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Tension Is relieved on a coupling of an optical fibre by crimping a sleeve over an end portion of the tension-resistant sheath of the
optic fibre lead to produce a narrowed portion, non-parallel sided Iin section. This Is Inserted and entrapped axially rotationally and
radially in a retainer which Is secured within a backshell by grub screws. A collar Is fitted to entrap the grub screws. The lead Is

supported behind the retainer by a resilient block.
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COUPLING OF OPTICAL FIBRES

ABSTRACT OF THE DISCLOSURE

Tension is relieved on a coupling of an
optical fibre by crimping a sleeve over an end portion
of the tension-resistant sheath of the optic fibre
lead to produce a narrowed portion, non-parallel sided
in section. This is inserted and entrapped axially
rotationally and radially in a retainer which 1is
secured within a backshell by grub screws. A collar
is fitted to entrap the grub screws. The lead 1is

supported behind the retainer by a resilient block.
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COUPLING OF OPTI1IC FIBRES

This invention relates to couplings for optical
fibres, and in particular to the relief of strain 1in
such couplings.

For that purpose an integer called a backshell

has been provided. 1In one way or another thils bridges

over the male and female members of the coupling so

that any tension on the optic lead or leads 1s not
transferred to the joint between those members.

The present construction is 1ntended to deal with
one or more problems of particular relevance to optic
fibre technology - the need to avoid twisting, tension
on the fragile optic fibre and sharp deviations 1n the
fibres.

The avoidance of tension in the fibres has been
tackled in e.g. US-A-4447120 and GB-A-2042817 by
retaining strength members of an optic fibre lead 1in a

cable clamp. In US-A-4447120 the clamp may be

received in a semi-hexagonal support; i1n GB-A-2042817
it may be received in a housing assembled around it

and retained against rotation relative to 1t.

In the present invention, a crimp 1s formed at an
end of a protective sheath of an individual optic lead
of the type of optic fibre lead known as "ruggedized".

That i1s, as in the documents mentioned, 1t has an
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outer sheath around a buffer layer outside the fibre

optic, with the sheath having protective function and

P

including a strength member capable of withstanding

tension. The crimp 1s formed 1n such a way that it is

in a tension-transmitting relation with that lead. It

has non-circular cross section; and a retaliner 18

provided in which there 1s at least one recess of a
complementary cross section so that the crimp cannot
rotate in it. The crimp(s) of the fibre(s) are

received and secured 1n the respective recess(es). A

preferred conformation for the crimps is parallel-

sided polygonal, with the recesses being parallel-

sided and arranged radially of a circular-periphery
retainer. A backshell having coupling means at one
end (for coupling e.g. to another backshell or to a

base) 1s positioned around the retainer and secured to

it. Thus, tension on the optic lead 1s transferred
through a tension-transmitting reinforcement of the
lead via the crimp retainer and backshell to whatever
the backshell 1s coupled to.

The optic fibre itself will usually project from
the crimp and have a ferrule fitted 1n any suitable

pr—

manner, the ferrules of a plurality of optic fibres,

when present, being collected 1n a conventional
connector; however the coupling through the backshell

relieves the connector of tension. The free length of
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optic fibre beyond the crimp should be appropriate to
the length of the backshell beyond the crimp so that
when the backshell is coupled there i1s enough fibre to
allow connection with a little slaék, SO as to ensure
that no tension 1s exerted at the connector.

pr—
e

If as is preferred the backshell itself 1s a

loose fit over the optic fibre sheath(s) behind the
crimp(s) little or no radial pressure will be exerted
by it on them, avoiding kinking or other sudden

deviations due to radially inward pressure; however,

there may be a resilient element between the sheath(s)
and the backshell, with a resilient block radially to

support the sheath(s) against the resilience of the

sleeve. The element and block may be integral.

However, the backshell itself or an attachment to

it may include a curved duct for guiding the lead(s)

' el

in a controlled and appropriate radius of curvature

around a desired angle from that at which 1t or they
are received 1n the retainer.

The retainer may include a disc body part having
the recess(es) for receiving the crimp(s) and a cap

for holding the optic fibre(s) in a retained

relationship. The rim of the disc 1s preferably
peripherally grooved with the groove being the means
of engagement of the backshell with the retainer for

example by means of grub screws, the grub screws beiling
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covered by an exXternal sleeve.

The invention includes both the coupling and a
method of assembling i1t. In preferred embodiments the
coupling is also able to be non-destructively
disassembled.

A particular embodiment of the invention will now

be described with reference to the accompanying

drawlings, wherein:

Figure 1 is a diametrical section showing the

first stage of assembly of an optical fibre to a
backshell and Figure 2 shows a second stage;

Figure 3 1is a diametrical section showing
backshell components belng passed over the optical
fibres;

Figure 4 is a diametrical section of the next

stage of assembly and Figure 5 1s a face view on a

retainer part seen 1in Figure 4;

gro-

Figure 6 1s a dliametrical section of the next

stage of assembly and Figure 7 1s a face view on a

retainer cap seen 1n Figure 6;

B

Figure 8 shows a next stage of assembly with a
rubber bung fitted and Figure 9 1s a section through

the rubber bung;

Figure 10 shows a backshell being brought up for

assembly with the remaining parts;

Figure 11 shows an asgssembled backshell and
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optical fibre; and

Figure 12 shows a fully completed coupling with
the backshell coupled to receive tension.

In Figure 1, an optilic fibre lead 1 1s treated by
having its outer sheath 2 and inner buffer coating

(not shown) stripped off at a position 3 a given

distance from an end of the optic fibre 4. A high

'

tensile strength reinforcement layer 5, for example of
Kevlar® fibre is left projecting beyond the point 3

for a certain length. A buffer sleeve 6 1s slid onto

the fibre 4 and also a crimp sleeve 7. A ferrule 8 1s

then assembled to the end of the optic fibre 4 1n
conventional manner.

In a second stage of assembly, the Kevlar® fibres
5 are brought down onto the buffer sleeve 6 and the

crimp sleeve 7 slid until an internal shoulder 9

within it butts up against the end of the outer sheath

2 at position 3. A narrowed portion 10 of the crimp
sleeve is then crimped in a manner known per se 1n a
non-circular configuration in cross section,
preferably having at least two parallel sides 1n

cross-section, as 1in a parallel-sided polygonal cross

section such as a hexagon. The fibre 4 1s protected

by the buffer sleeve 6.

The entrapment of the reinforcement fibres 5 by

the crimped portion 10 means that the crimp sleeve 7
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is now united tensionally with the optical fibre

sheath.

M

This process 1s repeated for the number of

optical fibres of which the final assembly 1s to be

made. In the example to be described there are four

p—
p—

of these but only two are seen 1n the diametrical

sections which make up most of the Figures.

1)

Figure 3 shows two such fibre leads 1, to each of

which has been attached a crimping sleeve 7 in the

manner which has just been described and over which

are being passed from the free end over those sleeves
(that i1s, to the right as shown 1n the Figure) 1n
succession a heat shrink sleeve 11, a coupling nut 12
with internal screw fitting 13, and a backshell sub-

assembly 14 including a body part 15 having on one end

an external screw threading 16 for screw threaded
engagement with threading 13 on the nut 12, a tubular
portion 17 and an end fitting 18 upon which coupling
element 19 1s rotatable. A circlip 20 allows assembly
together of the parts 18,19 by expanding into a gap
between shoulders on those parts 18,19 after 19 has

been passed over 18.

The parts 11,12,14 are passed away down the optic
fibres 2 to be clear during the operations next to be

described.

In the next stage of assembly, the optic fibres
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are fitted in a retainer 21. This i1ncludes a disc
with a screw threaded central aperture 22 and with
parallel-sided radial slots 23 recessed into 1its

circumference. The outer periphery of the disc has

peripheral ridges 24 forming between them a peripheral

groove 25.

g—

The tangential width of the slots 23 1s

approximately equal to the cross sectional width of

the parallel-sided crimped narrowed portion 10 of the
sleeve so that the portion may fit non-rotatably 1into

the former and be retained agailnst axial movement Dby

N

abutment of the forward and rearward portions 26,27 otf
the sleeves 7, which are wider than the narrowed
portion, against the respective faces of the disc 21.

To hold the crimp sleeves and hence the optic
fibres radially in the disc 21 a retainer cap 30 1s
provided which can be assembled to the disc by a bolt
31 engageable in the screw threaded aperture 22 of the
disc.

This cap has radial slots 32 which are narrower
than slots 23, being of a tangential width only enough
for the passage through them of the optical fibres 4.
The cap 30 has a flange 33 which entraps radially the
forward enlarged part 26 of the crimp sleeves retained
by the retainer disc 21.

P

As seen 1n Figure 8, a bung 35 of rubber or
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similar resilient material is now placed over the
fibre sheaths 2 and the rearward portions 27 of the
crimp sleeves. This bung has a through passage 36
through it, one for each of the optic fibre leads and
the enlarged parts 27 of the sleeves 7 tO be received.
To allow the leads to be placed in position, each
through passage 36 has a cut 37 uniting it to the
outer periphery of the bung, so that lips 38 formed
outside the through passages can be pushed outwards to
allow insertion, in a radially inward direction, of
the sheaths 2.

The bung is pushed up snugly behind the rear face
of the disc 21.

In the next stage, the backshell sub-assembly 14
is brought back over the retainer and bung assembly
moving leftwards as seen in Figure 10, until screw
threaded diametrical ports 40 in the body part 15 are
in register with the grooves 25 of the retainer. In
this position, grub screws 41 with frusto-conical
tips are thteaded home so that their tips are
engaged into the groove as seen in Figure 11 and thus
a unitary assembly is formed whereby tension
experienced between the coupling ring 19 or 18 and the
leads 1 is not communicated in any way to the bare
optical fibres 4 but rather is transmitted via body

part 15, grub screws 41, groove 25, disc 21 and crimp
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sleeves 7 to the tensional reinforcement fibres 5 of

the optical fibre leads.

P

In a final stage of assembly of the backshell,

the coupling nut 12 is brought up and screwed onto the
screw threading 16 until as seen 1n Figure 11 a

cylindrical lip 42 of the nut covers over the exposed
outer ends of the grub screws 41 preventing accidental

access to them or loosening of them. A cylindrical

I

spacer 44 presses against the end of the bung 35. It
desired, the heat shrink sleeve 11 may now be shrunk
over a projecting boss 43 on the coupling nut 12 so as
to provide a seal and a disincentive to any rotation

of the nut. The boss 43 may be extended, or have an

extension fitted to it, to guide the leads 1 away from
the backshell in, for example, a desired smooth curve.
The ferrules 8 of the fibres 4 are collected
together in a known terminal connector element 45 sO
as to be insertable together as the male or the female
part of a conventional optic fibre coupling. This 1is
contained within a conventional terminal head 46 which
is secured to the backshell assembly by screwthreaded
engagement with internal threading 47 in the coupling
element 19. End serrations or castellations on the

head 46 engaged with complementary serrations or

castellations on the free end of end fitting 18 so as

to prevent relative rotation. A coupling nut 48 1is
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rotatable about the head 46 in groove 49, and can be
secured to a socket part by internal threading'SO to
hold the whole of the connector and backshell assembly
to, for example, a wall based terminal, or another
simllar terminal connector and backshell assembly.

The completed assembly i1is shown in Figure 12 and
it can be seen how by use of the retainer 21 and non-
symmetrical cross sectional crimpings, the backshell
provides at the same time for the avoidance of
rotation of the optical fibres or their sheaths and
for the transmission of any tension experienced by the
optical fibre leads not to the terminal connector
element such as 45 but rather through the crimp
retainer and backshell assembly to the coupling parts
surrounding the conventional connector.

It 1s a further advantage of the embodiment
described that it 1s reversible in the sense that it
may be delilberately disassembled non-destructively

(except, if provided, for the shrunk heat seal sleeve

11, which is comparatively trivial).
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Claims

1. An optical fibre coupling for at least one optic fibre
lead (1) having a tension-resistant sheath (2), the
coupling including a backshell, a retainer (21), an element
(7) locatable at an end portion of the sheath (2) which
element 1s a narrowed portion (10) of a crimp sleeve (7)
and has a non-circular cross-section, and a recess (23)
having a shape complementary to the non-circular cross-
section which, 1in use, non-rotatably receives the element

(7) characterized in that:

the crimped narrowed portion (10), 1in use, grips the
sheath to be in tension-transmitting relationship with
the sheath (2);

the crimpled narrowed portion (10) 1s between two
wider portions of the crimp sleeve (7) and, 1in use, 1S
received in the recess (23);

the recess (23) is formed 1in the retainer (21) such
that, when received 1in the recess (23), the crimp
sleeve (7) 1is 1in tension-transmitting relationship
with the retainer (21); and

the backshell (14) 1is, in use, secured to the retainer
(21) to be in tension-transmitting relationship with

the retainer (21).
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2. An optical fibre coupling according to claim 1 wherein
the cross-section of the crimp sleeve (7) 1s a parallel

sided polygon and the recess (23) 1s parallel sided.

3. An optical fire coupling according to claim 1 or claim 2
wherein the retainer (21) 1includes a disc with an
indentation in 1its periphery (24) as the recess (23), and
means (25) on the periphery o0of the disc for engaging with
the backshell (14), portions (26,27) of the crimp sleeve
(7) on each side of the narrowed portion (10) abutting
against respective faces of the disc when received 1n the

recess (23).

4., An optical fibre coupling according to claim 3 wherein
the engaging means on the periphery (24) of the disc is a

groove (25) and the backshell (14) 1s engaged with the

groove by a grub screw (41).

5. An optical fibre coupling according to claim 4 wherein
the backshell (14) includes a collar (12) screw threadedly

assembled on 1t such that a flange (42) of the collar

entraps the grub screw (41).

6. An optical fibre coupling according to claim 5 wherein
the collar (12) has an end boss (43) for guiding the lead

(1) away from the backshell.
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7. An optical fibre coupling according to any one of claims
3 to 6 wherein the retainer has a cap (30) fitted at one
axial side of the disc, and having a flange (33), the
flange (33) retaining the crimp sleeve (7) radially 1in the

indentation of the retainer (21).

8. An optical fibre coupling according to any one of claims
1-7 wherein, in use, the sheathed optical fibre is radially
supported within the backshell (14) and behind the retainer

(21) by a resilient block (35).

9. An optical fibre coupling according to any one of claims
1-8 wherein a plurality of crimp sleeves (7) with, 1in use,

respective leads (1) are received 1in respective recesses

(23) in a single retainer (21).

10. An optical fibre coupling according to any one of
claims 1-9 including a fibre-optic  connector (45)
positioned in relation to the backshell (14), such that, in
use, the length of optical fibre (4) between the connector

(45) and the crimp sleeve (7) within the backshell exerts

no tension on the connector (45).

1. A method of assembling a fibre optic lead (1) to a
backshell (14) which includes securing a retainer (21) in a

tension-transmitting relationship to a tension-resistant

sheath (2) of the lead (1) and securing the sheath 1in a
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tension-transmitting relationship to the backshell (14),

comprising

securing an element (7) in the form of a crimp sleeve
to the sheath (2) by crimping a crimp sleeve (7) onto
the sheath to form a narrowed crimped portion (10)
between two wider portions of the crimp sleeve, such
that the narrowed crimp portion has a non-circular
cross-section and grips the sheath to be in a tension-
transmitting relationship with the sheath;

securing the crimp sleeve (7) to the retainer (21) by
inserting the narrowed crimped portion (10) into a
complementary recess (23) in the retainer whereby to
restrain the lead both axially and rotationally in
relation to the retainer (21); and

securing the retainer (21) to the backshell (14) in a

tension-transmitting relationship.

12. A method according to claim 11 which includes providing
respective crimp sleeves on respective leads and 1nserting
the respective crimp sleeves radially into respective
radial slot recesses (23) on a single disc of the retainer
(21) and entrapping the crimp sleeves radially by fitting a
retainer cap (30) to the disc so that a flange (33) of the

cap closes the radially outer ends of the slot recesses

(23).



CA 02242207 1998-06-30

Vit




1998-06-30

02242207

CA

e ——

+ i

"’4!. —— II..‘
\—A\_/

e LT
! A
/////4&7/&7’/’//

IS
V//ff, I

‘ﬂtﬁﬂh””

’//////JV _ -
///’/f//////fd

.!..nrJ A a H

SSSSA—Y /)

9]

\\\\\\\\\
LLLLLLLLLL. l..irl .

I
-\\\\\\\\\\\\.

R 77777777 % e

7/T

®,

o L
277

A AN A



1998-06-30

02242207

CA

:w/D

Ot

(722222720,

) —— R |
L LLL LT Ay
RG75555577N V0 /

1]

S

3%

— A

14

ol 514

G,

A7,
bl

q O\

7777l L e

0

SSS W £

B ——— —— =
X T e
R RSSS ] m,_.

(<

AP AugY AN SRRy SR .

T 7T

'..4.." sy 2BV

gtﬁmvﬁuvﬂr;ili ........... “M.M\\V“im._

m\\\\\\\\\ :
meesssssss ( LEEEENEGEGEGEENEE

r L 2 2L

5 !

s\\\\\nﬂ,ﬂﬂﬁl..i.i.ﬂ-

T

e
Y/,

SRS ) Sl 7777 77X
e e

CIIIIS. "= e ,M,..

g —— — -—— —



1998-06-30

02242207

CA

PRRE

- ‘/ 7 =
]

SN
LO TN IITED .
B e

NARANSN

R

< i\ o) b

) S i e

AR 0!?\\\\\&\1\1\:& 34 s =

NS a s e 0 =g I |

1 W7
S, o MIEZIZQ;II!Imm
AN N vy v~ I | {m_

|\

[4

G\ DA

|

MNOMISTSSNNNSAY 3

\ /

(|

N _&RRIK A | [ o ===
H m”zzmmmmmmmmmmmumﬂuw

_wxﬁﬁaﬁaaaﬂmw==mwmwwwvﬁref e

N
: ” KLl
o ?ﬂr/ vA 1‘\\\\;&& l—

& iyl

T 7
N“ ;deu

¢l

Y,

L/
N b%\\\\h

T i
A 5 4 go, St SN,

7
.

o
777

R T

1 —=
)



19 ) b2 /

12
w”’m. 2 &\\w“\\\k\\\‘\\

1 1 S ———S—S—_—— , "{0}!2;010"010;0101\' Zf-L[— \ \

"-h-”...',l'ﬂﬁﬁ N A////I I
= Yrivrrrres®
—l _.‘_!ls*:a'i*”ﬂﬂl\\\&L
m

Il-l-l I=77/Im

- B=wn ’.!-.:-_-_—.rmr‘z NSRRY

......::""' ..:.e: Eiﬁ!ﬁﬁ!’/[/ ’ " (_{«I/!” "Q ’

"IIII." I QNN \
[RARAASUIRRRANN 13

M _’n 33



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

