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DUPLEX CONNECTOR

Field of the Invention
This invention generally relates to the art of fiber

optic connectors and, particularly, to a duplex connector
system for coupling two individual simplex fiber optic
connectors in a side-by-side alignment.

Background of the Invention _
Fiber optic devices use single or multiple strands

of fibers each having an inner circular glass core coated with
a circumferential 'cladding having a different index of
refraction?’ ‘Light. ls transmltted along the core and totally
reflected from the 1nterface between the core and cladding.
Such devices “‘can be’' used as transmission 1lines for
transmitting information bearing light energy. A transmission
line can be formed from a single fiber or it can include a
plurality of fibers bundled together. Additionally, several
transmission lines can be arranged in parallel for the
simultaneous transmission of information along each of the
separate lines. |

Originally, fiber optic systems utilized simplex
interconnection systems with single <connector plugs
terminating single fiber optic cables. In a simplex system,
either transmission or reception of information can take place
at one time. Consequently, simplex systems are limited in the
amount of information that they can transmit and receive
during a given period of time.

To increase the amount of information that can be
communicated over fiber optic systems, multi-channel systems
were developed. Such multi~channel systems include, for
example, duplex connector plugs and cables which are capable
of simultaneous transmission and reception. Thus, using a
duplex system enables information to be transmitted at a much
higher rate.

B
PR

This Sheet Has Been Replaced

A




10 a Circunferential cladding having a differeljtTH$
refraction. Light is transmtted along the core and
the interface between the core and cl addi ng. Such devites can be used as
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single C@Mmggqyentqydmﬁlmplex parts are readily available and less
5 expensive because there is an existent inventory. Moreover,

om

it would be difficult if not cost prohibitive to retrofit
existing simplex systems with dedicated duplex or other multi-
channel parts. Consequently, a need exists for an
interconnection system which is compatible with both simplex
10 and duplex parts and which permits the interconnection of
simplex parts in a duplex configuration to provide duplex data
transmission. Several designs have been proposed to address
this problem. Typically, they involve an adapter structure
which clamps on two individual connector housings to hold the
15 two connectors in a side-by-side relationship forming a duplex
connector and yet permits relative motion between the two
individual simplex connectors.
A problem with the aforesaid adapter structures is
that the adapters require the provision of an additional
20 structure or component of the assembly (i.e. the adapter)
beyond the ordinary components of the fiber optic connectors.
One such adapter is disclosed in U.S. Patent No. 4,953,929 to
Basista et al. which patent is incorporated herein by
reference. The additional adapter, therefore, adds expense
25 and complexity to the duplex assembly. The present invention
takes a completely different approach in making a duplex
connector assembly from two simplex connectors without the
addition of extraneous adapter structures.

Summary of the Invention
30 An object, therefore, of the invention is to provide

a new and improved duplex connector system for coupling two
individual simplex fiber optic connectors in a side-by-side

and parallel alignment.
As disclosed herein, each fiber optic connector
35 includes a housing means in which an optical fiber cable is
terminated through a rear end of the housing means. The
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terminating single fiber optic cables. In a sinplex sysiTel SEFEREAS BEEN
}ransnission or reception of information can take pla e at 5ﬁgaﬁ§ﬁ§w
Consequently, sinplex systens are limted in the 25 amount of I nfornation
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encompassing the optical fiber cables. Resilient means

5 interconnect the first and second strain relief boots, with
the resilient means oriented between the boots for enabling
the boots to hold the connectors in a side-by-side alignment.

In the preférred embodiment of the invention, the
strain relief boots and the interconnecting resilient means

10 comprise an integral structure fabricated of plastic material.
The boots are generally cylindrical with a conical tail, and
the resilient means is formed by a pair of integral, spaced-
apart thin bands extending tangentially between diametrically
opposite peripheral portions of the boots.

15 Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings. )
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2 Despite the advantages, mnulti-channel fiber opticj aﬁ" d BEaY
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new, and many sinplex systens and parts are al readyl
and SC type connectors. Consequently, sinplex partsila

woul d be difficult if not cost prohlbltlve to retrofit existing sinplex
systens Wi : == ionof the Rrawings. channel parts.

Consequently, a neeghe %aﬁl&'eé @f tBlis invention which are believed to
be novel are set forth with particularity in the appended

claims. The invention, together with its objects and the
5 advantages thereof, may be best understood by reference to the
following description taken in conjunction with the
accompanying drawings, in which 1like reference numerals
jdentify like elements in the figures and in which:
FIGURE 1 is a perspective view of the duplex
10 connector system of the invention coupling two individual
simplex fiber optic connectors in a side-by-side relationship;
FIGURE 1A is a perspective view of the metal housing
insert of one of the connectors;
FIGURE 2 is a perspective view, on an enlarged
15 scale, of the integral boot structure;
FIGURE 3 is a top plan view of the integral boot
structure, with one of the boots in section;
FIGURE 4 is a side elevational view of the integral
boot structure;
20 FIGURE 5 is an end elevational view looking
generally in the direction of line 5-5 of Figure 4;
FIGURE 6 is a top plan view of the assembly shown in
Figure 1;
FIGURE 7 is a view similar to that of Figure 6, but
25 with the fiber optic connectors rotated 90° from their
positions shown in Figure 6;
FIGURE 8 is an end elevational view looking
generally in the direction of line 8-8 in Figure 6; and
FIGURE 9 is an end elevational view looking
30 generally in the direction of line 9-9 in Figure 7.
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i nt er connecti on systen1mh|ch I's conpatible with both sqgg@@@ ' ex
parts and which permts the interconnection of sinplfgx pafﬁﬁhLAb ‘ﬂﬂ%
configuration to provide duplex data transm ssion.

been proposed to address this problem Typically, they |nvoIv@5a@9ad er
structure which, cIa pS on  two |nd|V|duaI connector housi ngs to hold the 15
two connect R Aptd g 2 ed, Empediment) ex connect or

and yet permts rel at Ré?eﬂ‘?&h@n &etwendt_—amh»gg Ll y-saleér Saerbet, and
connectors. ggoqﬁb Bn ;oresald er St%gp %53 js th t.he
adapters refaFPE t BFSVF? %n%ﬁﬁﬁ rE of nt
of the asseabhmpettoe. syltemjapierierally de51gnated 10, for coupling two
5 individual simplex fiber optic connectors, generally
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designated 12, in a side-by-side alignment, as shown. Each
fiber optic connector includes a housing means, generally
designated 14, within which an optical fiber cable 16 is
terminated from a rear end 18 of the housing. As is known in
10 the art, each optical fiber cable 16 has an outer jacket
encompassing a central glass fiber 20. The fibers of cables
16 are shown terminated in ferrules 22 which project slightly
from front ends 24 of connector housing means 14. As is known
" in the art, the ferrules may be fabricated of ceramic

15 material.

Referring to Figure 1A in conjunction with Figure 1,
each housing means 14 of each connector 12 is a two-part
housing including an inner metal housing insert 14a (Fig. 1a)
and an outer plastic housing shell 14b (Fig. 1). The optical

20 fiber cables 16 are terminated in the ferrules 22 located in
the metal housing inserts 14a, and the ferrules 22 project
forwardly from the metal housing inserts.

The above description of simplex £fiber optic
connectors 12 and optical fiber cables 16 1is fairly

25 conventional. In addition, most fiber optic connectors
include strain relief boots coupled to the metal connector
housing inserts 1l4a and projecting from the rear ends of the
outer housing shells 14b. The strain relief boots encompass
the optical fiber cables, to provide strain relief for the

30 cables. The present invention utilizes these boot structures
to provide the duplex connector system 10 of the invention.

More particularly, referring to Figures 2~5 in
conjunction with Figures 1 and 1A, the invention contemplates
an integral boot structure, generally designated 26, which

35 includes first and second strain relief boots 28 encompassing
optical fiber cables 16. Figure 3 shows that each boot 28
includes a passage 30 into which a réspective one of the

i
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beyond the ordi nary conponents of the fiber optic c nnaemnﬁ§ﬂfﬂth§H&H
adapter is disclosed in U.S. Patent No. 4,953,929 t¢ Basi BEBLAGED al .
whi ch patent is incorporated herein by reference

adapter, therefore, adds expense 25 and conplexity to the dupbéxoasseabl y.
The present invention takes a conpletely different approach in making a
dupl ex conneptibeaisEiherycabdast astendpl eTheobootsohave florwardhensddix2 on
of extraneoys; RS R dMABY €SintD Bt Bbublifg 1¥874H@ 30 mounted on

An object, therefore, of the inyention is to provide a new and 1 nproved
dupl ex connEReomeaial WlngouEPFﬁﬁttvb“?ndl vf\ﬁua’rl]s‘ﬁﬁ}{%%qq b&Cwting
connectors ificBudeSefdyr siprtures 34 located in each of the forward ends

5 32 of the boots which interengage with corresponding

projections 35 on the outside of the inner housing inserts 14a
as seen in Figure 1A. Preferably, integral boot structure 26
is unitarily molded of plastic material and, thereby,
apertures 34 can snappingly interengage with projections 35 on
10 the outside of each inner metal housing insert 1l4a.
Generally, the invention contemplates the provision
of resilient means interconnecting first and second strain
relief boots 28 and oriented therebetween for enabling the
boots to hold connectors 12 in a side-by-side alignment as
15 shown in Figure 1. In particular, the resilient means is
provided by a pair of spaced-apart thin bands 36 which extend
between diametrically opposite peripheral portions of boots
28. In other words, the boots are generally cylindrical, and
bands 36 extend generally tangentially between the top and
20 bottom peripheral portions of the boots (i.e. on opposite
diametric sides thereof). The bands and the peripheral
portions of the boots are provided with serrations or ridges,
as at-38, to facilitate gripping integral boot structure 26
and assembling of the boot structure to connector housings 14,
25 as well as for mating and unmating of the assembled duplex
connector 10. Figures 2 and 5 show how bands 36 are spaced
apart by an opening 40. Therefore, the thin bands, being
fabricated of plastic material provide a resilient means
between boots 28 which allows the boots to move in both "X%
30 and "Y" directions when subjected to outside forces. of
course, in the static condition of integral boot structure 26,
simplex fiber optic connectors 12 are maintained in the side-
by-side relationship shown in Figure 1.
Figures 6-9 show an advantage of the duplex
35 connector system of the invention over prior art systems. In
particular, Figqures 6 and 8 show simplex fiber optic
connectors 12 in orientations as depicted in PFigure 1, and
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and parallel alignment. As disclosed herein, each fi
includes a housing neans in which an optical fiber c
through a rear end of the housing neans. The EPLA
i nvention contenpl ates the provision of first and second stréﬁnoﬂ&|59

boots respectively interengageable with the
coupled to integral boot structure 26. On the other hand,

Figures 7 and 9 show the connectors rotated 90° relative to
their orientations in Figures 6 and 8, but with the connectors
still coupled to integral boot structure 26 in their side-by-
5 side alignment. This ability to vary the angular orientations
of the fiber optic connectors is not possible in most systems
of the prior art which include separate adapters for clamping
onto the exterior of the connector housings, because the sides
of the outer housing shells 14b are different, whereas the

10 coupling means between the boots and inner metal housing
inserts 14a can be omni-directional. The system of the
present invention takes advantage of this feature while
providing a duplex system, which cannot be done with the prior
art.

15 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in
all respects as illustrative and not restrictive, and the

20 invention is not to be limited to the details given herein.
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housing nmeans of the connectors at the rear ends therept
the optical fiber cables. Resilient means 5 inter} |3§§N
second strain relief boots, with the resilient means i

boots for enabling the boots to hold the connectors in a S|ck95w0 HEG
alignment. In the preferred enbodi nent of the invention, the strain relie
boots and ﬂﬂéﬂﬂﬁierconnecting resilient nmeans 10 conprise an integral

structure fabricated jof gl a%ylcemb%b%ltoﬁagsla@at ?1@'jef89nébﬁbhing two
cyllndrlcal mnth a conical tail, and the resilient €n83|8 formed, by a

pair of i ntdGHN1AugdceBimBLeXt  FRAPRTHaRRE It eRANRECEaRTent(t@) y 2t vRen
di anet ri calsupstapnsiidlayerspherlay-pddé i oadighmehe ,boe@axch fiber optic

5 connector including a housing means (14) in which an optical
fiber cable (16) is terminated through a rear end (18) of the

ol
t

housing means, comprising:
first and second strain relief boots (28)
respectively interengageable with the housing means (14) of
10 the connectors (12) at said rear ends (18) thereof and
encompassing said optical fiber cables (16); and
resilient means (36) interconnecting said first and
second strain relief boots (28) and oriented therebetween for
enabling the boots to hold said connectors (12) in said
15 substantially side-~by~-side alignment.

2. The duplex connector system of claim 1 wherein
said strain relief boots (28) and said interconnecting
resilient means (36) comprise an integral structure (26).

3. The duplex connector system of claim 2 wherein
20 said integral structure (26) is comprised of plastic material.

4. The duplex connector system of claim 1 wherein
said resilient means comprises a thin band (36) extending
between the boots (28).

5. The duplex connector system of claim 1 wherein

25 said boots (28) are generally cylindrical, and said resilient
means comprise a pair of spaced-apart thin bands (36)
extending tangentially between diametrically opposite
peripheral portions of the boots (28).

nd

f

This Sheet Has Been Re;

LTI

llIIlIII llllll IIIlI i llll 8

[}



e @ AR e — St VS S T 1y
b ‘

¢S SHEET HAS BEEN

15 _ _ Gt her objects, features and advan'égégkﬁéﬁLA¢$@
invention will be apparent from the follow ng |
‘taken in connection with the acconpanyi ng draw ngs. 4 Brief Description

of the Drawings The features of this invention which are bel %% &%e
novel are set forth with particularity in the appended clains. The
i nvention, together Wit hThes dollex sameqtar system of claim 1 wherein

said housing means (14) of each connector comprises a two-part

housing including an inner metal housing insert (14a) and an

outer plastic housing shell (14b), and said first and second

5 strain relief boots (28) are adapted for interengagement with
- the inner metal housing inserts (14a).

7. In a duplex connector system (10) for coupling
two individual simplex fiber optic connectors (12) in a
substantially side-by-side alignment, with each fiber optic
10 connector including a housing means (14) in which an optical
fiber cable (16) is terminated through a rear end (18) of the
housing means,
wherein the improvement comprises
an integral boot structure (26) including first and
15 second strain relief boot portions (28) respectively
interengageable with the housing means (14) of the connectors
(12) at said rear ends (18) thereof and encompassing said
optical fiber cables (16), and resilient means (36) integrally
interconnecting said first and second strain relief boots (28)
20 and oriented therebetween for enabling the boots to hold said
connectors (12) in said substantially side-by-side alignment.

8. In a duplex connector system as set forth in
claim 7, wherein said resilient means comprises a thin band
(36) extending between said boot portions (28).

25 9. In a duplex connector system as set forth in
claim 7 wherein said boot portions (28) are generally
cylindrical, and said resilient means comprise a pair of
spaced-apart thin bands (36) extending tangentially between
diametrically dpposite peripheral portions of the boot

30 portions.
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5 advantages thereof, may be best understood by ref ei ere SHEET S BEENW ng
description taken in conjunction wth the acconpgnyi nRERIMFETYs, i
which like reference nunerals i dentify Iike el enents rmthe figares and in
which: FIGURE 1 is a perspective view of the duplex 10 connec®5+089s8&m of
the invention coupling two individual sinplex fiber optic connectors in a
si de- by- si M@nshi p; FIGURE 1A is a perspective view of the netal
housi ng i ngsupr % emeneéTdRe connectors; FIGURE 2 is a perspective vi ew, on

n enl d1 [ i n ral boot struct re FI| GURE 3
SI aﬁ v?{a\?veof tShZC?nteeﬁrgt F E:g ngctor system (10) ks prov:il.c'lseéjl og'

coupling two individual simplex fiber optic connectors (12) in

5 a substantially side-~by-side alignment. Each fiber optic
connector includes a housing (14) in which an optical fiber
cable (16) is terminated through a rear end (18) of the
housing. First and second strain relief boots (28) are
respectively interengageable with the housings (14) of the

10 connectors (12) at the rear ends (18) thereof and encompass
the optical fiber cables (16). Resilient bands (36)
interconnect the first and second strain relief boots (28) and
are oriented therebetween for enabling the boots to hold the
connectors (12) in their side-~by-side alignment.
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aof line 9-9 in Figure 7. 5 Detailed Description|fo] S e
Enbodi ment Referring to the drawings in greater de
1, the invention i's enbodied in a duplex connector
designated 10, for coupling two 5 i ndividual si npl ex - o2
connectors, general Iy designated 12, impa®)de-by-side alignnent, as

shown. Each 22 34 o
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fi'ber opti nnect or includes a hou5|ng nmeans, generally designated 14,
W thin Wm&’]éﬁe eglacier cabl e 16 is terninated froma rear end 18 of
t he housi ng u n 10 the art, each optic TI T LdUIB

outer jacket a central glass fiber 20. TW@ Béﬁﬁl s 16

are shown termnated in ferrules 22 which .project sk ront nds

24 of connector housing nmeans 14. As |S(¥ in the art the ferrul es may

be fabricated of ceramic 15 material. Referring to F|gure 1A in conjunction
with Flgur gch hou3|ng means 14 of eachééonnector 12 is a two-part

housi ng i ncl nner housi ng t_l4a (Fig Eb
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cables 16 are termnated in the ferrules 22 located in

fnserts 14a, and the ferrules 22 project forwardly front

inserts. The above description of _isinplex fiber o
and optical fiber cables 16 is fai r$BEQEFICATIONt I onal .

dnd an outer plastic housing shell 14b (Fig. 1). The optical-20-fiber—

hewmmEmrosaEgg
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nost fiber optic connectors include strain relief boots
metal connector housing inserts 14a and projecting fromthf p
the outer housing shells 14b. TheDUPLEXnCONNESTOROO! S enconpass t he opti cal

fiber cables, to provide strain relief for the 30 cables. The present

inventionlﬁjli&es tEese boot . structures
e e ntion
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This invention generally relates to the art of fiber
optic connectors and, particularly, to a duplex connector .
system for coupling two individual simplex fiber optic
connectors in a side?by-side alignment..

Background of the Invention .

Fiber optic devices use single or multiple strands
of fibers each having an inner circular glass core coated with
a circumferential cladding having' a different index of
refraction. Light is transmitted along the core and totally
reflected from the interface between the core and cladding.
Such devices can be used as transmission 1lines for
transmitting J.nformatlon bearlng light energy. A transmission
line can be formed from a single fiber or it can include a
plurality of fibers bundled together. Additionally, several
transmission lines can be arranged in parallel for the
s1multaneous transmis51on of information along each of the
separate lines. _ ' '

Originally, fiber optic systems utilized simplex
interconnection systems with single connector plugs
terminating single fiber optic cables. In a simplex system,
either_transmission'or reception of information can take place
at one time. Consequently, simplex systems are limited in the
amount of information that they can transmit and receive
during a given period of time.

To increase the amount of information that can be
communlcated over fiber optic systems, multi-channel systems

-were developedm Such multi-channel systems include, for

example, duplex connector plugs and cables which are capable
of simultaneous transmission and reception. Thus, using a
duplex system enables information to be transmitted at a much
higher rate. |



‘to provide the duplex connector system 10 of the invention. Mre
particularly, referring to Figures 2-5 in conjunction with Figures 1l-and
FA, the invention contenplates an integral boot structure, generally
desi gnated 26, which 35 includes firs2_and second strain relief boots 28
enconpassi ng optical Pespitealtihes advarntages, 3mubbtischaanedadibayotopBic

' L ' ' he., . opfircal_Jfiber
L]0 A DA NGl U0 Bk sl o

Y in use, for example, ST and SC type connectors.

Consequently, simplex parts are readily available and less

5 expensive because there is an existent inventory. Moreover;

it would be difficult if not cost prohibitive to retrofit

existing simplex systems with dedicated duplex or other multi-

channel parts. Consequently, a need exists for an

interconnection system which is compatible with both simplex

10 and duplex parts and which permits the interconnection of

simplex parts in a duplex configuration to provide duplex data

transmission. Several designs have been proposed to address

this problem. Typically, they involve an adapter structure

which clamps on two individual connector housings to hold the

15 two connectors in a side-by-side relationship forming a duplex

connector ‘ and yet permits relative motion between the two

individual simplex connectors.

A problem with the aforesaid adapter structures is

that the adapters rei;uire - the prdvision of an additional

‘20 structure or component of the assembly (i.e. the adapter)

beyond the ordinary components of the fiber optic connectors.

One such adapter is disclosed in U.S. Patent No. 4,953,929 to

Basista et al. which patent is incorporated herein by

reference. The additional adapter, therefore, adds expense

25 and complexity to the duplex assembly. The present invention

takes a completely different approach in making a duplex

connector assembly from two simplex connectors without the
addition of extraneous adapter structures.

S o e _Inventio ,
30 An object, therefore, of the invention is to provide
a new and improved duplex connector system for coupli_.ng two
individual simplex fiber optic connectors in a side-by-side

and parallel alignment. _ |
As disclosed herein, each fiber optic connector
35 includes a housing means in which an optical' fiber cable is
‘terminated through a rear end of the housing means. The
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~which are insertable into outer housing 14b and are nounted on the netal
housi ng i nsert 1l14a. As illustrated, nounting includes four apertures 34
Focated in each of the forward ends 5 32 of +the boots "which
interengage with corresponding prai¥ctions 35 on the outside of the inner
housi ng i nsiivéntifién acEaftssmp Tateguthel Aproviétonblof ifirsyr aandoaecond

apertures BEERIATAIATH POPREC APt TH ot sterioestiy fen, the
outsi de of kowsingmeeanstef khbescoynectors atathecmead lends Hheneamiansh
Comoearss rCBEpREpRg hg, SR et R el
5 interconnect the first and second strain relief boots, with
the resilient means oriented between the boots for enabling
the boots to hold the connectors in a side-by-side alignment.
In the preferred embodiment of the invention, the
strain relief boots and the interconnecting resilient means
10 comprise an integral structure fabricated of plastic material.
The boots are generally cylindrical with a conical tail, and
the resilient means is formed by a pair of integral, spaced-
~apart thin bands extending tangentially between diametrically
opposite peripheral portions of the boots. '
15 Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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-boots to hold connectors 12 in a side-by-side alignment as 15 shown in
Figure 1. In-particular, the resilient nmeans is provided by a pair of
spaced apart thin bands 36 which extend between diametrically opposite
peri pheral portions of boots 28. In afher words, the boots are general ly

cylindrical prag¢ bagesi @%geﬁﬁ Drawi ngentially between t he top and
20 bottom peri pheral e _bpot,s e._on.aqp 03|te anetr

ft
si des thereof). TheT%Eh% §ﬁ§5tﬁ s A %ﬂtﬁﬁﬂtl H5i588?9 Ye
provi ded wi be geved | ane @mtwfhxﬁh uithtgﬁrtianlaxntytineqye;n@pgmded

[t egral bogl JSREUC! Uifie2q AUk LOGCAL, | 00 T EUGLUKE Tiha tne

connector housings 14 unma
assenbl &l dagwgntages thereof, may be best understood by reference to the

following description taken in conjunction with the
accompanying drawings, in which 1like reference numerals
identify like elements in the figures and in which:.
FIGURE 1 is a perspective view of the duplex
10 connector system of the invention coupling two individual
simplex fiber optic connectors in a side-by-side relationship;
FIGURE 1A is a perspective view of the metal housing
insert of one of the connectors;
FIGURE 2 is a perspective View, on an enlarged
15 scale, of the integral boot structure;
FIGURE 3 is a top plan view of the integral boot
structure, with one of the boots in section;
' FIGURE 4 is a side elevational view of the integral
boot structure;
20 | FIGURE 5 is an end elevational view  looking
generally in the direction'of line 5-5 of Figure 4;
FIGURE 6 is a top plan view of the assembly shown in
Figure 1; ' ' | '
FIGURE 7 is a view similar to that of Figure 6, but
25 with the fiber optic connectors rotated 90° from their
positions shown in Figure 6;
_ . FIGURE 8 is an end elevational view looking
generally in the direction of line 8-8 in Figure 6; and
FIGURE 9 is an end elevational view 1looking
30 generally in the direction of line 9-9 in Figure 7.
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- connect or
openlng 40.

10. Figures 2 and 5 show how bands 36 are spaced apart by an

Therefore, -the thin bands, being fabricated of plastic materi al

prOV|de a resilient neans between boots 28 which allows the boots to move

in both "X'" 30 and "Y' directions wdun subjected to outS|de forces

course, in
fiber opti

béeatledi Degeniption of 'tnbe Falf elpgeld Finbdodl! si npl ex

Cc connect or %2 ar e |nt neg in.the side- ¥t § rel.ati ons
shown in Figure 1. Fi gﬁ §Erifgg to Rawings, 21, IS e’fh et gvex"‘

connect or
Figures 6
deplctedl

10

15

20

25

30

35

sfiretn do t higuneen,i oth@venvpnmlonaris sembedied |in par tduplex ,
n
1nd1v1dua1 simplex fiber optic connectors, generally
designated 12, in a side-by-side alignment, as shown. Each
fiber optic connector includes a housing means, generally
designated 14, within which an optical fiber cable 16 is
terminated from a rear end 18 of the housing. As is known in
the art, each optical fiber cable 16 has an outer jacket
encompassing a central glass fiber 20. The fibers of cables
16 are shown terminated in ferrules 22 which project slightly
from front ends 24 of connector housing means 14. As is known
in the art, the ferrules may be fabricated of ceramic
material.'

Referring to Figure 1A in conjunction with Figure 1,
each housing means 14 of each connector 12 is a two-part
housing including an inner metal housing insert 14a (Fig. 1A)
and an outer plastic housing shell 14b (Fig. 1). The optical
fiber cables 16 are terminated in the ferrules 22 located in
the metal housing inserts 1l4a, and the ferrules 22 project
forwardly from the metal housing inserts.

The above description of simplex fiber optic
connectors 12 and optical fiber cables 16 is fairly
conventional. In addition, most fiber optic connectors
include strain relief boots coupled to the metal connector
housing inserts.14a and projecting from the rear ends of the
outer hbusing shells 14b. The strain relief boots encompass
the optical fiber cables, to provide strain relief for the

- cables. The present invention utilizes these boot structures

to provide the duplex connector system 10 of the invention.
More particularly, referring to Figures 2-5 in
conjunction with Figures 1 and 1A, the invention contemplates
an integral boot structure, generally designated 26, which
includes first and second_strain relief boots 28 encompassing
optical fiber cables 16. Figure 3 shows that each boot 28
includes a passage 30 into which a respective one of the

~6 JUN 1395
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lerr] 7 coupled to integral boot structure 26. On the other hand,
Figures 7 and 9 show the connectors rotated [err] relative to their
brientations in Figures 6 and 8, but with the connectors still coupled to
integral boot structure 26 in their sbde-by- 5 side alignment. This ability
to vary theoptdghdr fdheantcathlmss @ftand f iThe bpots havecfovwardsends 32

poss ! Lo i hullith a¥8! EHBetabl BAES ofElr MEHIAG A 4\ ariP Behbufilan! 8h°
' e metal housing insert 14a. As illustrated, mounting
includes four apertures 34 located in each of the forward ends
5 32 of the boots which interengage with corresponding
. projections 35 on the outside of the inner housing inserts 1l4a
as seen in Figure 1A. Preferably, integral boot structure 26
is unitarily molded of plastic material and, thereby,
apertures 34 can snappingly intérengage with projections 35 on
10 the outside of each inner metal housing insert 14a.
Generally, the invention contemplates the provision
of resilient means interconnecting first and second strain
relief boots 28 and oriented therebetween for enabling the
boots to hold connectors 12 in a side~by-side alignment as
15 shown in Figure 1. In particular, the resilient means is
provided by a pair of spaced-apart thin bands 36 which extend
between diametrically opposite peripheral portions of boots
28. In other words, the boots are generally cylindrical, and
bands 36 extend generally tangentiélly between the top and
20 bottom peripheral portions of the boots (i.e. on opposite
diametric sides thereof). The .bands and the peripheral
portions of the boots are provided with serrations or ridges,
as at 38, to facilitate gripping integral boot structure 26
and assembling of the boot structure to connector_housings 14,
25 as well as for mating and unmating of the assembled duplex
connector 10. Figures 2 and 5 show how bands 36 are spaced
apart by an opening 40.. 'Therefore, the thin bands, being
'fabricated of plastic material provide a resilient means
between boots 28 which allows the boots to move in both "X"
30 and "Y" directions when subjected to outside forces. = 0Of
course, in the static condition of integral boot structure 26,
simplex fiber optic connectors 12 are maintained in the side-
by-side relationship shown in Figure 1.
Figures 6-9' show an advantage of the duplex
35 connector system of thé invention over prior art systems. In
pafticular, Figures 6 and 8 show simplex fiber optic
connectors 12 in orientations  as depicted in Figure 1, and
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onto the exterior of the connector housings, because the sides of the outer
housi ng shells 14b are different, whereas the 10 coupling neans between the
boots and inner netal housing inserts 14a can be omi-directional. The
system of the present invention takesl advantage of this feature while
providing &aﬁqﬂQ& 9 sintegrhilchodnsiirietwiome26i t h Grhethpz | othart hahd,

It will a | nt fa e |f|c
forns mnthout epa?f?%%af?o%ggﬁeQég ﬁéﬁhﬁgﬁ6£§1€§¢%ﬁ%rac?er?é ?%56 h%reof
The presenttheddhnerdentationsodmFigyreshérandrg, but wigdhhiheogonnecsorsn

al | respectgias 'dd\iﬁlté@tﬁd’ § YAl oY Stihicttire??é iRCtheir side-by-
5 side alighment. This ability to vary the angular orientations

of the fiber optic connectors is not possible in most systems

of the prior art which include sepafate adapters for clamping

onto the exterior of the connector hqusings; because the sides

of the outer housing shells 14b are different, whereas the

10 coupling means between the boots and inner metal housing
inserts 14a can be omni-directional. The system of the

present invention takes advantage of this feature while
-providing a duplex systém, which cannot be done with the prior

art.

15 It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present

exanples and embodiments; therefore, are to be considered in
all respects as illustrative and not restrictive, and the
20 invention is not to be limited to the details given herein.
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20 invention is not to be limted to the details given herein. [err] 8

CLAI M5: [err] 1. A > : stem for
€oupling two individual sinplex fiber optic colnggt@isermas BEER-py- side
al i gnment, each fiber optic connector8including a hogspracEeans ilh which an
optical fibeLATIMBEe is term nated through a redt—entd=ogft—the—fousr ng neans,

10
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20

25

1. A duplex connector system (10) for coupling two
individual = simplex fiber optic connectors (12) in a
substantially side-by-side alignment, each fiber optic
connector including a housing means (14) in which an optical
fiber cable (16) is terminated through a rear end (18) of the
housing means, comprising: |

first and second strain relief boots (28)
respectively interengageable with the housing means (14) of
the connectors (12) at said rear ends (18) thereof and
encompassing said optical fiber cables (16); and

resilient means (36) interconnecting said first and
second strain relief boots (28) and oriented therebetween for
enabling the boots to hold said connectors (12) in said
substantially side-by-side alignment.

2. The duplex connector system of claim 1 wherein
said strain relief boots (28) and said interconnecting
resilient means (36) comprise an integral structure (26).

3. The duplex connector system of claim 2 wherein
said integral structure (26) is comprised of plastic material.

4. The duplex connector system of claim 1 wherein
said resilient means comprises a thin band (36) extending
between the boots (28). '

S. The duplex connector system of claim 1 wherein
said boots (28) areléenerally cylindrical, and said resilient
means comprise a péir - of spaced-apart thin bands (36)
eﬁtending' tangentially between diametrically opposite
peripheral portions of the boots (28).
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conpri si ng:

-interengageable with the housi ng neans of the conne
t hereof and enconpassing said optical fiber cables;
i nterconnecting said first and secopn@_strain relief

first and second strain relief boots re
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outer plastic housing shell (14b), and sald,flrst and second
strain relief boots (28) are adapted for interengagement with
the inner metal housing inserts (14a).

7. In a duplex cohneétor system (10) for coupling

two individual simplex fiber optic connectors (12) in a

substantially side-by-side alignment, with each fiber optic
connector including a housing means (14) in which an optical
fiber cable (16) is terminated through a rear end (18) of the
housing means,

wherein the improvement dqmprises

- an integral boot structure (26) including first and
second strain relief boot portions (28) respectively
interengageable with the housing means (14) of the connectors
(12)'at_said rear ends (18) thereof and encompassing said
optical fiber cables (16), and resilient means (36) integrally
interconnecting said first and second strain relief boots (28)
and oriented therebetween for enabling’the boots to hold said
connectors (12) in said substantially side-by-side alignment.

8.  In a duplex connector system as set forth in
claim 7, wherein said resilient means comprises a thin band
(36) extending between said boot portions (28).

‘9. In a duplex connector system as set forth in
claim 7 wherein said boot portions (28) are generally
cylindrical, and said resilient means comprise a pair of

'spaced-apart thin bands'(36) extending tangentially between

diametrically opposite peripheral portions of the boot
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3. The dupl ex connector systemof claim2 wherein said strain relief
boots and said interconnecting resilient nmeans conprise an integral

structure.

4.

The dupl ex. connect or systemof claim3 wherein said integral

structure is conprised of plastic matk@ial. 5. The dupl ex connector system
of claim2 wheABSTRARELd resilient neans conprises a band extendi ng between

t he boots.

6

S— = 'giéégﬁggiﬁggctor systemof claim2 wherein said boots
are general ly %% said resilient nmeans conprise a pair of
spaced- apart bands ext endi ndup bhexeraradotdret wsnew apeoyi da | propnaaut efor

perlpheral

10

coupling two individual simplex fiber optic connectors (12) in
a substantially side-by-side alignment. Each fiber optic

connector includes a housing (14) in which an optical fiber

cable (16) is terminated through a rear end (18) of the

housing. First and second strain relief boots (28) are

respectively interengageable with the housings (14) of the

connectors (12) at the rear ends (18) thereof and encompass

the optical fiber cables (16). Resilient bands (36)

interconnect the first and second strain relief boots (28) and.
are oriented therebetween for enabling the boots to hold the

connectors (12) in their side-by-side alignment.
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- portions of the boots. 7.° The dupl ex connector systemof claim2 wherein
sai d housi ng neans of each connector conprises a two-part housing including

an inner netal housing insert and an outer plastic housing shell, and said
first and second strain relief boots are adapted for interengagenent with
the inner netal housing inserts. [err] 9
' |
16

26 28
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8. In a duplex connector system for coupling two individual sinplex fiber
optic connectors in a side-by- side alignnent, with each fiber optic
connector including a housing neans in which an optical fiber cable is
term nated through a rear end of the housing nmeans, wherein the inprovenent
conprises an integral boot structure inclyling first and second strain
relief boot portions respectiyely intezgngageable with the housing neans
of the connectors at s& rear, éﬁ s thereof and enconpa®8 ng said opti cal
fiber cabl es, and gr=)~1 | i nterconnecting said
first and second strainr

30

34 i
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and oriented therebetween for enabling the boots to hold
sai d side-by-side alignment and allow relative notion bet
In a dupl ex connector system a
claim8, wherein said resilient neans conprises a band extie dT
In a dupl ex conmngctor system as

i
forth i y
(o) (0] e ortil ons.
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i ndi vi dual connectors. 9.

sai d boot portions. 10.

8 wherein said boot portions are generalty—cylindrical, an
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1. A duplex connector system for coupling two

individual simplex fiber optic connectors in a side-by-
side alignment, each fiber optic connector including a
housing means in which an optical fiber cable is

" terminated through a rear end of the housing means,

comprising:

first and second strain relief boots respectively
interengageable with the housing means of the connectors
at said rear ends thereof and encompassing said optical
fiber cables; and

means interconnecting said first and second strain
relief boots and oriented therebetween for enabling the
boots to hold said connectors in said side-by-side
alignment.

2. The duplex connector system of claim 1 wherein
said interconnecting means is resilient means allowing

relative motion between sald individual connectors.

3. The duplex connector system of claim 2 wherein
said strain relief boots and said interconnecting
resilient means comprise an integral structure.

4. The duplex connector system of claim 3 wherein

e

said integral structure is comprised of plastic material.

5. The duplex connector system of claim 2 wherein
said resilient means comprises a band extending between
the boots.

_b6. The duplex connector system of claim 2 wherein
said boots are generally cylindrical, and said resilient
means comprise a pair of spaced-apart bands extending
tangentially between diametrically opposite peripheral
portions of the boots.

7. The duplex connector system of claim 2 wherein
said housing means of each connector comprises a two-part
housing including an inner metal housing insert and an
outer plastic housing shell, and said first and second
strain relief boots are adapted for interengagement with
the inner metal housing inserts.
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8. In a duplex connector system for coupling two
individual simplex fiber optic connectors in a side-by-
side alignment, with each fiber optic connector including
a housing means in which an optical fiber cable is
terminated through a rear end of the housing means,

wherein the improvement comprises

an integral boot structure including first and
second strain relief boot portions respectively
interengageable with the housing means of the connectors
at said rear ends thereof and encompassing said optical
fiber cables, and resilient means integrally
interconnecting said first and second strain relief boots
~and oriented therebetween for enabling the boots to hold
said connectors in said side-by-side alignment and allow

relative motion between the two individual connectors.

2. In a duplex connector system as set forth in
claim 8, wherein said resilient means comprises a band
extending between said boot portions.

10. In a duplex connector system as set forth in
claim 8 wherein said boot portions are generally
cylindrical, and said resilient means comprise a pair of
spaced-apart bands extending tangentially between
diametrically opposite peripheral portions of the boot
portions.
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