief device flor a flexible conduit, be it a
gooseneck, a hose, an optical cable, and so on. Preferably, the strain
relief is an adaptor and is suitable for application by a user. 3 Sumary
[ 0007] The followi ng presents a sinplified summary to provide a basic
understanding of the present inventign. This summary is not an extensive
overview of the invention, and is not"VHt€nded to identify key features of
the invention. Rather, it is to present sone of the inventive concepts of
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the spiral sleeve is adapted to wap around an adjoi ning portion of the
condui t t o defailedidsscriptippéhuk isgofellon of the conduit from being bent beyond
a predeterm ned m ni mum bend radi us. [0009] According to anot her enbodi nent
of the present invention, a nethod of strain relieving a flexible conduit
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in-line st ron on of 't conduit and w apping a
adaptor for a flexible conduit is provided. The strain relief adaptor comprises a spiral

sleeve and an elongate sleeve. The spiral and elongate sleeves are integrally connected.
The elongate sleeve has a longitudinal split along its elongate axis. The elongate sleeve is
adapted to clamp onto a portion of the conduit whilst the spiral sleeve is adapted to
wrap around an adjoining portion of the conduit to minimise a local portion of the

conduit from being bent beyond a predetermined minimum bend radius.

[0009] According to another embodiment of the present invention, a method of strain
relieving a flexible conduit is provided. The method comprises: fitting an elongate split
sleeve of an in-line strain relief adaptor onto a portion of the conduit and wrapping a
resilient spiral band integrally connected to the elongate split sleeve onto an adjoining
portion of the conduit to provide a transition in flexure stiffness to a local portion of
the conduit to minimize bending of the conduit beyond a predetermined minimum bend

radius.

[0010] According to a further embodiment of the present invention, a kit for strain

relieving a flexible conduit is provided.

[0011] Preferably, the spiral sleeve has a component spiral length L along its

longitudinal axis and a thickness T. The component spiral length L and the thickness T



resilient spiral band integrally connected to the elongate split sleeve
onto an adjoining portion of the conduit to provide a transition in
flexure stiffness to a local portion of the conduit to mnimze bendi ng of
t he conduit beyond a predeterm ned m ni rum bend radius. [0010] According
to a further enbodi nent of the present 4nvention, a kit for strain
relieving a flexible conduit is provided. [0011] Preferably, the spiral

sl eeve has a conponent spiral length L along its _longitudipal axis and a
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sawt oot h, square-wave or sine-wave in shape. Further, the elongate sleeve
may conprise a tangential plate. [0013] Preferably, the strain relief
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[0013] Preferably, the strain relief adaptor comprises a first spiral sleeve, an elongate

sleeve, and a second spiral sleeve.

[0014] Preferably, the strain relief adaptor comprises a plastic moulding. It may also

comprise a metal insert.

Brief Description of the Drawings

[0015] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0016] FIG. 1A illustrates a typical light-weight headset having a gooseneck

microphone; FIG. 1B illustrates a flexible conduit that is bent and kinked;

[0017] FIG. 2 illustrates a strain relief adaptor in accordance with a first embodiment of

the present invention;



present invention, with reference to the acconpanyi ng draw ngs, in which:
[0016] FIG 1A illustrates a typical |ight-weight headset having a
gooseneck mcrophone; FIG IBillustrates a flexible conduit that is bent
and kinked; [0017] FIG 2 illustrates a strain relief adaptor in accordance
with a first enbodi ment of the present 5invention; 5 [0018] FIG 3
illustrates another strain relief adaptor in accordance with a second

enbodi ment of the present invention; [001 FIG 4 ill ust rat es anot her
strain rel ile418) rﬂﬁcéo%lli‘éﬁ%tés \ﬁin?‘lli‘eh srpir @liehads@ioreint agsprdapgse W) b‘?’e%é?ﬁon

i nvention; 0 5 illustrates another strain relief adaptor in
accordancee\%ﬂ%ﬁoﬁ enf8&hfﬁresg%88‘? Ht of the present invention; and [0021]

FIG 6 illustrates yet another strain relief adaptor in accordance with a
fifth enbodiment of the present invention. Detail ed Description [0022] One

or nore spgeifo] F1aNg ildlsirted ahdther strabOfiBERtBctllarich evifl £ 8ERE erbodmentasf Wi | |
now be described wth reference to the attached drawings. It shall be

appar ent t chopesens kiveh#eh;i n the art, however, that this invention may be
practi sed without such specific det ails. Sorre of the details may not be
descri bed at Iength so as not to obscure the invention. For ease of

r ef erence, f ence nuneral s .or s of . nuner sed
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[0021] FIG. 6 illustrates yet another strain relief adaptor in accordance with a fifth

embodiment of the present invention.

Detailed Description

[0022] One or more specific and alternative embodiments of the present invention will
now be described with reference to the attached drawings. It shall be apparent to one
skilled in the art, however, that this invention may be practised without such specific
details. Some of the details may not be described at length so as not to obscure the
invention. For ease of reference, common reference numerals or series of numerals will
be used throughout the figures when referring to the same or similar features common to

the figures.

[0023] FIG. 2 shows an in-line strain relief adaptor 100 according to a first embodiment
of the present invention. As shown in FIG. 2, the strain relief adaptor 100 has an
elongate sleeve 110 and a spiral sleeve 120. The elongate sleeve 110 is integrally
connected to the spiral sleeve 120. The spiral sleeve 120 is made up of a spiral band. As
shown in FIG. 2, the spiral band has a constant longitudinal length L except for the

ending spiral band on the left hand side of the strain relief adaptor 100. The elongate



of the present invention. As shown in FIG 2, the strain relief adaptor 100
has an elongate sleeve 110 and a spiral sleeve 120. The el ongate sl eeve
110 is integrally connected to the spiral sleeve 120. The spiral sleeve
120 is nade up of a spiral band. As shown in FIG 2, the spiral band has a
constant longitudinal length L except fe&r the ending spiral band on the
| eft hand side of the strain relief adaptor 100. The elongate 6 sleeve 110

has a longitudinal cut or split 114 and permts the el gngate sl eev8 110 to
open and clsigspe b Baga b@lgttﬂgﬁal&lut ar éﬂﬁdbf‘{ and; pepnitsstheRlongatesslsevg 1d V12 of
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[ 0024] The 'spiral gap 124 in the spiral section shown in FIG 2 has been

exagger at edtiffhess, ah as tixgdintbetwveoh theheirs tfimaier 4raidithé gackamtchr24. Aseshotmai n
relief adaptor 100 is noulded froma plastic material, such as, nylon,
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and gl ass-fjbre re[j nforced conposites thereof. The spiral gap of a plastic
noul ded st rt&iCKRES8 (L ef adaptor may be unobvi ous and appears as a spiral
line. In another plastic nmoulding, the spiral gap is visible. In use, the
spiral sleeve 120 nmay be twi sted and wound tightly onto the conduit, such

as the w fq?ézh?nﬁlelsgiréﬂ’gip 19295 812 ]pi#al 48etiochGhbRAtn FIEends %eéipeﬁgﬁgérétbd.%p;
alternatively, the spiral sleeve 120 may be tw sted and wound | oosely onto
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enbodi ment, the strain relief adaptor 100 is fornmed with a netallic
from a plastic material, such as, nylon, PVC, high-density polyethylene, PET,
polypropylene, and similar plastics, and glass-fibre reinforced composites thereof. The
spiral gap of a plastic moulded strain relief adaptor may be unobvious and appears as a
spiral line. In another plastic moulding, the spiral gap is visible. In use, the spiral sleeve
120 may be twisted and wound tightly onto the conduit, such as the wire frame 14 and
gooseneck 24, so that there is no spiral gap; alternatively, the spiral sleeve 120 may be
twisted and wound loosely onto the conduit so that the spiral gap 124 is visibly
obvious. In another embodiment, the strain relief adaptor 100 is formed with a metallic
insert and the strain relief adaptor is encapsulated in the plastic moulding described
above. In another embodiment, a metallic insert may be made from a metal strip or

strand(s) of wire. In yet another embodiment, the strain relief adaptor may be formed

with the metallic insert by coating it with the plastic material.

[0025] FIG. 3 shows another strain relief adaptor 200 according to a second
embodiment of the present invention. The strain relief adaptor 200 is a modification of
the first embodiment 100. As shown in FIG. 3, strain relief adaptor 200 also has an
elongate sleeve 210 and a spiral sleeve 220. The longitudinal length L of each
component turn of spiral in the spiral sleeve away from the elongate sleeve is

progressively shorter. For example, as shown in FIG. 3, L1>L2>1.3>L4. By providing a



insert and the strain relief adaptor is encapsulated in the plastic
noul di ng descri bed above. In another enbodinent, a netallic insert may be
made froma netal strip or strand(s) of wire. In yet another enbodi nent,
the strain relief adaptor may be formed wth the netallic insert by
coating it wth the plastic material. [0025] FIG 3 shows another strain
relief adaptor 200 according to a second enbodinent of the present
invention. The strain relief adaptor 200 is a nndiflcat'oP of _bgg first
enbodi nent progessielsyasvingilengirdinadength Laf gachaurmest spirghit s$pefs an
el ongate sl eeye 210 and .a spiral sleeve 0. The.longitudinal le L of
each conpdiadipe ofi the B?algﬂﬁﬁglra%aﬂtof W@”gspizﬁléﬁ PEJVEdSS e Wérﬁgfe?%% ’tnhtg‘g% Sngat e
sl eeve is ' r : i
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of each turie MinSMithddn tHehRiré BaREal, The fstapselief adperdoigpelidehe sinflai n
relief adaptor varies. This provides a desired effect in that the bending

nonent i npoa&easenin flbgure stiffindst to Guater & ihdreasg mbadéapkn@denti ncr eases t owar ds
the joint between the wire frame 14. The strain relief adaptor 200 provides
a simlar increase in flexure stiffness to counter the increase in bending

nmonment. [0026] FIG 4 shows another, strain reli adapt or 300 .i,n d
with a thi rlaﬂgﬁérﬁigai%éh?wman?%r ﬁ%@eﬁile' AdARI 3&0 ey it g
adaptor 300 i,s .alsq a di fication.from.the f.irst. i 0 hown
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el ongate sleeve . to the ter end of the spiral sleeve 320 is
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adaptor 300 al so provides a progressive variation of lateral stiffness as
in the secohd spiral sleeve 320 from the elongate sleeve 310 to the terminal end of the spiral
sleeve 320 is progressively thinner. As shown in FIG. 4, T1>T2>T3. The strain relief
adaptor 300 also provides a progressive variation of lateral stiffness as in the second
embodiment. In a variation, a strain relief adaptor with a combination of varying spiral
length L and thickness T is also possible. In addition, the penultimate loop of the spiral
has a recess 330 and the end of the spiral is bent 340 to fit and lock snugly within the

I€Cess.

[0027] FIG. 5 shows a strain relief adaptor 400 according to a fourth embodiment of
the present invention. The strain relief adaptor 400 is also modification of the first
embodiment. As shown in FIG. 5, the strain relief adaptor 400 has an elongate sleeve
410 and a spiral sleeve 420. The elongate sleeve 410 has a longitudinal cut or split as in
the above embodiments but the split edges have saw-teeth profiles. In a further
embodiment, the split edges may have other profiles, such as, a square-wave or a sine-

wave profile.

[0028] In the above strain relief adaptors, the spiral may have a round cross-sectional
area. In other embodiments, the cross-sectional area may be oval, trapezoidal, reverse

trapezoidal, parallelogram, and so on. The edges of some of these sectional shapes, such



enbodinent. In a variation, a strain relief adaptor wth a conbi nati on of
varying spiral length L and thickness T is also possible. In addition, the
penultinmate | oop of the spiral has a recess 330 and the end of the spiral
is bent 340 to fit and lock snugly within the recess. [0027] FIG 5 shows
a strain relief adaptor 400 according t@® a fourth enbodi nent of the
present invention. The strain relief adaptor 400 is al so nodification of
the first enbodinent. As shown in FIG 5, the strain re&ief ad or 400
has an el orf§dhe trapazeidal, rgveysefipegoidipl fnd paplislageam,stye CopRlRIEight &1E1 deve

410 has a longjtudinal cut or split .as in_ the above e di t he
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profile. [Ebgégﬁ&aﬁﬁfﬁgSg%%%/gﬁ%%oig%ﬁd?%ﬁogcfe%a ar}teoris, the spiral may have a
round cross-sectional area. In other enbodinents, the cross-sectional area
may be oval, trapezoidal, reverse trapezoidal, parallelogram and so on.
The edges qbozeprin tif abidve seraimeeti¢fontabtos kagbedimentsc h sBigleaspimhis itlnsipséedoandal |
reverse trapezoidal and parallelogram are conplenentary. Wien a_ spiral
with these cgmrﬁledn@rﬁ farthereanafeslimpn, (RELETAMENS SEIE G EDIrels afnpropiiedl Bigistar y
edges of adjacent spirals interl ock and reinforc ach other. [0029] In the
above strait erSé)pr,a]é?) @ ptier @nﬁ&éﬁ%‘rﬁ?ﬁr‘g,oraﬁ% 2’@{‘% ‘gfﬁcgﬁ)ﬂ y Xeflﬁstﬁph?red and
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descr 000 i updi Pl SIRBERIB b i PO 3 & by it
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second spi ré]l sl eeve 1s provided on a second end of the el ongate sleeve
opposi te t hidevamalyhavé idesficas ppifdlcosdteetien. Alteendtivelst tharfitstemd aacbnd sleeves

may have different spiral construction. In addition, the first and second sleeve may have

spirals in the same or different directions.

[0030] FIG. 6 illustrates yet another strain relief adaptor 500 according to a fifth
embodiment of the present invention. The strain relief adaptor 500, as shown in FIG. 6,
has a plate 530. The plate 530 is connected to the elongate sleeve in a tangential manner.
As shown in FIG. 6, the plate 530 is quadrilateral in shape and has a first dimension
substantially equal to the length of the elongate sleeve. In another embodiment of the

strain relief adaptor 500, the plate 530 is integrally moulded with the elongate sleeve.

[0031] In one embodiment of the strain relief adaptor 500, the plate 530 provides a
surface area to reduce the contact pressure of the wire frame 14 on a cheek of a user and
provides more comfort to the user. In another embodiment, the plate 530 may have an
additional fabric to increase the comfort level of a user. The additional fabric may even
be replaceable. In another embodiment, the plate 530 is separate from the elongate

sleeve 510.



sl eeve may have identical spiral construction. Alternatively, the first and
second sl eeves nay have different spiral construction. In addition, the
first and second sl eeve may have spirals in the sanme or different
directions. [0030] FIG 6 illustrates yet another strain relief adaptor 500
according to a fifth enbodinent of the resent invention. The strain
relief adaptor 500, as shown in FIG 6, has a plate 530. The plate 530 is
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relief adaptor 500, the plate 530 provides a surface area to reduce the
contact pressure of the wire frane 14 on a cheek of a user and provides
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adaptor with a spiral sleeve on each of the two ends of the elongate

meet each other.



sl eeve may have spirals in different directions and the |ongitudinal cut in
the elongate sleeve is mnimzed such that the longitudinal cut is no

| onger obvious and the spirals neet each other. 10 CLAIMS: 1. An in-line
strain relief adaptor for a flexible conduit, the strain relief adaptor
conprising: a spiral sleeve; and an el onpate sl eeve, said elongate sleeve
having a longitudinal split along its elongate axis; wherein the spiral
and el ongate sl eeves are integrally connected; and the elongate sleeve is
adapt ed t o dLAMSont o a portion of the conduit whilst the spiral sleeve is
adapted to wap around an adjoining portion of the conduit to mnimse a

| ocal portion of the conduit from being bent beyond a predeterm ned

m ni mum bend radj us. : 2. I Q- e i ' g car: o cl ai m
T "whorein e o Py olict oBfGL §3 & AbGhe FonBIERRG ke dECRIE) Aapld, C

el ongat e axbfpridingAn in-line strain relief adaptor according to claim?2
wherein the conponent spiral length L is constant except for an ending
spiral thereof. akpirdlnsldene;lande strain relief adaptor according to claim 2,
wherein the conponent spiral length L is varying. 5. An in-line strain
relief adaptor awcdenateysiceveangidoiengate slpevephavingds dengitudingls splityplepgeilly t he
spiral sleeye has a constant thickness T. 6. An in-line strain relief
adapt or acCHPEMRF0 any one of clainms 1-4, wherein the

wherein the spiral and elongate sleeves are integrally connected; and the elongate
sleeve is adapted to clamp onto a portion of the conduit whilst the spiral sleeve is
adapted to wrap around an adjoining portion of the conduit to minimise a local portion

of the conduit from being bent beyond a predetermined minimum bend radius.

2. An in-line strain relief adaptor according to claim 1, wherein the spiral sleeve has

a component spiral length L along its elongate axis.

3. An in-line strain relief adaptor according to claim 2, wherein the component

spiral length L is constant except for an ending spiral thereof.

4. An in-line strain relief adaptor according to claim 2, wherein the component
spiral length L is varying.
5. An in-line strain relief adaptor according to any one of the preceding claims,

wherein the spiral sleeve has a constant thickness T.

6. An in-line strain relief adaptor according to any one of claims 1-4, wherein the

spiral sleeve has a varying thickness T.



spiral sleeve has a varying thickness T. 11 7. Anin-line strain relief
adapt or according to any one of the preceding clains, wherein a
cross-section of the spiral is selected fromthe foll owi ng shape:
rectangul ar, oval, trapezoidal, inverse trapezoidal, and parallelogram 8.
An in-line strain relief adaptor accordiing to any one of clains 1-7,
wherein the longitudinal split at the elongate section has a profile edge.
9. An in-line strain_relief adaptor accordin? to claima@8, wherein_ the

&

profile edde isAn#lries spin relipi adaptppRr@iiing (e RRH One 04 \ihe FBICRIIgG §l#R%- wave
and sine-wave. .10. An in:li strai,n relief adapt according to any one of
The pr eced R dopessseclins o e ehBaldsisra oL BBV e SoNRRL e ot r il
spirals. 1 i n-J4 r.al i cording to any one of the
precedi ng éwgfn%#goﬁkgﬁgﬁﬁeg%ggéﬁ%%%%ﬁggggggé?ggctions of adjacent spirals
are conplenentary. 12. An in-line strain relief adaptor according claim 10
or 11, wherein the spiral turns in a left-hand direction. 13. An in-line
strain relief adapinelineasteain chlinfjadaptor| condib@ toanyt bne ohi elagnan 1 47hwherpin the
turns in a right-hand direction. 14. An in-line strain relief adaptor
accordi ng tlengamdinghmlibat thhelopgase sagtioghas aprafile edgeir t her conprising a plate
tangential to the elongate sleeve. 15. An in-line strain relief adaptor
according to claim 14, wherein the tangential plate further conprises one

or nore fagf enerAnnBii?Ptei SQ‘%.E’Q‘?&?%%‘P%@OF aéfgo;’;%mf\g : (% grsjng Qe Wikl {Eerp%ijﬂ@fedgedi@pt or

according to clarm or
selected from the following shape: saw-tooth, square-wave and sine-wave.

10.  An in-line strain relief adaptor according to any one of the preceding claims,

wherein the spiral sleeve comprises one or more spirals.

11.  An in-line strain relief adaptor according to any one of the preceding claims,

wherein edges of the cross-sections of adjacent spirals are complementary.

12.  Anin-line strain relief adaptor according claim 10 or 11, wherein the spiral turns

in a left-hand direction.

13.  An in-line strain relief adaptor according to claim 10 or 11, wherein the spiral

turns in a right-hand direction.

14.  An in-line strain relief adaptor according to any one of the preceding claims,

further comprising a plate tangential to the elongate sleeve.

15.  An in-line strain relief adaptor according to claim 14, wherein the tangential

plate further comprises one or more fastener mounting holes.



pad attachable to the tangential plate. 17. An in-line strain relief
adapt or according to claim 16, wherein the pad is selected fromthe
foll owi ng: a sponge; a fabric and an adhesive pad. 18. An in-line strain
relief adaptor according to any one of clains 14-17, wherein the
tangential plate is separate fromthe eldbngate sleeve. 19. An in-line
strain relief adaptor according to any one of the preceding clains,

further conprising a second spiral integrally formed wth the el qngate
sl eeve at df end\n@gwsiamghsfipdaptpr ageo grta|<=.lalr2d.r4re%rilv-¥%a purthen COMPRISIg ar ¢ j of

adapt or accordi.n cl,aim 19.. rein the first and second spiral have

i denti cal @8ﬂ§h?‘g18f)li%5ﬁgle’ltﬁng@fggﬁl\r%ggtﬁ‘ce with any one of clains 1-7 or clains
9-13. 21. Anin-line strain relief adaptor according to claim 19, wherein
the two spirals have different constructions. 22. An in-line strain relief

adapt or acqqr di ngh nAiRradelicifadipier acekiat 10 ¢lahab/Whereinhls padiist fetectr ai n
relief adaptor conprises a plastic noulding. 23. An in-line strain relief
adapt or acdmmdihedoll@viagya spoegenf fathie gudeocedhasiyepadi ns, further conprising a
metal insert. 24. An in-line strain relief adaptor according to any one of
the preceding clains, wherein a penultimate |oop of the spiral has a

recess and the end. of the. spiral is bent..to fit and.l.oc Ly within the
Fecess. 13 135 Hiintine s Blcopp Prrearitiagmy préRturfRIgh Mbb' o
t he precedi - Al . [ ' onduit is any one of the
fol | ow ng: t%ﬁ%@gﬁ%ﬁg o{l)tgelﬁlrz}ecﬁkg efdngéﬂelgie@v&
19.  An in-line strain relief adaptor according to any one of the preceding claims,
further comprising a second spiral integrally formed with the elongate sleeve at an end

opposed to the first spiral.

20.  An in-line strain relief adaptor according to claim 19, wherein the first and
second spiral have identical constructions in accordance with any one of claims 1-7 or

claims 9-13.

21.  An in-line strain relief adaptor according to claim 19, wherein the two spirals

have different constructions.

22.  An in-line strain relief adaptor according to any one of the preceding claims,

wherein the strain relief adaptor comprises a plastic moulding.

23.  An in-line strain relief adaptor according to any one of the preceding claims,

further comprising a metal insert.

24.  An in-line strain relief adaptor according to any one of the preceding claims,
wherein a penultimate loop of the spiral has a recess and the end of the spiral is bent to

fit and lock snugly within the recess.



extension; an optical cable; an electric cable; and a hose. 26. A nethod of
relieving strain of a flexible conduit, the nmethod conprising: fitting an
el ongate split sleeve of an in-line strain relief adaptor onto a portion of
the conduit; and wapping a resilient spiral band integrally connected to
the el ongate split sleeve onto an adjolhing portion of the conduit to
provide a transition in flexure stiffness to a |ocal portion of the
conduit to mnimze bending of the conduit beyond a predeterm ned m ninum
bend radius. 27. A nethod according to claim 26, wherein the in-line strain

nd radius. 27 A me _ _ rein the in-line
Cerain rel 2oui ng g A SERTMOF IR T G i R3nd pitegifchot | '

conpri si ng:

adapt or acGaLAiRdd ARk BfRTischal BR: braf @bwifkkd mit@Ensid gbsichdk evi ng

a flexible conduit, t kit conprising: a strain relief adaptor according
to any one egfensib@iaifoplical 3aklé; adleRictik chBle?did #lide. @ tangential plate. 30. A

kit according to claim?29, wherein the tangential plate has two or nore
fastening holes; said kit further conprising: two or nore fasteners
mat chi ng sai d fastening haoles. ) . . ..
26. A method of relieving strain of a flexible conduit, the method comprising:
fitting an elongate split sleeve of an in-line strain relief adaptor onto a portion of
the conduit; and
wrapping a resilient spiral band integrally connected to the elongate split sleeve
onto an adjoining portion of the conduit to provide a transition in flexure stiffness to a
local portion of the conduit to minimize bending of the conduit beyond a predetermined

minimum bend radius.

27. A method according to claim 26, wherein the in-line strain relief adaptor is in

accordance with any one of claims 1-25.

28. A Kit for strain relieving a flexible conduit, the kit comprising:

a strain relief adaptor according to any one of claims 1-25.

29. A Kkit for strain relieving a flexible conduit, the kit comprising:
a strain relief adaptor according to any one of claims 1-13 or claims 19-25; and

a tangential plate.

30. A kit according to claim 29, wherein the tangential plate has two or more
fastening holes; said kit further comprising:

two or more fasteners matching said fastening holes.



