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AN ELECTRI CAL CONNECTOR BACKGROUND [ 0001] The subject nmatter descri bed

her ei n 4levater/gerreral |y to a backshell for an el ectri cRCTaSA0M@H5T3 and,
nore particularly, to a rotationally configurable backshell for an

el ectrical connector. [0002]El ectrical connectors generally include |oose
cables and/or wire bundles that extend froma cable end of the connectors.
The cabl es are configured to engage an el ectrical conponent. However, the
cables typically are not secured and may be subject to forces that
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backshell may be oriented in-line, i.e. O degrees with respect to the connector, or the

backshell may be oriented at a 45 degree or 90 degree angle with respect to the connector.

These angular configurations accommodate most applications of the electrical connector.

[0003] However, most backshells are not interchangeable to accommodate different
configurations. Instead, different backshells are often required to be utilized to accommodate
each angle. Accordingly, as the application of an electrical connector changes, a new
backshell must be coupled to the electrical connector. Some backshells are configured to
accommodate different angles. However, these backshells generally include a pair of arms
that rotate independently with respect to the electrical connector and the body of the
backshell. Accordingly, it is difficult to properly align the arm at the desired angle.
Additionally, the arms are retained using multiple screws. Each screw must be manipulated
to adjust the angle of the backshell and requires separate operations. As such, these

backshells tend to be clumsy and require significant time and work to adjust.

[0004] Accordingly, there is a need for an adjustable rotationally configurable backshell
that can be adjusted with little effort.

SUMMARY OF THE INVENTION

[0005] In one embodiment, a rotationally configurable backshell to be joined to an

electrical connector is provided. The rotationally configurable backshell includes a connector



[ 0004] Accordingly, there is a need for an adjustable rotationally
configurabl e backshell that can be adjusted with |[ittle effort. SUMVARY OF
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[ 0008] Fiogurcgor2nilss erignéadspeotangle Mﬂelwsmrrct ® blackshide Irelfed emb dAistramoekefdance
with @lhrovided having a shield end and a cable clamp end. A face of the shield end is oriented at an
angle with respect to a face of the cable clamp end. The shield end is rotatably coupled to the
relief end of the shield termination body. The shield end of the strain relief is rotatable with
respect to the relief end of the shield termination body so that the face of the cable clamp end
of the strain relief is positionable at variable angles with respect to the face of the connector

end of the shield termination body.
BRIEF DESCRIPTION OF THE DRAWINGS
[0007] Figure 1 is an exploded view of an electrical assembly.

[0008] Figure 2 is a perspective view of a backshell formed in accordance with an

embodiment and that may be used with the electrical assembly shown in Figure 1.

[0009] Figure 3 is a cross-sectional view of the backshell shown in Figure 2 taken along
line 3-3.
[0010] Figure 4 is an expanded view of the coupling nut of the embodiment shown in

Figure 2.



enbodi nent and that may be used with the electrical assenmbly shown in
Figure 1. [0009]Figure 3 is a cross-sectional view of the backshell shown
in Fi gutlew@ 20ekosmo7al ong 1ine 3-3. [0010] Figure 4 is an @cpaisdedoyisesv of t he
coupling nut of the enbodi ment shown in Figure 2. AEW

2012/ 061072PCT/ US2011/ 057503 3 [0011] Figure 5 is an expanded view of an
alternative coupling nut fornmed in accrdance with an enbodi nent and t hat
may be used with the backshell shown in Figure 2. [0012]Figure 6 is an
expanded vi ew of the cable clanp of the enbodi nent shown in

[0011] Figure 5 is an expanded view of an alternative coupling nut formed in accordance

with an embodiment and that may be used with the backshell shown in Figure 2.

[0012] Figure 6 is an expanded view of the cable clamp of the embodiment shown in

Figure 2.

[0013] Figure 7 is an expanded view of a portion of the shield termination body of the

embodiment shown in Figure 2.

[0014] Figure 8 is a front view of the band of the embodiment shown in Figure 2.

[0015] Figure 9 illustrates the backshell of the embodiment shown in Figure 2 in various
positions.

[0016] Figure 10 is an exploded view of a backshell formed in accordance with an

embodiment and that may be used with the electrical assembly shown in Figure 1.

[0017] Figure 11 is a perspective view of a strain relief formed in accordance with an
embodiment and that may be used with the backshell shown in Figure 2 and/or the backshell

shown in Figure 10.

[0018] Figure 12 is a perspective view of a strain relief formed in accordance with an
embodiment and that may be used with the backshell shown in Figure 2 and/or the backshell

shown in Figure 10.

[0019] Figure 13 is a perspective view of a strain relief and shield termination body

formed in accordance with an alternative embodiment.

[0020] Figure 14A is a perspective view of the strain relief and shield termination body

shown in Figure 13 and in a first entry position.

[0021] Figure 14B is a perspective view of the strain relief and shield termination body

shown in Figure 14A and rotated to a 45 degree position.

[0022] Figure 14C is a perspective view of the strain relief and shield termination body

shown in Figure 14A and rotated to a 90 degree position.

[0023] Figure 15A is a perspective view of the strain relief and shield termination body

shown in Figure 13 and in a second entry position.



Figure 2. [0013]Figure 7 is an expanded view of a portion of the shield
term nation body of the enbodi ment shown in Figure 2. [0014]Figure 8 is a
front VAlewoabizdseoreand of the enbodi nent shown in Fi gur @C2/Usp@0AS]sPs gure 9
illustrates the backshell of the enbodi ment shown in Figure 2 in various
positions. [0016] Figure 10 is an expl oded view of a backshell fornmed in
accordance wth an enbodi nent and that4 may be used with the electri cal
assenbly shown in Figure 1. [0017]Figure 11 is a perspective view of a
strain relief for rred i n accordance with an enbodi rent and that nmay be used

W|tht cks el | wnln Fi gure 2 d/orth ckh shown jn Flgure
3@@%' gu gmiez lsé‘ RFEIPSHeYR YIO¥ ql?vﬁtr&’fn qH (Lﬁeffé’fna?l?ﬁ

accor daho®nwh FlzualSA and rotated to a O degree position.

[0025] Figure 15C is a perspective view of the strain relief and shield termination body

shown in Figure 15A and rotated to a 45 degree position.
DETAILED DESCRIPTION OF THE DRAWINGS

[0026] The foregoing summary, as well as the following detailed description of certain
embodiments will be better understood when read in conjunction with the appended
drawings. As used herein, an element or step recited in the singular and proceeded with the
word "a" or "an" should be understood as not excluding plural of said elements or steps,
unless such exclusion is explicitly stated. Furthermore, references to "one embodiment" are
not intended to be interpreted as excluding the existence of additional embodiments that also
incorporate the recited features. Moreover, unless explicitly stated to the contrary,
embodiments "comprising” or "having" an element or a plurality of elements having a

particular property may include additional such elements not having that property.

[0027] Figure 1 is an exploded view of an electrical assembly 50. The electrical
assembly 50 includes an electrical connector 52. The electrical connector 52 may be any
suitable connector for use in the aerospace and automotive industries or the like.
Alternatively, the electrical connector 52 may be suitable for any electrical application. The
electrical connector 52 includes a body 53 with a mating end 54 and a cable end 56. The
mating end 54 is configured to couple to a corresponding connector. The cable end 56
includes a cable bundle 58 extending therefrom. Alternatively, multiple cables and/or loose
wires may extend from the cable end 56. The cable bundle 58 is configured to join an
electrical component (not shown). The electrical connector 52 transmits power and/or data
signals from the electrical component to another electrical component coupled to a
corresponding connector. Alternatively, the electrical connector 52 may transmit optical
signals or any other suitable signal to a corresponding connector. The cable bundle 58 may
extend from the electrical connector 52 at an angle to accommodate a designated wire harness
path and/or a channel. The cable bundle 58 has a longitudinal axis 59 and the electrical
connector 52 has a longitudinal axis 55. The cable bundle 58 may extend from the electrical
connector 52 so that the longitudinal axis 59 of the cable bundle 58 is oriented at an angle
with respect to the longitudinal axis 55 of the electrical connector 52. The axes 59 and 55
may be oriented at any angle. In one embodiment, the axes 59 and 55 may be oriented at any

angle between 0 and 180 degrees.



enbodi nrent and that may be used with the backshell shown in Figure 2 and/or
t he backshell shown in Figure 10. [0019] Figure 13 is a perspective view of
a strailwel2oefossotd shield ternination body forned i n atcorusamam®sins h an
alternative enbodi ment. [0020] Figure 14A is a perspective view of the
strain relief and shield term nation body shown in Figure 13 and in a first
entry position. [0021] Figure 14B is a yerspective view of the strain relief
and shield term nation body shown in Figure 14A and rotated to a 45 degree
position. [0022]Figure 14C is a perspective view of the strain relief and
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the electrical connector 52. Optionally, the backshell 60 may be snapped onto the cable end
56 of the electrical connector 52. The backshell 60 is configured to receive the cable bundle
58. The backshell 60 secures the cable bundle 58 and protects the cable bundle 58 from
forces that may be imposed on the cable bundle 58 and/or the electrical connector 52. The
backshell 60 also prevents the cable bundle 58 from being disengaged from the electrical
connector 52 and/or the corresponding electrical component. The backshell 60 may also
provide electromagnetic shielding for the cable bundle 58. The backshell 60 includes a
connector end 62 and a cable clamp end 64. The cable bundle 58 is inserted into the
connector end 62. The connector end 62 may include a cable shield termination body 114
(shown in Figure 2) to terminate a shield of the cable bundle 58. The cable shield termination
body may include a corrosion-resisting steel termination band or the like. The cable bundle
58 extends through the backshell 60 and is secured at the cable clamp end 64. The cable
clamp end 64 may include a cable tie, a saddle clamp, a cable bundling string, and/or a heat-
recoverable, e.g. heat-shrinkable boot, e.g. a heat-shrinkable molded boot. Alternatively, the
cable clamp end 64 may be fabricated from radially expanded elastomeric material in a

similar shape as described herein as heat-recoverable component.

[0029] Figure 2 is a perspective view of a backshell 100 formed in accordance with an
embodiment that may be used with the electrical assembly 50 in place of the backshell 60.
Figure 3 is a cross-sectional view of the backshell 100 taken along line 3-3. The backshell
100 includes a strain relief end 102 and a connector end 104. The connector end 104 includes
a connector body 105 having a connector interface 106 and a shield interface 107 (shown in
Figure 3). A coupling nut 108 is joined to the connector interface 106. The coupling nut 108
is configured to couple to the electrical connector 52. For example, the coupling nut 108 may
engage a rear accessory thread 59 of the electrical connector 52. The connector body 105
provides an electrical connection to the electrical connector 52 to protect the backshell 100
from electromagnetic interference generated by the cable bundle 58. The connector body 105
includes teeth 117 that are configured to engage the electrical connector 52 to prevent the
backshell 100 from rotating with respect to the electrical connector 52. The coupling nut 108
engages the connector interface 106 to secure the connector body 105 to the electrical
connector 52. Referring to Figure 3, an outer surface 110 of the connector body 105 engages
an inner surface 112 of the coupling nut 108 so that the connector body 105 is positioned

within the coupling nut 108.



4 [0024] Figure 15B is a perspective view of the strain relief and shield
term nation body shown in Figure 15A and rotated to a O degree position.

[ 0025] PA oo E61478 a perspective view of the strain relPCefusand/ostsoe| d
term nation body shown in Figure 15A and rotated to a 45 degree position.
DETAI LED DESCRI PTI ON OF THE DRAW NGS [ 0026] The foregoi ng summary, as wel |
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herein, an elenment or step recited in the singular and proceeded vvith t he
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teeth 117 to limit rotation of the coupling nut 108 with respect to the shield termination body
114. The spring 115 allows the coupling nut 108 to rotate both clockwise and counter-
clockwise so that the nut can be secured to, and disengaged from, the shield termination body
114. Alternatively, the spring 115 may only allow the coupling nut 108 to rotate in a single
direction to secure the coupling nut 108 to the shield termination body 114. In such an
embodiment, the spring 115 must be disengaged from the teeth 117 to disengage the coupling
nut 108 from the shield termination body 114.

[0032] Figure 4 illustrates an expanded view of a portion of the coupling nut 108. The
coupling nut 108 has teeth 220 that enable the coupling nut 108 to rotate in two directions
228 and 230. Each tooth 220 is formed by surfaces 222 that extend outward from an end 224
of the coupling nut 108 and join at a peak 226. The surfaces 222 extend at a non-orthogonal
angle with respect to a plane 223 formed by the end 224 of the coupling nut 108. The spring
115 is configured to rest within a tooth 220 to retain the coupling nut 108 on the shield
termination body 114. The spring 115 can be disengaged from the tooth 220 by rotating the



5 [0028] A backshell 60 is configured to secure to a threaded area 59 of the
cable end 56 of the electrical connector 52. Optionally, the backshell 60
may be Algppett/msnie t he cable end 56 of the electrical ®OmASe0/05583 The
backshell 60 is configured to receive the cable bundle 58. The backshell 60
secures the cable bundle 58 and protects the cable bundle 58 from forces
that may be inposed on the cable bundlZe 58 and/or the electrical connector
52. The backshell 60 also prevents the cable bundle 58 from bei ng

di sengaged fron1the el ectrical connector 52 and/or the correspondi ng
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in Figure 3). The shield interface 107 is inserted into the connector end
116 of the shield term nation body 114 so that the tabs 122 secure the

shi el d Alewoiznerdstrf2body 114 to the connector body 105. Pha/ushiiglog7sos

term nation body 114 also includes a spring 115. The spring 115 is
configured to engage teeth 117 on the coupling nut 108. The spring 115
engages the teeth 117 to limt rotatien of the coupling nut 108 with
respect to the shield term nation body 114. The spring 115 all ows the
coupling nut 108 to rotate bot h cl ockwi se and counterclockmﬁse so that the
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enabl e the coupling nut 108 to rotate In two directions 228 and 230. Each
tooth 220 is formed éﬁsurfaces 222 that extend outward froman end 224 of
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5illustrates an alternative coupling nut 241 formed in accordance with an
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[0039] Figure 7 illustrates an expanded view of a portion of the relief end 118 of the
shield termination body 114. Figure 8 illustrates a front view of the band 130 of the strain
relief 124. The relief end 118 of the shield termination body 114 includes a groove 144
(illustrated in Figure 7) that extends around a circumference of the relief end 118. The band
130 is configured to position with in the groove 144 so that the band 130 rotates within the
groove 144. The strain relief 124 rotates about the shield termination body 114 so that the

face 129 of the cable clamp end 126 is positionable at various angles C with respect to the



shield termnation body 114. The strain relief 124 includes a cable clanp
end 126 and a shield end 128. The shield end 128 is joined to the relief
end 118\eWorhe/eshi7el d ter mi nati on body 114. The shiel d end/us2@1iosshaides a
band 130 that waps around the relief end 118 of the shield term nation
body 114. The band 130 is secured to the shield term nation body 114 wth a
| ocking pin 132. In an exanple enbodi rent, the |ocking pin 132 does not
require tools to be secured to and/or renoved fromthe band 130. The

| ocking pin 132 enables the band 130 to be di sengaged fromthe shield

termnatio ody 114 so th the strain relief 124 n_rot at i th respect
to the 14 &ﬁofﬁ ?‘fﬁrﬁla‘f%wdﬁﬁw f&%%hlﬁéé%ﬁ%@n&)aﬁyéf% Me&ﬁ@%@% t he
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e. g. a rhaale ori@dtestatiankabdle Cool ded boot. The cable clanp 134 includes a
cable tie-down bar 136. The cable tie-down bar 136 is configured for tying
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128 of théeotsligsaid8 ane pr@fusibdd 116 atelaieated sb otingitheldiaimadeliaiki 2zt 102% iatod a f ace

t he

129 that defines a.pl-ane.,,The face 125 able, cl a nd 126.]s

o 1 ent S IEn ARIRE B B P et Pt PP 6 SRR Hied ihna 128,
I n t he redpeatstortiat lade étiboldhereintld temanatmgl wodg lild. dierraivelnt bk padshdegb®es.

Al L er bl ncl bdbeun@ B s BnThY6 B ASheANAb C1n QRhlaARAbbYimdRand ol f3gdi nal
axes 123 "and 127 may be oriented at an angl e. The angles A and B are

conf i gupdHrotase geely tidngrepe Fdoe thatdhgface fé9 ehthe strainaphefddd carpbe efiented
strai ntart ghy &d 1e1@gwia¥ red c@ﬂgd_h@lfadﬁe\tfm R E&tssme&d ‘g:ﬁrlgirfatl% b h1ﬂ417Alfﬂcfrn$th%ly, o
connect or. en 0 shi e erm nati on body . e an y be
oy GBI e BB oL 8 Ry SR T P AL e B g e A 180
degr eeso addembit thaibndy €14 a&fd stiddh-iediet o2 togetheddirmgrindtatagioab Budtristoa whi el d
term natjon. t0 it i el 21 i nat i on
pody 110U CorBR b Bkl 063 BFREBacEd ad 0 IR B T
124. Fithuraationgd dhSstsioveliché24 alcedesiradanghel- AR 915ia1 9palegtebel at an angl e C of
O degrees. Optionally, the strain relief 124 may be rotated about the

shi el d (hes 1 nakiQr: ®ANididdie®aadnbis t 0@ ABUE phEhNRE M thRSiHbRANAH LiHdi nal

orl s L5 e, 15U ASK Deon ek, 15, 8, G, Lo il o s 127
por ti orpoeitioh 202tk Feks ertandlB9adf thdeackshell 100 are positioned at an angle C having
45 degrees. At position 204, the faces 117 and 129 of the backshell 100 are oriented at an
angle C having 90 degrees. The strain relief 124 of the backshell 100 rotates about the shield
termination body 114 to position the backshell 100 in any one of positions 200, 202, and 204.
The angle B of the strain relief 124 and the angle A of the shield termination body 114 create
the angle C between the face 117 of the shield termination body 114 and the face 129 of the

strain relief 124.

[0042] The angle C accommodates different applications of the backshell 100. The
backshell 100 is adaptable for use at any angle 0, 45, and 90 degrees. In one embodiment, the



shield term nation body 114. Figure 8 illustrates a front view of the band
130 of the strain relief 124. The relief end 118 of the shield term nation
body 114woachiedeso’a groove 144 (illustrated in Figure 7PCTHEBROIGOSTSNGS
around a circunference of the relief end 118. The band 130 is configured to
position with in the groove 144 so that the band 130 rotates within the
groove 144. The strain relief 124 rotabes about the shield term nation body
114 so that the face 129 of the cable clanp end 126 is positionable at
various angles Cwith respect to the 9 face 117 of the connector end 116 of
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and that may be used with the electrical assenbly 50. The backshell 300 has
a strain relief end 302 and a connector end 304. The connector end 304

i ncl udeShwaiopatksiekl body 306 and a coupling nut 308. TheThmekls1sh3 body
306 includes a connector interface 305 and a shield interface 307. The
coupling nut 308 is configured to be joined to a rear accessory thread 59
of the electrical connector 52 to couple the backshell 300 and the

el ectrical connector 52. The backshell body 306 joins a body of the

el ectrical connector 52 to protect the backshell 300 fron1e|ectronagnetic

P I R T

respect30pbo the el ectrical connector 52. The coupling nut 308 screws onto
t he connector interface 305 of the backshell body 306 to join the backshel
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directions 316, 318. In such an enbodi nent, the spring 312 nust be manual ly
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The shiel’d termnation body 324 nay include a shleld term nati on devi ce,

for exalnt dhegeduseide @Hnmé@ﬁ a pgget fodpplasedthe shigiddginpigafionngdy R 4rRe/or thee. The
shi el d HaekdRenabipROMIAYe Hedd idiBlinktios bade aPNeat @E b@mhazsocgmb@or@iu ef end

330. The reducer 326 . s nfiqure 0 he iti,o n the.cqnnector end
395 of TN CORREPRITE s clTeah a0, S TR iy SR 39t S aBTRLS oot or
di anmet esha@8Zhahditeaminatine bodli 30¥ednerba8dhell Phéy Boer dlaneter 334 of the
reducer 326 is sized to correspond to an outer dianeter 336 of the
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oriented 45 degrees with respect to a plane defined by the face 331. Alternatively, the face
323 may be oriented at any angle with respect to the face 331.

[0048] A strain relief 340 is joined to the relief end 330 of the shield termination body
324. The strain relief 340 includes a cable clamp end 342 and a shield end 344. The shield
end 344 is joined to the relief end 330 of the shield termination body 324. The shield end 344
includes a band 346 that wraps around the relief end 330 of the shield termination body 324.
The band 346 is secured to the shield termination body 324 with a pair of locking pins 348,
349. In an example embodiment, the locking pins 348, 349 do not require tools to be secured
to and/or removed from the band 346. The locking pins 348, 349 enable the band 346 to be



sized for any sized shield term nation body 324 and backshel|l body 306. The
reducer 326 enables shield term nation bodies 324 and connector interfaces
306 havimjodfAmsiizag si zes to be joined without nanipul &CirAg201es5Ehs el d
term nati on body 324 and/or the backshell body 306. The reducer also
elimnates a need to replace the shield term nation body 324 and/or the
backshel | body 306 if the shield termlbhati on body 324 and the backshel

body 306 do not have correspondi ng sizes. The reducer 326 can be sized and
shaped for any sized and/or shaped shield term nation body 324 and

backshe|.l| body 306. con t en 8 of t eld term pation
body 3 sopggacdiam &wfg éJ %@@H{aﬂa@ body 44 @nt{qétéﬁ%\ftraéﬁ“ﬁwaﬁ@ Sarvfolale P pect to
a face 3@kcb thdhiglehdrafingiod b33P324. t he shield term nation body 324. In an
exanpl e enbodi nent, a plane defined by the face 323 is oriented 45 degrees

wth r ﬁ@gfg:]t t ?h«? ﬁ;l@{:}lgmg%]hh %ﬁ? OP Mle sﬂgm 2t ﬁ%%ﬁcl@#}ets%rcggfe C\Yf%ﬁ/ 3 %8@8]: ace

323 ma e orien
strain th@llluelfratsdlembgdlmnhéhf G letq}.@mp 8y élfCh@ntla ssilaflampaSshilbe dal‘ﬂ@r m nati on

body_324unThsy Helidkfa Eehid B¢ a34R hnodudesis aabl mechamyrad s34fupgd 2 shield

end 3 e shi el %0|ne erelief end of the shield

t erni na?ﬁﬁaaﬂn%ay%h@usmﬂée §‘i‘h erigmenyy 03atates gepydeable Oé%{ma@@er $Hhto Rrtaps
around théeabl€bikiie 8 pdiopiblE b@m@bm gHetabRcliniA8 30ihdaBelyatd2 de ddWe bb@nd 346

is sec d.to e shie ternl d t air of cki n i ns
hasad02 MesDE B 0k St AR R e A B B B 8y 5880 P
requi r evasbed 38t a\ltmnastafclyl; dat dableaﬂmMp)BS(} enp bve securadmwitin eobayel | sk pTﬂmea

| ockin ' 8 4 nabl e the band 346 to be AEVWD
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324 so that the strain relief 340 can rotate with respect to the shield
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the |ike he cabl e cl ang 342 of the strain relief 340 includes a
face 341 t]ilen%pfalri gehef 340 at the angle Wlth re

body 324.

spect to the face 323 of the shield termination

[0051] The relief end 330 of the shield termination body 324 includes a groove 360 that
extends around a circumference of the relief end 330. The band 346 is configured to position
with in the groove 360 so that the band 346 slidably rotates within the groove 360. The strain
relief 340 rotates about the shield termination body 324 so that the cable clamp end 342 is
positionable at various angles Z with respect to the connector end 328 of the shield
termination body 324. In one embodiment, the face 341 of the cable clamp end 342 is
configured to position a 0, 45, and 90 degrees with respect to the face 323 of the shield
termination body 324. Alternatively, the faces 323 and 341 may be positionable at any angle
Z.

[0052] The groove 360 includes protrusions 362 and the band 346 includes notches (not
shown). The notches are oriented around the band 346 to correspond to the protrusions 362
of the groove 360. The notches are configured to engage the protrusions 362 to secure the
strain relief 340 with respect to the shield termination body 324. The notches and the

protrusions 362 are oriented so that the strain relief 340 locks into positions having the faces



oriented at an angle Y with respect to a face 343 of the shield end 344 of
the strain relief 340. In the illustrated enbodi nent, the angle Y is

appr oxiWewel2g1461aegr ees. Al ternatively, the angle Y mapCihasanmy/0amsgs e. The
angles Y and X are configured to position a plane defined by the face 341
of the strain relief 340 at an angle Z with respect to a plane defined by
the face 323 of the shield term nati on3body 324. The angle Z may be any
angle. The strain relief 340 is configured to slidably rotate about the
shield term nation body 324 to position the face 341 of the strain relief
340 at ¢ le .Z with spec o the face 3 3 f t he jeld term nation
body 32%: an%ginFﬁ%teﬁi 0.4 BRCPOdsgrest - (ENGHY ?@ﬁﬂﬁ%ﬂir?@m%a\}t 324
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325 of TReTShlard ¢ e ol SBick iRt RO o1
t he cabP@tableaginshepcBathers configured to position a 0, 45, and 90 degrees
wWith respect to the face 323 of the shield term nation body 324.
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degrees.. Al t er nat he backsh 3 may. not t he protrusions
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can be or| fﬂle acg%léuggﬁl e Z. The shape conversion flange and groove (on
t he stral Ief vert a pair of oval shape openings 364 which is
not practi caIIy rotatable to each other to rotatable against each other.

[ 0053] THeSHngl Eigarativmpdedtes Vi per emin egisf Hehidrond ipdccordangawkbhel | 300.
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backsh at an ang ec e connector en
backsheltie sgam re{l@fG@@]Cppglm o qhaqkshﬂﬁém@psé@ﬁ ihgeing peauplinganug th @i arconaeqtest 400
formed ijRra&COrdans g siikldReination body 414. The backshell body 408 includes a mating

end 401 for engaging an electrical connector (not shown). The strain relief 400 couples to a
strain relief end 416 of the shield termination body 414. The strain relief 400 includes a
shield end 418 and a cable end 420. The shield end 418 is joined to the shield termination
body 414. The shield end 418 has a diameter 422 that is less than a diameter 424 of the cable
end 420. Alternatively, the diameter 422 of the shield end 418 may be similar to the diameter
424 of the cable end 420. The shield end of the boot may have pre-installed or user installed
adhesive to promote sealing at the interface. The adhesive materials may vary to

accommodate different environmental, chemical, and other conditions.

[0055] A face 417 of the shield end 418 is oriented at an angle L. with respect to a face
419 of the cable end 420. In the illustrated embodiment, the angle L is approximately 45



enbodi ment and oriented in positions 402, 404, and 406. The strain relief
400 may be used wth the backshell 100 and/or the backshell 300. The strain
reli ef Awoie1dmin7zcat ed from a heat-recoverabl e conpon@®aT/USe01g/057503

heat - shri nkabl e nol ded boot or heat-shrinkable tubing. Alternatively, the
strain relief may be fabricated fromradially expanded el astoneric nmateri al
in a simlar shape as described herei mdas heat-recoverabl e conponent. The
boot or tubing may be nade of various materials suitable for different

envi ronrrents and service condi ti ons. The strain relief 400 couples to a
backshe body, 408 h Ilng nut 410, conne |nt face 412,

and a EE’FH Ry Hg 3y b g %%@y"%zf%@rqeﬁc Q¥EIL mat i ng
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Position 02 i | ustrates the faces 403 and 419 at an angle M of 45 degrees.
iti tes the. faces 403 and an_an degr ees.
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and/ or the backshell 300. The strain relief 450 is fabricated froma
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illustrates the faces 403 and 469 at an angle S of 45 degrees. Position 454 illustrates the faces

403 and 469 at an angle S of 90 degrees. Position 456 illustrates the faces 403 and 469 at an

angle S of 0 degrees.

[0059] The strain relief 450 is positioned with respect to the backshell body 408 to
provide a desired angle S. A cable bundle (not shown) of the electrical connector extends
through the strain relief 450. The strain relief 450 may be heated to conform to the strain
relief 450 to the cable bundle. Alternatively, the strain relief 450 may be crimped to and/or



469 of the cable end 470. In the illustrated enbodi ment, the angle Ris
approxi mately 45 degrees. Alternatively, the angle R may be any angle. The
st rai n AleWpeb14B720t at es about the shield term nati on poaUSam4/087503 hat t he
face 469 of the cable end 470 is positioned at an angle S with respect to
the face 403 of the mating end 401 of the backshell body 408. Position 452
illustrates the faces 403 and 469 at af angle S of 45 degrees. Position 454
illustrates the faces 403 and 469 at an angle S of 90 degrees. Position 456
illustrates the faces 403 and 469 at an angle S of O degrees [ 0059] The

strain relief 450 05|t| ne th res 0 the bac el | 408 to
provi dét %FW&&.SF%@%W@B@C@ ﬁ Bl eb%%n Ee?leﬁﬁo Iérﬁts%t%sm‘e RAU qﬂs%m cal
connectteingaXteaagedtifom tgheléditcd tomientor @hd/ef thd Dackshélebsdy 4081 rel i ef 450 may
be heated to conformto the strain relief 450 to the cabl e bundl e.
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524 |slh@nhﬁdlﬁnTbheawhdepd2ﬂe$ﬂuﬂ@dM@m¢b©$y05®2$éﬂﬁaoemnampmmw€6mat|ng

”E”ber1@&%61&Q@eéﬁﬁ9%§mhhﬂ,%%ﬁah&ﬂ%ﬂk&ﬂﬁﬂ, H the second tab 522 so that a

Ip 24

space 526 1s for etmee the second and the second tab 522.

[ 0061] The strain relief 500 includes a shield end 530 and a cable clanp end
532. | d0¢¢d The strain relief 500 includes a shield end 530 and a cable clamp end 532.

illustrated embodiment, the cable clamp end 532 includes a saddle clamp 533. The shield
end 530 is configured to mate with the relief end 504 of the shield termination body 502. The
relief end 504 of the shield termination body 502 is configured to be received within the
shield end 530 of the strain relief 504. The shield end 530 of the strain relief 504 includes a
mating member 534. The mating member 512 of the shield termination body 502 is sized to

be received in the mating member 534 of the strain relief 500.

[0062] The mating member 534 of the shield end 530 is generally circular and includes
an inner surface 536. A flange 538 extends circumferentially about the inner surface 536.
The flange 538 includes a first opening 540 and a second opening 542 (shown in Figures 14A
and 15A). The first opening 540 is positioned approximately 180 degrees from the second
opening 542. The first opening 540 and the second opening 542 are sized to receive either
the first tab 516 of the second tab 522 of the shield termination body 502. The first opening
540 is configured to receive one of the first tab 516 or the second tab 522. The second
opening 542 is configured to receive the other of the first tab 516 and the second tab 522.



illustrated enbodi nent, the cable clanmp end 532 includes a saddle cl anp
533. The shield end 530 is configured to mate with the relief end 504 of

t he shidhwoterxisneei on body 502. The relief end 504 of wPhe/uskilglosrs03

term nation body 502 is configured to be received within the shield end 530
of the strain relief 504. The shield end 530 of the strain relief 504

i ncludes a mating nenber 534. The mati6g nenber 512 of the shield

term nation body 502 is sized to be received in the nmating nenber 534 of
the strain relief 500. [0062] The mati ng nenber 534 of the shield end 530 is

gener al | ircylar and i.nc es an inper surf 536, A f| ange 538 extends
o rounf @it i a S%BH}ISI%%M KR SeOPY BroY UBeB J96 faichd gﬁ@éLSglgnger%%udes a
first operirsgprbdisianiisaispesicinnedfrerinig o4Be (isdiopenind5H). glicesecdrA and 15A) .
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one of Irst b 516 or the secon e second opening 542 is
configured to receive the other of the first tab 516 and the second tab

522.  1809H0e63]he matiag mseber o4 BRlvgana kaek S48 s dbe gk prd ity $ufigH848 ext end

f [1 0”} t hecdiveanpeking %Zno(m$ siowg!t Tng Dok 5B @mgcﬁﬁi@ufeg tP O&duld Ql@_&ﬁhtﬁ%@%éﬁﬂw_re to
the first .openin . secon trusjon [ ositioned proximte to
the secords SEanms aambcra” A ek Bt brrodition S BB SREG Betiaeen ¢ he
first openhg B4tihgamndnbéred3de dbn doghing pinshohe edtoved fiwnsthe dock piabrallswon 546
is posiltj i.ng: %%i@g e first protrusion 544,

[ 0064] fh%ﬁﬁﬁﬁfﬁgﬁﬁ%ﬁ%éﬁaﬁ%ﬁ%ﬁggﬁ%@@a lggk ?#%’e | ock 548 is configured
to receive a | ocking pin %not shown). The |l ock 548 is configured to secure
t he matlPPePlmenthBe shigld epd S8 ef tgtstral rekishadpP isclpdespfacq ¥k BrgaplesHm t s

rot at i edoh2 bheheBhin@lieEIUoanciBdet avatd$32. tT1R A8 3300 BEBRed a634. The | ocki ng
pin can be renpved 5L(E]eomthe | ock 548 to all °V§f§r,2°t ation of the mating nenber

512 wi tRPIPXRECYR 1hiFSreaislc Wit resper A ieHRceshiYel d end 530 of the strain
relief 500 includes a face 550. The cable clanp end 532 of the strain

relief [B066]i ncFigues]4A fsacperltiveviewfodide dhtddd tegsmaratienbedy 502 mpptaxntwat el y a
45 degrfe ahg keqie%éd]inr aeﬁlg?gﬁtr)l I?osﬁtﬂ)% §6%C $n BRirst entry position 560, the mating

member 512 of the shield termination body 502 is inserted into the mating member 534 of the

strain relief 500. The first tab 516 is inserted through the first opening 540. The second tab

522 is inserted into the second opening 542. The mating member 512 is permitted to rotate

within the mating member 534.

[0067] Figure 14B is a perspective view of the strain relief 500 rotated to a first 45 degree
position 562. The strain relief 500 is rotated in the direction of arrow 564. The strain relief
500 rotates with respect to the shield termination body 502. The flange 538 rotates within the
spaces 520 and 526 of the shield termination body 502. The flange 538 is positioned between
the first tab 516 and the first lip 518 to prevent the shield termination body 502 from
separating from the strain relief 500. The flange 538 is also positioned between the second
tab 522 and the second lip 524 to prevent the shield termination body 502 from separating
from the strain relief 500. The flange 538 engages the first tab 516 and the second tab 522 to
secure the strain relief 500 to the shield termination body 502.

[0068] In the first 45 degree position 562 the first tab 516 is rotated toward the first
protrusion 544. The first tab 516 abuts the first protrusion 544. The first protrusion 544
prevents further rotation of the strain relief 500 in the direction of arrow 564. In the first 45
degree position 562 the face 552 formed by the cable clamp end 532 of the strain relief 500 is



[ 0066] Figure 14A is a perspective view of the shield term nation body 502
inserted into the strain relief 500 in a first entry position 560. In the
first eWewo 2pmsistizen 560, the mating member 512 of the ®hiralsdommestsonat i on
body 502 is inserted into the mati ng nenber 534 of the strain relief 500.
The first tab 516 is inserted through the first opening 540. The second tab
522 is inserted into the second openi ng 542. The mating nenber 512 is
permtted to rotate within the nmating nenber 534. [0067]Figure 14B is a
perspective view of the strain relief 500 rotated to a first 45 degree

position, 56 The, stral elief 500 is rotated t he |rect|on of arrow
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is a perspective viewof the strain relief 500 rotated to a 90 degree

[0071] The strain relief 500 may be rotated to any intermediate position between the first
entry position 560 and the 90 degree position 566 so that the face 552 may be oriented with
respect to the face 510 at intermittent angles. The lock 548 is secured to prevent rotation of
the strain relief 500 with respect to the shield termination body 502. The lock 548 secures the
strain relief 500 to the shield termination body 502 at the intermediate positions between the

first entry position 560 and the 90 degree position 566.

[0072] Figure 15A is a perspective view of the strain relief 500 coupled to the shield
termination body 502 a second entry position 570. In the second entry position 570, the
strain relief 500 is oriented approximately 180 degrees with respect to orientation of the strain
relief 500 in the first entry position 560. The first tab 516 is inserted through the second
opening 542. The second tab 522 is inserted into the first opening 540. The mating member

512 is permitted to rotate within the mating member 534.

[0073] Figure 15B is a perspective view of the strain relief 500 rotated to a 0 degree
position 572. The strain relief 500 is rotated in the direction of arrow 574. In the 0 degree
position 572, the first tab 516 abuts the second protrusion 546. The second protrusion 546



position 566. The strain relief 500 is rotated in the direction of arrow
568. The direction of arrow 568 is opposite to the direction of arrow 564.
I n the Bowaegrewiqgiesi ti on 566 the second tab 522 is rot #CEASLOWASTHO3 he
second protrusion 546. The second tab 522 abuts the second protrusion 546.
The second protrusion 546 prevents further rotation of the strain relief
500 in the direction of arrow 568. Inl8he 90 degree position 566 the face
552 formed by the cable clanp end 532 of the strain relief 500 is oriented
approximately 90 degrees with respect to the face 510 forned by the
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[0073]ﬁ|gure a perspective e strain relief 500 rotated to
a 0 degree position 572. The strain relief 500 is rotated in the direction

of arrdid®14. FigufhbQisderprescibesyiey oh theprain glet 300gptatedio s secamditds t he
second ReRkPESiON 57¢.6Thd itnis RERNF0PTbiatésli iR thedftfectidBof arrow 578. In the

second 45 degree position 576, the second tab 522 abuts the first protrusion 544. The first
protrusion 544 prevents further rotation of the strain relief 500 in the direction of arrow 578.
In the second 45 degree position 576, the face 552 formed by the cable clamp end 532 of the
strain relief 500 is oriented approximately 45 degrees with respect to the face 510 formed by
the connector end 506 of the shield termination body 502.

[0076] The strain relief 500 may be rotated to any intermediate position between the
second entry position 570 and the second 45 degree position 576 so that the face 552 may be
oriented with respect to the face 510 at intermittent angles. The lock 548 is secured to
prevent rotation of the strain relief 500 with respect to the shield termination body 502. The
lock 548 secures the strain relief 500 to the shield termination body 502 at the intermediate

positions between the second entry position 570 and the second 45 degree position 576.

[0077] It is to be understood that the above description is intended to be illustrative, and
not restrictive. For example, the above-described embodiments (and/or aspects thereof) may
be used in combination with each other. In addition, many modifications may be made to
adapt a particular situation or material to the teachings of the various embodiments of the
invention without departing from their scope. While the dimensions and types of materials
described herein are intended to define the parameters of the various embodiments of the
invention, the embodiments are by no means limiting and are exemplary embodiments.
Many other embodiments will be apparent to those of skill in the art upon reviewing the

above description. The scope of the various embodiments of the invention should, therefore,



prevents further rotation of the strain relief 500 in the direction of
arrow 574. In the O degree position 572 the face 552 forned by the cable

cl anp eNewb2B121f6147Re strain relief 500 is oriented appr ®Kirmse@lpsBosiegr ees
with respect to the face 510 formed by the connector end 506 of the shield
term nation body 502. [0074] The strain relief 500 may be rotated to any

i nternedi ate position between the secovd entry position 570 and the O
degree position 572 so that the face 552 may be oriented with respect to
the face 510 at intermttent angles. The lock 548 is secured to prevent
rotatiqn of the strain relief 500 wth respect to the shield_termnation
body 5 b5 deiermiiieg Sttt e o the IPREMSH LA rECY s B Tuf] Seans RpEEents

t er m nab iwdrichhady cbORs ate ehtided.nt er nedi at e positions between the second entry
position 570 and the O degree position 572. [0075]Figure 15Cis a
perspective view of the strain relief 500 rotated to a second 45 degree
position 576. The strain relief 500 is rotated in the direction of arrow
578. In the second 45 degree position 576, the second tab 522 abuts the
first protrusion 544. The first protrusion 544 prevents further rotation of
the strain relief 500 in the direction of arrow 578. In the second 45
degree position 576, the face 552 forned by the cable clanp end 532 of the
strain relief 500 is oriented approxi mately 45 degrees with respect to the
face 510 fornmed by the connector end 506 of the shield term nation body
502. [0076] The strain relief 500 may be rotated to any internediate
position between the second entry position 570 and the second 45 degree
position 576 so that the face 552 may be oriented with respect to the face
510 at intermttent angles. The lock 548 is secured to prevent rotation of
the strain relief 500 with respect to the shield term nation body 502. The
| ock 548 secures the strain relief 500 to the shield term nation body 502
at the internedi ate positions between the second entry position 570 and the
second 45 degree position 576. [0077]1t is to be understood that the above
description is intended to be illustrative, and not restrictive. For
exanpl e, the above-descri bed enbodi nents (and/or aspects thereof) may be
used in conbination with each other. In addition, many nodifications may be
made to adapt a particular situation or material to the teachings of the
vari ous enbodi nents of the invention w thout departing fromtheir scope.
Wil e the dinmensions and types of materials described herein are intended
to define the paranmeters of the various enbodi mrents of the invention, the
enbodi nents are by no neans limting and are exenplary enbodi ments. Many

ot her enbodi nents will be apparent to those of skill in the art upon
review ng the above description. The scope of the various enbodi nents of
the invention should, therefore, AEW 2012/061072PCT/US2011/ 057503



19 be determined with reference to the appended clains, along with the ful
scope of equivalents to which such clains are entitled. 20 What is clained
is: 1.Alawoaverdseral |y confi gurabl e backshel | to be joi mea/useoiansmshect ri cal
connector, the rotationally configurable backshell conprising: a
connector body having a connector interface and a shield interface, the
connector interface configured to enga@ge and forman el ectrical connection

with the electrical connector; a shield term nation body having a
connector end and a relief end; the connector end joined to the connector
interf of the connector body, a face of the connector end oriented at an

angl e P15 EePRd St 0 a face of the relief end, the shield termnation body
configured to shield a cable extending fromthe electrical connector; and

a strailn relA eftatienailpgoafighatdé dacdkebkelbtodbegoinad teearcdlesmpicdrdnneatdrathe of t he
shield je I 1Lih. . respect to a face of the cable clanp
end, tHgagﬂﬁgbﬂgéﬁgm§%¥ggg%@gu?%%%%Qnéb the relief end of the shield

term nation body, the shield end of the strain relief rotatable with
respect to tdr@npeqdtpidiodehgvinR atqeanesiprdnigripes sidriathidd indeidiscesibe chatectdie f ace

of the jgRREh& &n@idBreansd eﬁ’%}agﬁ ARd rhPdelé@bitfohecROS Withanadbariall variabl e
angles with respect to the face of the connector end of the shield

t er mi ndOPBHF Yody, the cable clanp end of the strain relief configured to
secure the cable extending fromthe electrical connector. 2. The
rotational | ya shixid tegmiraibe bbéyg kstied 4 cafnectoaemd dnd amediedna; tHeeohaxweorehdt he
cable ¢ e . L.N.erel i I o TN | e ween O
dogr oed” BG 6fE sSineLBE i bl i ccfheesSy R, L LUBPE, Bhn Bl BB RCREL"EE",
shi el d at en piiglamiibrespsdyto a face dafithe redichends el shield nhingtioabbdy ¢radiesred|th of

claim %hieY@QE@dl@e%tQ&iﬁ%%m%e ERE e ANRAALQS; &yl of the shield termnation
body is oriented at a 45 degree angle with respect to the face of the

relief end of the shield term nation body.
a straPn relie havgng a shrlrg:lg end and a czﬂ)){e clamp end; a face of the shield end

oriented at an angle with respect to a face of the cable clamp end, the shield end rotatably
joined to the relief end of the shield termination body, the shield end of the strain relief
rotatable with respect to the relief end of the shield termination body so that the face of the
cable clamp end of the strain relief is positionable at variable angles with respect to the face
of the connector end of the shield termination body, the cable clamp end of the strain relief

configured to secure the cable extending from the electrical connector.

2. The rotationally configurable backshell of claim 1, wherein the face of the cable
clamp end of the strain relief is positionable at an angle between 0 degrees and 90 degrees

with respect to the face of the connector end of the shield termination body.

3. The rotationally configurable backshell of claim 1, wherein the face of the connector
end of the shield termination body is oriented at a 45 degree angle with respect to the face of

the relief end of the shield termination body.

4. The rotationally configurable backshell of claim 1, wherein the face of the shield end
of the strain relief is oriented at a 45 degree angle with respect to the face of the cable clamp

end of the strain relief.

5. The rotationally configurable backshell of claim 1, wherein the relief end of the shield
termination body includes protrusions and the shield end of the strain relief includes notches,
the notches of the strain relief configured to receive the protrusions of the shield termination

body to limit rotation of the strain relief with respect to the shield termination body.



4. The rotationally configurable backshell of claim1l, wherein the face of
the shield end of the strain relief is oriented at a 45 degree angle with

r espectAkwothe/fsase of the cable clanp end of the strai RCTAIS2&H1/057583 The
rotationally configurable backshell of claim1l1, wherein the relief end of
the shield term nation body includes protrusions and the shield end of the
strain relief includes notches, the ndtches of the strain relief configured
to receive the protrusions of the shield termnation body to limt rotation
of the strain relief with respect to the shield term nation body. 21 6.

The rotationall conf gur abl e of. c erein the shield end
of the &t rai Merglafigrallyiant a%@blgabaglff& lltﬁaflair% lrwﬂ]%rﬁlgaﬁhﬂ@ﬂ&gaéa?meﬁﬁa@

gr oove rtlfrineudd’ attaad tielt iebtaeibdy e galgb withiagirooeefbmhétbini the rddiefiynd ofthe The
rotati Q A% cl%n1 Er@bl e backshell of claim1l, wherein the connector

i nterface 1 ncrudes” t&eth t hat engage the body of the el ectrical connector
to prevent rotatlon of the backshell with respect to the electrical
connector. B rphdonalyaonfgalable backsheld of elbine 1 babksingh¢ comeetoninterfiacef ur t her

conpri shagdde tG&QHEHa't a@HEhé%d%z%@‘tHe%léJﬂﬁca@@&ﬂ%@io?Eo ff)ﬂét«éi{tfr@tﬁ@oﬁ & thbe body of
t he el ectrl cal .connec 9. "The rotationally configurable backshell of

cl ai m Darkibeh erithasasey @l%"gelﬁCtFléﬁlf@é?eC&qrsc coupl ed between the shield
term nation body and the connector interface, the reducer disc configured

to joirg.con nﬁﬁtmfatibﬁdlgzrdoaﬁgﬁrahla\liaalg;hvﬂby'tlagn 3] edeit @nipiBihd &uv@lihenad nat i on

body. .10. Th rotatl f l.e of claim1, further
conpri stlorslfécuéeﬁ‘g Pmllesosrlater %Cect(%rt] lgl)dlye?I oqfs:cg%ﬁallrigo eI %nhield end of the

strain relief to the relief end of the shield termnation body or to secure
the cabl-e clBepoetidnadfy qonégerablgibaclesbril of clainp lderthedigomatibiag a reducer disc

coupled between the shield termination body and the connector interface, the reducer disc

configured to join connector interfaces having varying sizes to the shield termination body.

10. The rotationally configurable backshell of claim 1, further comprising a tool-less lock
configured to secure the shield end of the strain relief to the relief end of the shield

termination body or to secure the cable clamp end of the strain relief around the cable.



