ELECTRI CAL CABLE RESTRAIN DEVI CE USI NG A DOUBLE WEDGE CHUCK BACKGROUND OF
THE | NVENTI ON [OOOl1l] El ectrical cable fittings nay be used to connect a
flexible cable to an enclosure and to provide strain relief. In sone

i nstances, the electrical fitting may include a chuck that is conpressed
agai nst the cable to forma nechanical grip around the cable. BRI EF
DESCRI PTION OF THE DRAWNGS [0002]Fig. 1 is an isonetric view of a cable

restrai n deviCRCTRIGAL WASEE RESER AONDEYUCBIUSINGRATIOUBIE WEFRGE CHUCK
i mpl enent ati on descri bed herein; 100031Fig. 2 is a side view of the cable

restrain device of Fig. 1 iBA@(@ﬁWP‘}F‘HEWWI@NOm

[0001] Electrical cable fittings may be used to connect a flexible cable to an enclosure
and to provide strain relief. In some instances, the electrical fitting may include a chuck that

is compressed against the cable to form a mechanical grip around the cable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Fig. 1 is an isometric view of a cable restrain device in an unassembled
configuration according to an implementation described herein;

[0003] Fig. 2 is a side view of the cable restrain device of Fig. 1 in an unassembled
configuration;

[0004] Fig. 3 is a cut-away perspective view of the cable restrain device of Fig. 1 in an
assembled configuration;

[0005] Fig. 4 is an exploded side cross-section view of the cable restrain device of Fig. 1;
and

[0006] Figs. 5A and 5B are a front view and side perspective view, respectively, of the

chuck of the cable restrain device of Fig. 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0007] The following detailed description refers to the accompanying drawings. The
same reference numbers in different drawings may identify the same or similar elements.
[0008] In systems and methods described herein, a cable fitting with a dual wedge can

provide increased cable retention force and reduced fitting length over single wedge fittings.



[0004]Fig. 3 is a cut-away perspective view of the cable restrain device of
Fig. 1 in an assenbled configuration; 100051Fig. 4 is an expl oded side
cross-section view of the cable restrain device of Fig. 1; and [0006] Fi gs.
5A and 5B are a front view and side perspective view, respectively, of the
chuck of the cable restrain device of Fig. 1. DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS [0007] The foll owi ng detail ed descri ption
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different drawm ngs may identify the sane or simlar elements. [0008]1n

systems and,fBLARGFaL6RGRE RO i Ghhtafbrt®BlbeliikeldiR9 W th a dual wedge can
[0009] As shown in Fig. 1, cable restrain device 100 may include a gland nut 110, a
chuck 120, a bushing 130, and a body 140. In a use case, body 140 may be axially aligned
over a cable 150 and joined together to secure cable 150 within cable restrain device 100.
More particularly, threads 112 of gland nut 110 may engage threads 142 of body 140 to
enclose chuck 120 and bushing 130. Tightening threads 112 and 142 cause gland nut 110 to
overlap body 140. As gland nut 110 and body 140 move closer together along a central axis
of cable restrain device 100, angled surfaces on the interior of gland nut 110 and body 140
cause chuck 120 to collapse inwardly against cable 150 to retain cable 150.
[0010] Gland nut 110 and body 140 may be formed from, for example, aluminum, steel,
or non-metallic materials to provide a rigid structure for securing cable 150. Chuck 120 may
include a softer material, such as nylon, that may allow chuck 120 to collapse inwardly and
compress against cable 150. Bushing 130 may include a sealing material, such as a
thermoplastic rubber, that may allow bushing 130 to be inwardly compressed and guided by
chuck 120.
[0011] Fig. 2 provides a side view of cable restrain device 100 in an unassembled
configuration. Fig. 3 provides a cut-away perspective view of cable restrain device 100 in an
assembled configuration. Fig. 4 provides an exploded side cross-section views of cable
restrain device 100. Referring collectively to Figs. 2-4, gland nut 110 may include interior

threads 112, a sloped contact surface 114, a hexagonal band 116, and a bore 118.



provi de increased cable retention force and reduced fitting | ength over
single wedge fittings. Fig. 1 provides an isonetric view of a cable
restrain device 100 in an unassenbl ed configuration according to an

i npl enent ati on described herein. [0009] As shown in Fig. 1, cable restrain
device 100 may include a gland nut 110, a chuck 120, a bushing 130, and a
body 140. In a use case, body 140 nay be axially aligned over a cable 150
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120 to coll apse inwardly agaj nst cable 150.to retain cable 150. 1001014 and
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non-netallic nmaterials to provide a rigid structure for securing cable 150.
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al | ow bushing 130 to be inwardly conpressed and gui ded by chuck 120.
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angle of sloped contact surface 114 may match a corresponding contact surface of chuck 120
(e.g., distal end tapered surface 124, described below) and may guide chuck 120 inwardly
(e.g., toward a central axis of cable restrain device 100) as gland nut 110 is advanced axially
onto body 140. Hexagonal band 116 may be provided on an outer surface of gland nut 110
to receive, for example, a wrench for tightening interior threads 112 of gland nut 110 onto
threads 142 of body 140. Bore 118 may generally be configured to receive chuck 120 such
that, when cable restrain device 100 is fully assembled, chuck 120 and bushing 130 may be
contained within bore 118 of gland nut 110.
[0013] Additional views of chuck 120 are included in Figs. 5A and 5B. Particularly, Fig.
5A provides a front view (e.g., looking onto the distal end) of chuck 120, and Fig. 5B
provides a side perspective view of chuck 120. Referring collectively to Figs. 2-5B, chuck
120 may include multiple segments 121 joined in a hinged fashion to form a ring with an

inside diameter 122 sized to fit around cable 150 (not illustrated in Fig. 5A). Each segment



[0012] Interior threads 112 may be configured to engage correspondi ng
external threads 142 of body 140. Sloped contact surface 114 may extend
annularly to forma portion of bore 118 of gland nut 110. Sl oped contact
surface 114 may generally have an angle froma central axis that provides a
gradual |y decreasing inside diameter of a portion of bore 118 in a
direction extending axially froma proxinmal end to a distal end of cable
restrain deMidfehdédO120Rany axhmeligteriastesthddn, 4 disfal end persd opeea0nt agioulder
surface 114 may have an angl e of -45 degrees that extends annul arly about
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the angl e of sl oped contact 'surface 114 shown in Is illustrative,
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The angl e ace correspondi ng cont act
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cable restrain deV|ce 100) as gland nut 110 is advanced axially onto body
140. Hexadwial 1bhaigl 4).1Pisialyend éansrashsuefaer bit and moxiaral sud tapered stirfedeal?d afut
110 to receive, for exanple, a wench for tightening interior threads 112
of gl and reath dbthennid! mhy badsnfigiRedfo ibediicd 4ith sBped cdritdct sanfagelidradiglandbe
configured to receive chuck 120 such that, when cable restrain device 100

is fully aaeaﬁbla@d)pe@bmkctlsaﬁa@emmmhbgd memomoﬂw&ga]wd within bore
118 of gland nut 110. 100131Additional views of chuck 120 are included in
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with an in dlaneter 122 sized to fit around cable 150 (not illustrated
in Fig. 5&? Cﬁ&%&fﬁtré iBglexice 109has comuepstie ax3wt PrRsSHre Hcarplied foghwck 420+ e h 123,
a distal end tapered surface 124, a shoul der 125, and a proxinmal end

t aper ed s@nglaoé dm@@ en@@gmdtsgrf@ll Zﬁyamgem‘mﬂyen@tel@l ay prgl¢ of earsespoling uch
that chuck 120 may have a vari able inside dianmeter 122. 100141As shown in
Fig. 3, chlopkd t@0adrayriine ddadgeehdwiut hit Jhaadglewf plok®mileend.tapentd dirface 126

may generally match an angle of corresponding sloped contact surface of body 140 described
below.

[0016] Shoulder 125 of each segment 121 may form a seat for bushing 130. As
described further below, bushing 130 may rest within a portion of chuck 120 in a
circumference defined by shoulders 125. Shoulders 125 may position a central bore of
bushing 130 in the axial pathway for cable 150.

[0017] Each distal end tapered surface 124 and each proximal end tapered surface 126
may slide each segment 121 toward a central axis of cable restrain device 100 as gland nut
110 is advanced on body 140. In one implementation, joints 127 may collapse inwardly

(e.g., toward a central axis of cable restrain device 100) to permit inward movement of



bore 118, Fig. 4). Distal end tapered surface 124 and proxi mal end tapered
surface 126 of each segnent 121 nmay be configured to interface with sl oped
contact surface 114 of gland 110 and a sl oped contact surface 144

(descri bed further below of body 140. [0015]Di stal end tapered surface 124
and proxi mal end tapered surface 126 may generally have opposing angl es
that force segnents 121 inwardly (e.g., toward a central axis of cable
restrai n deymests 100) Irisenedaipidmastion, putall 2 pmas snolwld islaapgliteidnérsectivigk 120.
The angle of distal end tapered surface 124 may generally match an angl e of
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pr oxi mal tapered surtace 126 nay generally match an angle of

corres pon%@%ﬁéf%@%ﬂ oML ?}i’}s gegc%;c%zsggrep ?g%( (;ré!lgde%%ﬁ ?sesgntgﬁ h‘parallel fthe o

[ 0016] Shou eac sea
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central bore of bushing 130 in the axial pathway for cable 150. [0017] Each
di stal endecgmpis &4l lapse inpardiy\ tpvessd A content el Irterdortegibrl @8l of eachpegments
may slide each segnent 121 toward a central axis of cable restrain device
100 as gl d2d nmytengigr ¢ableathfancecironathodi§0 d4bin dableongraimpédoe@at Alsa, asj oi nt s
127 may col |l apse inwardly (e.g., toward a central axis of cable restrain

devi ce 10GgintsO 2pebIThpse im@iin;, BRUEARNDS Of eachSegiiemt 12 1 b fokde MRRing 130
i npl enentation, joints 127 may include relatively thinner sections (e.g

conpar ed ggwéﬁggggﬂﬁméﬁékmﬂ%qgoangIed strips nolded to fold inwardly. In
anot her i npl enentatlon jOIntS 127 nay i ncl ude scores lines or indentations

essenti al | ral a rest n devyi 100, Joj nLs 127
ey bend 1A ket Mo 2 plonifd By whg MR SR chernaad! i ar y
toward a cent axrs | nt eri or teet 23 of each segnment 121 may en a e
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joints 127 col |l apse inwardly, shoul der 125 of each segnent 121 may force
bushi ng 130d p gowirad bors 1Séall hanenentpresspd dian®eer of bushing 130 at seating area 132 may

generally be slightly smaller than an inside diameter of chuck 120 at shoulders 125 (e.g.,
before compression occurs). Tapered surface 134 may generally be configured to match the
angle of proximal end tapered surface 126 and a sloped contact surface 144 of body 140
(described below). Tapered surface 134 may contact body 140 along sloped contact surface
144 when threads 112 of gland nut 110 are advanced onto threads 142 of body 140. Central
bore 136 may generally be sized to accommodate cable 150 (or a particular range of sizes for
cable 150). When inserted within chuck 120, central bore 136 may be axially aligned with a
central axis of cable restrain device 100. Bushing 130 may be compressed (e.g., by shoulders
125 and sloped contact surface 144) to seal around cable 150 and sloped contact surface 144.
[0019] Body 140 may include external threads 142, sloped contact surface 144, a

hexagonal band 146, installation threads 147, and a bore 148. External threads 142 may be



[0018] Referring to Figs. 2-4, bushing 130 may include a generally

ri ng- shaped object including a seating area 132 to engage chuck 120, a
tapered surface 134 to engage body 140, and a central bore 136. The
unconpr essed di aneter of bushing 130 at seating area 132 may generally be
slightly smaller than an inside diameter of chuck 120 at shoul ders 125
(e.g., before conpression occurs). Tapered surface 134 nay generally be
confi gur ecconfiginmt ¢heiidage amiatspoading iraxidrahreadyl] agresl|d i N { ACBloped caiacta

sl oped contact surface 144 of body 140 (described bel ow). Tapered surface

134 may copt@ed 14p0dYy Ldlndhang 8l WREH 18Pt 86t SRpEd @&ﬁa&%fmemtrﬂgfads 112
of gland nut 110 are advanced onto threads 142 of body 140. Centrdl bore
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surface 144) to seal around cable 150 and sl oped contact surface 144.

[ 0019] Bodylistalendwy§ catle rastiainedevise Q0. Far edanpla.49 shavwpeldgcbriansd conipgtace

144, a hexagonal band 146, installation threads 147, and a bore 148.

Ext er nal tshrfecdsi4ld2y hawe dneanglecddhidgpreesithaoeaaghganclarly ab@ankk cetriahixds oD
threads 112 of gland nut 110. Sloped contact surface 144 may extend

annul ar | y cablehbdiralogitick40.0. A oReeivathakdr hetbih a@addd ofMypdieidatat surfdeave an
angle froma central axis that provides a gradually increasing inside

di aneter qf i : : i I i j I m a
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shown in H g. slo contact . surfa 144 may. have angl,e of 45 degrees
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As descri bed. further q$rein t he angl e of sl oped c%ﬁégcl surface 144 shown
in Fig. 4Spdagesopdpighughk 120apd Beshre bi0qs<huskal20and hushingd 3§ are epmapsessed t han
or less than 45 degrees). Sloped contact surface 144 may be wi de enough to
si mul t ane@gaihst bodyitl 4¢ by sherthreeded engapenentefiglind 1201 Hheith be#ly h¢0.130 as chuck
120 and bushi ng 130 arc conpressed agai nst body 140 by the threaded
engagenmeni0020] gl afiek angle dflDopsidtdontacoyurthd® 1440@2 @dsthealinghieh die sgtpett

contact surface 144 may essentially match the angl e of corresponding

proxi mal eaﬁegpaﬁ&hggms@mp&ﬁ tdpPed Qlrf4BUsK (JrZBhclanth)aad enRbdsuthac e34@¢ (of
bushing 130). SimTlar to sloped contact surface 114 of gland nut 110,

sl oped co > f ace: ' ' A
N e e
recei ve inyar o ressi.ve fo .on osi.te e f.rom body 140 and
G and nut 1500 SRR B hEh 3P0 iENa g ka1 1R AT oBE I on an
outer surface of body 140 and may . . . i

body 140. Thus; chuck 120 may receive inwardly compressive forces on opposite ends from

body 140 and gland nut 110, respectively.

[0021] Hexagonal band 146 may be provided on an outer surface of body 140 and may

be configured to receive, for example, a wrench. Installation threads 147 of body 140 may

be inserted through, for example, a wall of an enclosure or another support structure to which

body 140 may be secured. In one implementation, a nut (not shown) may be applied over



be configured to receive, for exanple, a wench. Installation threads 147
of body 140 may be inserted through, for exanple, a wall of an enclosure or
anot her support structure to which body 140 may be secured. In one

i npl enentation, a nut (not shown) may be applied over installation threads
147 with the wall in between to secure body 140 to the support structure.
Bore 148 nmay generally be of a fixed dianmeter configured to receive cable

150 t her etihstolligion tAREE2IUTNItH Bieaval Biddebseceftd sa¢durebd B 140a0ti@ciuppoiit kaa@srel N
cable restrain device 100 (e.g., sloped contact surface 114, distal end

tapered sus§2Ggg kel ccREANY) B?Ablfl jﬁ fided BRRIRY cSMIJREL01E&ivd BRI 5h RlftREEN 34,

and sl oped contact “surface may generally be shall ower than

conventi o itti t hat ‘use a_chuck and b in ressi on. s m The
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| ength of the cable restrain device 100. For e |l e, as shown in Fig._ 4,

sl oped corftoped et ace il Atr e WC@H&H&%@Q@W@@@ 1@&@%@‘5&%@
one-to-one ratio of axial length to radial thickness (e.g., shown in Fig. 4
as an angltepestd usfage §3beny slogpdiromindt purfanedditviay gaacralipbe ebllover thee 126,
tapered surface 134, and sl oped contact surface 144 nmay have a one-to-one
rati o of awhadntioesidittingsahatade alchtitk aldieskingeogpressibowystem. Hihg shallosser taper
angl e of 45 degrees). [0023]In other inplenentations, different

angl es/ r atah@s hagRohtiBER 5 AGWIUCLBN T the AchBYaxid) End8L6K thEB4blEXRTRINGIevRBY
sl ope angl es greater than 25 degrees up to 45 degrees or nore nmay generally

provi de f a ggéﬁﬁ[j I | 41 i i . i , of
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t he proxinmal. si angles (e.q., for.proxinal end t ed surface, 126
apered sonae AR oot S uT im0 RIS i G R SpEF iy
shal l ower than the djstal side angles (e.g., for sloped contact surface
114, di st &1 -&ritt angpeleed -&#@gé%f‘é)-lgwaﬂvm@?lmﬁ e fnerrsh suiacs 1 3, dapered
illustration of Fig. 4, the angles of all sloped surfaces on the proxim

si de may sotfadeahdé, atdeslepederoatasibtuntace déhmer hee gone-toadneaptio of exiabledgth e f aces
on the distal side. 100241ln contrast with the inplenentations described
her ei n, coalidnhickhmab (d.¢.1 sHowgsintligt4d assm amghi ofglSalegrdge chuck may have
relatively long gland nuts at the distal end that are expensive to

manuf act ugg23nd I RWHhdremaldnfneRiondBURen g B MosttRad G658 sHdwd0n Hif e 1&1§jﬂgt h
of these conventional fittings can make themdifficult to nount in tight

spaces. ver ~ Sinply, decreasing, the Length of the fitti woul d resul t
ha T ar g TG EoR sROmHenS! R ARl SIR R B R S i o
sel f-guiding property of the bushing-chuck stack, For_exanple, if the taper
angl e excBwyLepgalipgiavide fopa reduchonyingveralciepswith predigiable alignmens,pfrablene
al i gnnent behavi or of the bushing-chuck stack is generally unpredictable.
restrain device 100 over conventional fittings. In another example, the proximal side angles
(e.g., for proximal end tapered surface 126, tapered surface 134, and sloped contact surface
144) may be steeper or shallower than the distal side angles (e.g., for sloped contact surface
114, distal end tapered surface 124). Thus, in contrast with the illustration of Fig. 4, the

angles of all sloped surfaces on the proximal side may not have the same absolute degree

(e.g. £ value) as sloped surfaces on the distal side.



190251Thus, according to an inplenentation described herein, a cable
fitting may include a gland nut, a body, and a chuck. The gl and nut nmay
include first threads, an axial gland bore, and a first sloped surface

al ong a portion of the axial gland bore. The body may include second
threads configured to receive the first threads, an axial body bore, and a
second sl oped surface along a portion of the axial body bore. The chuck may

i nclude myppi4ql e seQRBALSHiPIHREhpidmeAtdlioRgeshcfiBehedéing @nstaddral Attinighthat Each
of the multiple segnents may |ncFude a distal end tapered surface and a

pr oxi mmal gﬂg a%?%%@gdﬁ%%ﬁgfﬁg ! a?ﬂglyrlHﬁ lﬁﬂc?n@@gb’the%l%ltehg teluek may be

configure rmam axi rece ving a cab Wien the flrst

threads of the.gland n are dvanced onto th 8859 hre dy,
the rirst cSPuBiR gl E S Pﬁ%?gaag?foa%ﬁ Igeﬁaﬁ%sft?f%o%p%oe s G030 ce
to the dlstal end tap ered surfaces and %he second sl.oped surface is

conf i gur edhgss cawﬂnyoaa éﬁ%’%ﬁ‘fcf%%?é‘%"é‘i‘ gidtieyt tognewynt i Helrsgassta oyt aper ed
surfaces. The conpressive forces cause inward deformati on of the chuck to
secur e t heimplyldecrsiding thetléretiagf thk fivtandwayld requirine]langeriapertamgle on its internal

i npl enentation, the cable fitting may further include a bushing with a
central bgags whithitaaicompeoniist thepkl-gting piopeny of the bobhing-chugk stmdkl de a
seating area to support the bushing within a circunference of the chuck and

a shoul derex},0,ROFiifd ﬁﬁeﬁéﬁ%le"&@&é’c@ hskRERet fhd NRnMIERIckRak hRYis 100 €fhnt 1 ehe
first threads of the gland nut are advanced onto6 the second threads of the

body, the a Q%L&% \g&y ofctﬁ’gp{lsqﬁ }Rl%k%%{? ﬁgl%nkﬁll?%ggreﬁfc?w the cable.

[ 0027] The T©6reg 0|ng @seription of exe ntations provides

illustrati n scri but i.s not en tive or to
it ¢ ne ISR s DerRLdiRg Il Y Snie s el e S S

Modi fications and varlatlons are possible in Iight of the above teachings
or may be iz@dds & gand pgnt ppdicenda Cg'fwkt heheegttistivarysnclpdo st Kreadsughaitle

i nvention has been described in detail above, it is expressly understood
that it wigldndiberappdn dinit stopep enrfmrsiaigd pagtion of thhexiableudhorcarkhetbody maye
invention may be nodified wi thout departing fromthe spirit of the

i nvent i onincadd etiéndchaagesordfgufedl thire@es 9o fire thraddspnganial iodydyrd)andrade to
the invention w thout departing fromthe spirit and scope of the invention.

Ther ef or eseéo*ﬂe sf Y SarERR G %%di‘ﬁé&éfﬂ% QR bsdyt BurbeTROBRIHSRAMneNaaP! ary,
rat her than |ng and t true scope of the invention is that defined

o

in the foll ?tlple gegments joined in a hinged fashion to create a ring. Each of the multiple segments
may include a distal end tapered surface and a proximal end tapered surface. The gland nut,
the body, and the chuck may be configured to form an axial pathway for receiving a cable.
When the first threads of the gland nut are advanced onto the second threads of the body, the
first sloped surface is configured to apply a first compressive force to the distal end tapered
surfaces, and the second sloped surface is configured to apply a second compressive force to
the proximal end tapered surfaces. The compressive forces cause inward deformation of the

chuck to secure the cable within the axial pathway.



10029] No el enent, act, or instruction used in the description of the
present application should be construed as critical or essential to the

i nvention unless explicitly described as such. Al so, as used herein, the
article "a" is intended to include one or nore itens. Further, the phrase
"based on" is intended to nean "based, at least in part, on" unless
explicitly stated otherwise. WHAT IS CLAIMED IS: |.A cable fitting,

conpri si ng0026] IRawtkerdmplémenttioudihagabile fistingt haehdther Mol iaddusiihgrdthaor e,
and a first sloped surface along a portion of the axial gland bore; a

body i ncl udhigl Ree OE&htd”fftE@&%ltﬁ)@éﬁe'gﬁiéh%%fft}% J&EE 4§ ihdI8dd & Ee’%hn% brgags, an
axi al body bore, and a second sloped surface along a portion ofthe axi al

body bor e’su?ﬁ&t the bus 13% %ﬁ&%(? E')l?&{n!ﬁg}eiﬁge HP'J[hE ICHJI eﬁl?%%h%i& t%) a[R)% 0%\0[?@ reate a

ring, where each o e segnen es a apered
curface and & oXTRL Cof pper e suiLage oo rWherln, | he gl cnd nul
receiving tlelle geacglld threads of the body, the shoulders may compress the bushing to seal around the
cable.
[0027] The foregoing description of exemplary implementations provides illustration and
description, but is not intended to be exhaustive or to limit the embodiments described herein
to the precise form disclosed. Modifications and variations are possible in light of the above
teachings or may be acquired from practice of the embodiments.
[0028] Although the invention has been described in detail above, it is expressly
understood that it will be apparent to persons skilled in the relevant art that the invention may
be modified without departing from the spirit of the invention. Various changes of form,
design, or arrangement may be made to the invention without departing from the spirit and
scope of the invention. Therefore, the above-mentioned description is to be considered
exemplary, rather than limiting, and the true scope of the invention is that defined in the
following claims.
[0029] No element, act, or instruction used in the description of the present application
should be construed as critical or essential to the invention unless explicitly described as
such. Also, as used herein, the article "a" is intended to include one or more items. Further,

the phrase "based on" is intended to mean "based, at least in part, on" unless explicitly stated

otherwise.



wherein, when the first threads of the gland nut are advanced onto the
second threads of the body, the first sloped surface is configured to apply
a first conpressive force to the distal end tapered surfaces, and the
second sl oped surface is configured to apply a second conpressive force to
t he proximal end tapered surfaces, and wherein the conpressive forces
cause inward deformation of the chuck to secure the cable within the axi al
pat hway. 2WH¥l E0LAIMBD ($1ig of claim |1, further conprising: a bushing with
a central bore, wherein each of the nmultiple segnments of the chuck
include a ﬁeathﬁgmﬁéﬁﬁh{’céﬁpﬁgﬁ% t he bushing within a circunference of the
chuck and a shoulder and to position the central bore in the axial pathway,

and wher gj ' r 0 I t nced
onto the second lﬁl}de}é“gzﬁl%ﬁaﬁ% %‘1}% g%’e%c{;t %Iggéﬁldc{lj?ﬁégfog g’caglgr(parﬁe}gt sSl e? S@% i ng
around the cable. .3. ghe caFIe %htting of claim2, wherein the gland nut
and the biMiEAPUHRN ehRERYEF 834 BO%it within the axial gland bore. 4. The
cable fitting of claim2 herein the bushing further conprises a tapered
bushi ng sur f ace body inglediag pecond thyerdssanBgwpd ip waeivathe first thenafls, goraathl bedy
contact the tapered bushing surface.
bore, and a second sloped surface along a portion of the axial body bore; and

a chuck including multiple segments joined to create a ring, wherein each of the
multiple segments includes a distal end tapered surface and a proximal end tapered surface,

wherein the gland nut, the body, and the chuck are configured to form an axial
pathway for receiving a cable,

wherein, when the first threads of the gland nut are advanced onto the second threads
of the body, the first sloped surface is configured to apply a first compressive force to the
distal end tapered surfaces, and the second sloped surface is configured to apply a second
compressive force to the proximal end tapered surfaces, and

wherein the compressive forces cause inward deformation of the chuck to secure the

cable within the axial pathway.

2. The cable fitting of claim 1, further comprising:

a bushing with a central bore,

wherein each of the multiple segments of the chuck include a seating area to support
the bushing within a circumference of the chuck and a shoulder and to position the central

bore in the axial pathway, and
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5. The cable fitting of claim2, wherein the bushing conprises a

t hernopl astic rubber material. 6. The cable fitting of claiml, wherein a
taper angle of one of the distal end tapered surface is |arger than 25
degrees froma central axis of the cable fitting. 7. The cable fitting of
claiml, wherein a taper angle of one of the proximl end tapered surfaces
is larger than 25 degrees froma central axis or the cable fitting. 8. The

cable fitting okhe&tia] whdn thelfestehraddsf thagland angire adfantédonio o svabndEthileads
tapered surfaces and the taper angle of the distal end tapered surfaces are

of the samgyROgiyathedBONIAES cofBFRS HRlbudhihD afRAl hAdBRY an i nwardly-facing
surface. 10. Thé cable fitting of claim1, wherein the second threads are

| ocated at a distal end of the body and wherein the body is further
configured with installation threads at a proxi mal end of the body to

r h nt i tructure. 1. A chuyck for.a cable fittin
igf’r}ltj)r ie sit ng&_. bOdyThte%agler}R’Hné op gai?n , wherein the éland nut and the buslinng are conﬁgurec{ to g

fit within the axial gland bore.

4. The cable fitting of claim 2, wherein the bushing further comprises a tapered bushing
surface and wherein the second sloped surface is configured to contact the tapered bushing

surface.

5. The cable fitting of claim 2, wherein the bushing comprises a thermoplastic rubber

material.

6. The cable fitting of claim 1, wherein a taper angle of one of the distal end tapered

surface is larger than £25 degrees from a central axis of the cable fitting.

7. The cable fitting of claim 1, wherein a taper angle of one of the proximal end tapered

surfaces is larger than £25 degrees from a central axis of the cable fitting.

8. The cable fitting of claim 1, wherein the taper angle of the proximal end tapered

surfaces and the taper angle of the distal end tapered surfaces are of the same angular degree.
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mul ti pl e segnents positioned around a central axis, each segnent i ncluding:
a first tapered surface on a distal end, wherein the first tapered surface
sl opes outwardly fromthe distal end away fromthe central axis, and

a second tapered surface on a proximal end, wherein the second tapered
surface slopes outwardly fromthe proximal end away fromthe central axis;
and multiple joints interposed between the nultiple segnents, wherein

the multiple semrabk Ay GE¢LIPI SwhaéinteacH OfF e aaulfifle sedrtgedrstided a Rl Ve
a cabl e, wherein each segnment of the nmultiple segnents is configured

to recei V%@QHBW&?%&%aﬁcﬁ{ggagﬁn%grdm-gatcfﬂ%sﬁ%%éper ed surface and the second

tapered surface to torce seg e nultiple segnents inwardly
toward the central axis, and wherein each joint of the nultiple
joints is configured to collapse inwardly to reduce an inside dianeter of
the ring. includes teeth along an inwardly-facing surface to enga?e t he
cabl e. 130 TheThherble Bitingjofclaim 1, Whpsteiha seqead hispsds 45¢ lacaedpt ¢ distal spdpkd
surface and the slope of the second tapered surface are each greater than
25 degr eeshd baiy andevieesin tlad baalyiis further configured with installation threads at a proximal

end of the body to secure the body to a mounting structure.

11. A chuck for a cable fitting, comprising:
multiple segments positioned around a central axis, each segment including:
a first tapered surface on a distal end, wherein the first tapered surface slopes
outwardly from the distal end away from the central axis, and
a second tapered surface on a proximal end, wherein the second tapered
surface slopes outwardly from the proximal end away from the central axis; and
multiple joints interposed between the multiple segments, wherein the multiple
segments and multiple joints form a ring configured to receive a cable,
wherein each segment of the multiple segments is configured to receive compressive
forces on the first tapered surface and the second tapered surface to force each segment of the
multiple segments inwardly toward the central axis, and
wherein each joint of the multiple joints is configured to collapse inwardly to reduce

an inside diameter of the ring.

-12 -



14. The chuck of claim 13, wherein the slope of the first tapered surface
is 45 degrees fromthe central axis. 15. The chuck of claim 11, wherein
the slope of the first tapered surface and the slope of the second tapered
surface have different |ength-to-thickness ratios. 16. The chuck of claim
11, wherein each segnent of the nultiple segnents further conprises: a
seating area to support a bushing, and a shoul der to conpress the

bushi ng when t hgheshasest clhisn f DraAREIH @MQQMeﬁMhamhh§1@%M@{s faxher  17.
The chuck of claim 11, wherein the chuck is configured to fit within an

axi al bor,9{4a t&l,tﬁ‘?gtng gﬁ gﬁwﬁhl)}-ﬁgilngggﬁ“a& leﬁge?g@ tfjl_géa%ﬂé’.al surface that

mat ches the angle o irst "tape surtac cable fitting,
conpri si ng: a gland nut including a first axial bore, wherein the
gl and nut includes internal threads along a portion of the first axial bore

and a first sloped surface along another portjon of the first axjal bore;
13. I%e chuck of claim 11, waerein the slop% of the first taperes surface an% tfle slope o

the second tapered surface are each greater than +25 degrees from the central axis.

14.  The chuck of claim 13, wherein the slope of the first tapered surface is 45 degrees

from the central axis.

15.  The chuck of claim 11, wherein the slope of the first tapered surface and the slope of

the second tapered surface have different length-to-thickness ratios.

16. The chuck of claim 11, wherein each segment of the multiple segments further

comprises:
a seating area to support a bushing, and

a shoulder to compress the bushing when the segment is forced inwardly toward the

central axis.

17. The chuck of claim 11, wherein the chuck is configured to fit within an axial bore of a
gland nut that includes a sloped internal surface that matches the angle of the first tapered

surface.
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a body including external threads configured to receive the internal
threads and a second axial bore at a distal end, wherein the body includes
a second sl oped surface along the second axial bore; a chuck,

i nt erposed between the gland nut and the body, wherein the chuck includes
mul ti pl e segnents and wherein each segnent of the multiple segnents

i ncludes: a distal end tapered surface that matches the first sl oped
surface, algr oxAaable €inthgt apapegdngur f ace that nmatches the second sl oped
surface, a seating surface wth a shoulder, and an inward-facing surface;

and a bushiiReh n&eRdL@EHE ﬁ%ﬁt%x?a@%&reoﬂlhéﬂ@ﬁl tﬁggrahaauﬁmeﬁﬁe@mtérﬁﬁ tRidgiN N9
including a third axial bore and a bush |ng tapered surface that matches the

second sl g % 51{1819 h8 rﬁrst axyg~I %{)I‘%I aid ar}?r gl&pseh S é‘lfl(%l al&j gjaeﬂ[otﬁe? %msu%% aXI al

bore, the aX|a are con Pmoan axi a
pat hway f%r a c@ 19. The cable f|tt|ng of cIa|n118 wherei n, when the
i nternal tH? SF@ advanced onto the external threads, the flrst sl oped
surface is conflgured to apply a first force to the distal end t aper ed
surfaces, and tawdydedvding Peigay! Bueada cenfigiredbiofeepivetc inemphibyeads sedand
force to both the proxinmal end tapered surfaces and the bushing tapered
surface, second axial bore at a distal end, wherein the body includes a second sloped surface along the

second axial bore;
a chuck, interposed between the gland nut and the body, wherein the chuck includes
multiple segments and wherein each segment of the multiple segments includes:
a distal end tapered surface that matches the first sloped surface,
a proximal end tapered surface that matches the second sloped surface,
a seating surface with a shoulder, and
an inward-facing surface; and
a bushing, configured to seat on the seating surface, the bushing including a third
axial bore and a bushing tapered surface that matches the second sloped surface;
wherein the first axial bore, the second axial bore, the third axial bore, and the chuck

are configured to form an axial pathway for a cable.

19. The cable fitting of claim 18, wherein, when the internal threads are advanced onto
the external threads, the first sloped surface is configured to apply a first force to the distal
end tapered surfaces, and the second sloped surface is configured to apply a second force to

both the proximal end tapered surfaces and the bushing tapered surface,
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wherein the first and second forces cause i nward deformati on of the chuck
to force the inward-facing surfaces against the cable, and wherein, the
shoul ders force the third axial bore of the bushing agai nst the cable.

20. The cable fitting of claim 18, wherein the chuck further conprises:
joint sections interposed between each segnent of the nmultiple segnents,
wherein each of the joint sections is configured to collapse inwardly to
reduce an i nsi dehgdtianid Bst 8fd dcbendc ek cause inward deformation of the chuck to force

the inward-facing surfaces against the cable, and

wherein, the shoulders force the third axial bore of the bushing against the cable.

20. The cable fitting of claim 18, wherein the chuck further comprises:
joint sections interposed between each segment of the multiple segments, wherein

each of the joint sections is configured to collapse inwardly to reduce an inside diameter of

the chuck.
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