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DAPT ASSEMBLY FOR_FIBER OPTIC CONNECTORS

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

optic connector assemblies and, particularly, to an adapter
5 assembly for holding a pair of individual fiber optic
connectors.

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

of fibers each having an inner circular glass core coated with

10 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 information bearing light energy. A transmission

15 line can be formed from a single fiber or it can include a
plurality of fibers bundled together. Additionally, several
transmission 1lines can be arranged in parallel for the
simultaneous transmission of information along each of the
separate lines.

20 Originally, fiber optic systems utilized simplex
interconnection systems with single connector plugs
terminating single fiber optic cables. In a simplex systemn,
either transmission or reception of information can take place
at one time. Consequently, simplex systems are limited in the

25 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

30 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.
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5: assenbly for holding a pair of individual fiber optic

connectors. Background of the Invention Fi ber optic
devi ces use single or nmultiple strands of fibers each having an inner
circular glass core coated with 10 a circunferential cl addi rep+i08 e a
‘different index of refraction. ght is transmtted along the core
and totally refl eaeémfheorﬁhe]eadm@tmeé. bapdsdmrchpanedr &3 optic

claddlng sysPens a?@VféfﬁtlﬁéﬂY'ﬁEw Qﬁﬁﬂmd%& s&hﬁﬂéﬁ!§§é€8ms|aﬁ6$paf@é
transmtting |nfornat|on bearin ener nsn1SS|on 15 €e can

be formed fr &t alGRYY f%‘bé%s%x ’F? %ﬁa’iﬂﬁégudéT S;ﬂ @?t‘fpwe‘f’ PEPs
bundl ed togetbaSequ@Wﬂnygﬂuﬂﬂpaeﬁeperﬁk are readily available and 1less

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.

_ The present invention is directed to providing an
improved, more reliable adapter structure or assembly for
holding a pair of connectors in a side-by-side relationship

20 and ensuring that the connectors are maintained in a generally
parallel relationship and alignment.

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

a new and improved adapter assembly for holding two individual
25 fiber optic connectors in generally parallel side-by-side
alignment.

In the exemplary embodiments of the invention, the
adapter assembly includes a body having a pair of holding
portions adapted for holding the fiber optic connectors in a

30 substantially side-by-side relationship. A separate spring
means is mounted on the body and is adapted for cooperating
with the body to bias the fiber optic connectors to a
substantially parallel relationship.

As disclosed herein, the body is generally H-shaped

35 with two opposing pairs of leg portions defining the pair of
holding portions. The pairs of leg portions are joined by a

-
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transm ssion lines can be arranged in parallel for the si mul t aneous

“transm ssion of infornmation along each of the separate lines. 20
~Oiginally, fiber optic systems utilized sinplex i nt erconnection
systens with single connector plugs term nating single9318 &Kic
cables. In a sinplex system ei ther transm ssion or reception of

‘information buAdgekpopties, andathenePring. mednfsisuepRnled PRpFRS BRI
are limted Larkhgn25 amount of |nfornat|on that they can transmt and
receive uring a glven period_ o i ncrease th

tjme
anount of information tﬁ'aPnEaﬂmB‘édlmenEcﬁ’ﬁTﬂec&Péf&n&}QP'f Fgﬁrs%ﬁ’? means
systems, mul tonphdeee Syebels springrmodatetiodad. a thrcughul holehdmethe

systen1iqglugeidd;nbortlon of the H-shaped body. Opposite ends of the
coil spring are maintained in opposing biasing engagement with
the fiber optic connectors.
In another embodiment of the invention, the spring
means comprises a leaf spring mounted intermediate its ends to
10 the body near the bridge portion thereof. Opposite ends of
the leaf spring are maintained in biasing engagement with the
fiber optic connectors.
In both embodiments of the invention, lost motion
means are provided to mount the fiber optic connectors to the
15 holding portions of the body to provide floating motion
between the connectors and the body.

. Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

20 drawings.
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30° exanpl e, duplex connector plugs and cabl es which are capabl e of

si mul taneous transm ssion and reception. Thus, using a dupl ex system
enables information to be transmtted at a nuch hi gher rate.
2 Despite the advantages, nulti-channel fiber optP&-108 se

systens are relatively new, and many sinplex systens and parts

Brief Descrlpt;on of the Drawings

The features of this 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 accompany-
ing drawings, in which like reference numerals identify like
elements in the figures and in which:

_ FIGURE 1 is a perspective view of an adapter

10 assembly according to the invention and holding two individual

fiber optic connectors, in conjunction with a duplex
receptacle for the connectors;

FIGURE 2 is a perspective view of the body of the

adapter assembly; _
15 - FIGURE 3 is a vertical section taken generally along
line 3-3 of Figure 1;
. FIGURE 4 is a view similar to that of Figure 3, but
showing one of the fiber optic connectors out of alignment;
FIGURE 5 is a top plan view of a second embodiment
20 of an adapter assembly according to the invention;

FIGURE 6 is a vertical section taken generally along

line 6-6 of Figure 5; '

FIGURE 7 is a vertical section taken generally along

line 7-7 of Figure 5; and |

25 FIGURE 8 is a top plan view similar to that of
Figure 5, but showing both fiber optic connectors out of
alignment.
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are dalready in use, for exanple, ST and SC type connectors.
Consequently, sinplex 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 exi sting si ApHa08s\B& ens
wi t h dedi cated duplex or other nultl- channel parts. Consequent |y,

a need exRetailedrDeggriptipn ents conpati bl e

wi th both sinplex 10 Ré@ériliﬂbeﬁo Rﬂ'{é %ﬁ@ﬁn‘d@ (ih c_l?@é&‘!:éf ddt&ail, Figures
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assembly with a body and a separate sprlng means, the
embodiment of Figures 1-4 will be described first, followed by
a description of the embodiment of Figures 5-8.

‘ Referring first to Figure 1, the invention is

10 incorporated in an adapter assembly, generally designated 10,

designed for holding two individual fiber optic connectors,
generally designated 12, in generally parallel side~by-side
alignment so that the connectors can be easily inserted into
a ‘duplex receptacle, generally designated 14, or other duplex
15 connecting device. Each fiber optic connector 12 includes a
generally rectangular housing 16 with a boot 18 projecting
from the rear thereof for embracing a fiber optic cable 20.
The cable 20 contains an optical fiber 22 which, as explained
in the "“Background" above, includes an inner circular glass

20 core surrounded by circumferential cladding. The fibers 22

are shown in Figure 1 centered within ferrules 24 of the fiber
optic connectors.

As stated above, adapter assembly 10 is designed for
holding connectors 12 in generally parallel side-by-side

25 alignment for easy insertion of the connectors into duplex

receptacle 14. The receptacle has a pair of rectangular
sockets 26 on opposite sides of a flange 28. Connectors 12
are inserted into the sockets on the right-hand side of flange
28 in the direction of arrows "A". The front edges or corners
30 of the connector housings 16 are chamfered, as at 30, to
facilitate guiding the connectors into the sockets of duplex
receptacle 14. A second pair of connectors or other
complementary connecting devices are inserted into the left-
hand sockets 26 of duplex receptacle 14 for mating with

35 connectors 12. When mated, light is transmitted along fibers

22 to and from the connectors and the mating connecting
devices.
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The present invention is directed to providing an | nproved, nore

reliabl e adapter structure or assenbly for hol ding a pair of connectors
in a side-by-side relationship 20 and ensuring that the connectors are

mai ntained in a generally parall el relationship and ali gnne%-108 SG
Summary of the Invention An object, therefore, of the

invention is to provi dReferringwafiduns @vdan Goapuectagaemty Fagunel ding
two indivi duglgagied 'alé%renfﬂlty G o° IRRAUIRES &l Boﬁ?neééhéi‘aﬂi‘{rahéﬁi ated 32

si de- by- si de alig & exenpl ary_enbodi nents of

the inventi ol Jtcﬂbhas aamﬁldé’smﬂen@ﬁﬂ@?nab853ylﬁagﬂﬁb}r& Bai r BAY

hol di ng 32 is a unitary structure which can be integrally molded of
5 substantially rigid plastic material. The H-shaped
configuration of the body defines two pairs of leg portions 34
joined:by'a bridge portion 36. Each pair of leg portions 34
defines a holding portion of body 32 for receiving fiber optic
connectors 12 on opposite sides of bridge portion 36 as seen
10 in Figure 1. The leg portions have laterally or transversely
elongated apertures 38 for receiving projections 40 from
housings 16 of connectors 12. For purposes described
hereinafter, as shown in Figures 2, 3 and 4, a hole 42 extends
completely through bridge portion 36 of the H-shaped body 32.
15 Lastly, the inner distal edges of leg portions 34 are
chamfered, as at 44, to facilitate inserting the connectors
into opposite sides of the adapter assembly in the direction
of arrow "“B".
Referring to Figure 3 in conjunction with Figures 1
20 and 2, a separate spring means in the form of a coil spring 46
is mounted on body 32 of adapter assembly 10 by locating the
coil spring in through hole 42 in bridge portion 36 of the H-
shaped body. .In this manner, opposite ends of the coil spring
are maintained in opposing biasing engagement with the fiber
- 25 optic connectors as seen in Figure 3. When in this assembled
condition, the coil spring biases the connectors laterally
outwardly in opposite directions and, thereby, biases
projections 40 of the connector housings laterally outwardly
against the outer edges of apertures 38 in leg portions 34 of
30 the adapter body. This is effective to maintain the
connectors in generally parallel relationship. In other
words, while -the body 32 of adapter assembly 10 maintains the
connectors in a substantially side-by-side relationship, the
spring means cooperates with the body to bias the connectors
35 to a substantially parallel relationship, all of which is
effective to facilitate insertion of the connectors into
sockets 26 of duplex receptacle 14 (Fig. 1).
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porti ons adapted for holding the fiber optic connectors in a 30

substantially side-by-side relationship. A separate spring neans is
-mount ed on the body and is adapted for cooperating with the bod
bias the fiber optic connectors to a substantial |y paral|el95-108 SG

' rel ationshi p.

As -di scl osed herein, the body is general
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reason, such as by a user engaging the connector initially
with one of the sockets of the duplex receptacle in an out-of-
alignment orientation. It can be seen that projections 40 and
apertures 38 function as a sort of lost motion means mounting
the fiber optic connectors in the adapter assembly to provide
floating motion between the connectors and the assembly. It
also can be seen how coil spring 46 yields to allow for this
floating motion. The range of floating motion, of course, is
limited to ensure that the connector assemblies can be
inserted into the sockets of the duplex receptacle.
Nevertheless,_cbil spring 46 continues to bias the connectors
toward a substantially paraliel relationship while H-shaped
body 32 maintains the connectors in a substantially side-by-
side relationship.

. As stated above, Figures 5-8 show a second
embodiment of the invention. This embodiment is substantially
identical to the embodiment described above in relation to
Figures 1-4, except for the form of the spring means of the
adapter assembly and direction of the spring. force.
Therefore, like‘numerals have been applied in Figures 5-8
corresponding to like components described above in relation
to Figure ,1-4.

More particularly, adapter assembly 10 in Figures 5-
8 again include a generally H-shaped body, with the H-shaped
configuration defining two opposing pairs of leg portions 34
joined by a bridge portion 36. Projections 40 project from
housings 16 of fiber optic connectors 12 into apertures 38 in
the leg portions of the H-shaped body. However, it should be
noted in Figure 5 that projections 40 are biased forwardly
against edges 38a of apertures 38.

In the embodiment of Figures 5-8, the separate
spring means of the adapter assembly is provided by a leaf
spring 50 secured by a fastening means 52, such as a bolt, to
a post 54 which projects rearwardly from bridge portion 36 of
the H-shaped body. The post may be molded integrally with the

7
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3 bridge portion, and the spring neans is nounted on the bridge

,portion. I n one enbodi nent of the invention, the spring nmeans
conprises a coil spring nounted in a through hole in the 5 bridge portion
of . the Hshaped body. Opposite ends of.the coil spring aroSwiog saed
i n opposi ng b|a5|ng engagenent with the fiber optic connectors.

‘I'n anot her eRPIERARY O%N-th&eﬁﬁvéﬁribﬁ 5phbagpbovigd oppasihe endsrieasfoar

'l eaf spring ap?n ehq S A Sy ot 6riés a&elinfse JzQeaxt heab08Y sRe Qs tHEnhELEgE

E?;ts: (r)lg teggfra hsin %p?_ﬁl t.e q__[l]ldsd%f ﬁ&t% °cf- Cs[lon ) a(rFelgn}alsn)t.al ned 1n

In operation of the embodlment in Figures 5-8, when

5 the assembly is in a static condition, opposite ends 50a of
leaf spring 50 bias the fiber optic connectors forwardly such
that projections 40 abut against front edges 38a of apertures
38. In this condition, the leaf spring is effective for
maintaining the connectors in a substantially parallel

10 relationship as seen in Figure 5, while H-shaped body 32,
again, maintains the connectors in a side-by-side
relationship. -Figures 6 and 7 show rear end and sectional
views of this condition. However, it can be seen in Figure 7
that apertures 38 are longer laterally than the width of

15 projections 40 to allow for a lost motion type floating action
between the connectors and the adapter body as described above
in relation to the embodiment of Figures 1-4.

Lastly, Figure 8 shows that fiber optic connectors

12 can become out-of-alignment due to the floating action

20 allowed by the lost motion means of enlarging apertures 38 -
relative to projections 40. However, the distal ends 50a of
leaf spring 50 provide a biasing action in the direction of
arrows "C" which tend to force the connectors forwardly and
force the projections against the forward edges 38a of

25 projections 30 in an attempt to maintain the connectors in a
substantially parallel relationship.

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

30 examples and embodiments, therefore, are to be considered in
all respects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.
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I n* both enbodi ments of the invention, |fﬁ%—4nﬁ44ml_____ﬂﬁéﬂ§ are provided to

mount the fiber optic connectors to the . |n ortions of the body to
provi de floating notion bet ween t he H ﬂﬂne body.
O her objects, features and advant ages ion w $5-be8 SG

apparent fromthe foll ow ng detailed descrlptlon faken in
connecti on \@LAEIMS$he acconpanying 20 draw ngs.

1. An adapter assembly (10) for holding two
individual fiber optic connectors (12) in generally parallel
side-by-side alignment, comprising:

5 a'body (32) having a pair of holding portions (34)
adapted for holding said fiber optic connectors (12) in a
substantially side-by-side relationship; and

separate spring means (46,50) mounted on the body
and adapted for cooperating with the body to bias the fiber

10 optic connectors to a substantially parallel relationship.

2. The adapter assembly of claim 1 wherein said
body (32) is generally H-shaped with two opposing pairs of leg
portions (34) defining said pair of holding portions.

3. . The adapter assembly of claim 1 wherein said

15 pair of holding portions (34) are joined by a bridge portion

(36) and said spring means (46,50) is mounted on the bridge
portion.

. 4. The adapter assembly of claim 3 wherein said

spring means comprises a coil spring (46) mounted in a through

20 hole (42) in the bridge portion (36), with opposite ends of

the coil spring in opposing biasing engagement with the fiber
optic corninectors (12).

5. The adapter assembly of claim 4 wherein said

spring means comprises a leaf spring (50) mounted intermediate

25 its ends (50a) to the body (32) near said bridge portion (36),

with opposite ends (50a) of the leaf spring in biasing
engagement with the fiber optic connectors (12).

6. The adapter assembly of claim 1, including lost
motion means (38,40) mounting the fiber optic connectors to
30 said holding portions (34) to provide floating motion between
the connectors (12) and the body (32).
M
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4 * Brief Description of the “\“mm The features
'of this invention which are belleve m\“‘\ el are set forth with

‘particularity in the appended

tnm- *Thé invention, together with
its objects and the 5 advantages t hereof, may be best undew&ﬁftnBtﬁG

reference to the foll owi ng description taken in conjunction with the
.acconpany- i ng dfawi nfRe pdapferh assenklar @ nedainmir Aherefiant sajd
like nie‘&nfsh%oinb&lirs%§ anéohm %tiﬂg {46) mounted on &é—hﬁl?d 1

according to

e ect of an
1 ovenr Bﬁpan&'\w& " oRgor e, BGS| OF the eLi BPEINY CngRuR ehe ef said

.conj uncti on connectorsdy@29x to bias said connectors into a substantially

5 ©parallel relationship.

8. The adapter assembly of claim 1 wherein said
spring means comprises a leaf spring (50) mounted intermediate
its ends (50a) to the body (32) such that opposite ends (50a)
of the leaf spring are maintained in biasing engagement with

10 the fiber optic connectors (12).

9. An adapter assembly (10) for holding two
individual fiber optic connectors (12) in generally parallel
side~by-side alignment, comprising:

a body (32) having a pair of holding portions (34)

15 adapted for holding said fiber optic connectors (12) in a
substantially side-by-side relationship; .

. lost motion means (38,40) mounting the fiber optic
connectors (12) to said holding portions (34) to provide
floating motion between the connectors and the body (32), said

20 lost motion means including complementary interengaging
abutment surfaces between the connectors (12) and the body
(32) generally parallel to said parallel alignment direction;
and

.a coil spring (46) mounted on the body, with

25 opposite'ends of the coil spring each end engaging one of said
connectors- (12) to bias the connectors to a substantially
parallel relationship.

10. The adapter assembly of claim 9 wherein said

lost motion means comprises enlarged apertures (38) in the

30 body (32) receiving projections (40) extending from the

connectors (12), the apertures and projections defining said
abutment surfaces.

= T‘ns Sheet Has Been. Reilaced
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receptacle for the connectors; El GURE 2 IS a perspective

vi ew of the body of the ad apt er FIGURE 3 is a
vertical section taken generally al ol m m il”'«ﬂut ," f Figure 1;

FIGURE 4 is a viewsinmlar to that o shomnn%snh%30$9the
fiber optic connectors out of alignment; . FIGURES5 is a tg

pl an view of a second erfbodi Teataddptefr aﬁseubéweptaéﬁﬁﬁﬂ!ygaEB%?ﬂ%ﬁgS?éd
the invention s dy (32|) is geger%ll@yl:ﬁ-ghéﬁeé wEEh 6 oigfdéﬂﬂ; A8 of leg

general |y along

verti cal secm%#%n(iig@né?%ﬁ’r'yl%ﬂ girid pair RF holding; ﬁ‘ﬁ’FEE‘anand 25
FIGURE 8 is a top plan view simlar to that of

_ 12. The adapter assembly of claim 11 wherein said
5 pairs of leg portions (34) are joined by a bridge portion (36)
and said coil spring (46) is mounted in a through hole (42) in
the bridge portion.
13. An adapter assembly (10) for holding two
individual fiber optic connectors (12) in generally parallel
10 side-by-side alignment, comprising:
a body (32) having a pair of holding portions (34)
adapted for holding said fiber optic connectors (12) in a
substantially side-by-side relationship;
lost motion means (38,40) mounting the fiber optic
15 connectors (12) to said holding portions (34) to provide
floating motion between the connectors and the body (32), said
lost motion means including complementary interengaging
abutment surfaces between the connectors (12) and the body
(32) generally parallel to said parallel alignment direction;
20 and -
.a leaf spring (50) mounted intermediate its ends
(50a) to the body (32), with opposite ends (50a) of the leaf
spring in biasing engagement with the fiber optic connectors
(12) to bias the fiber optic connectors to a substantially
25 parallél relationship.

14. The adapter assembly of claim 13 wherein said
lost motion means comprises enlarged apertures (38) in the
body (32) receiving projections (40) from the connectors (12),
the apertures and projections defining said abutment surfaces.

30 15. The adapter assembly of claim 13 wherein said
body (32) is generally H-shaped with two opposing pairs of leg
portions (34) defining said pair of holding portions.

_;___—————————/
heet Has Been Replaced

Hl!\l\\ T



Fi gure ‘5, but showi ng both fiber optlc ‘connec al i gnnent .

5 Det ai | ed Description of the Prefe HMN B“r‘ﬂ“l

Referring to the drawi ngs in greater det 1 4 show a first
enbodi nent of the invention, and Figures 5 g 95-108 SG

16.. The adapter assembly of claim 15 wherein said
pairs of leg portions (34) are joined by a bridge portion (36)
and said leaf spring (50) is mounted intermediate its ends
(50a) to the body near the bridge portion.
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show a second enbodi ment of the invention. Al t hough both 5 enbodi nents

use a comon concept of providing an adapter assenbly with a body
and a separate spring neans, the enbodi ment of Figures 1-4 will be
described first, followed by a description of the enbodi n@»t10$ SG

Fi gures 5-8. Referring first to Figure 1, the invention is

10 i ncor po®RSIRAGT :an adapt er assenbly, generally designated 10, .
desi gned fom@ﬁmggm’;@imwmlaﬁﬁ hmetémqmm ors, general ly
SRR AP IUILHL EARRCTE N Y L TS P R
general l'y desidjna'khﬂﬂlétlhnr apisic (hqammcﬂdrs cOmecin ngenevatkry parmablélber
opti c 1gogpgféé1.g %-ig?ﬁiéldgfienment geneihl | ¥sdGRIAPIYhA1uBBES " by W(59) 2
having a pair of holding portions (34) adapted for holding the
fiber optic connectors (12) in a substantially side-by-side
relationship. A separate spring (46,50) is mounted on the
body (32) and is adapted for cooperating with the body to bias
10 the fiber optic connectors (12) to a substantially parallel

relationship.
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fromthe rear thereof for enbracing a fiber optic cable 20. The cabl e

20 contains an optical fiber 22 which, as explained I n the "Background"
above, includes an inner circular glass 20 core surrounded by
circunferential cladding. The fibers 22 ~are shown in Figure 1 centered
within ferrules 24 of the fiber optic connectors. As

st at ed above, adapter assenbly 10 is desi dhed)f or hol di ng connectors 12
in generally parallel side-by-side 25 alignnment for easy insertion of the
connectors into dupl ex receptacle 14. The recept acl thas a ir of

rect angul ar sockets 26 on opposite sides of a flange Zg.

the direction of arrows "A'". The front edges or co@ﬁer
connector housings 16 are chanfered, as at 30, to \\‘




facilitate guiding the connectors into the sockets of dupl ex receptacl e
14. A second pair of connectors or other conpl enentary
connecting devices are inserted into the left- hand sockets 26 of

dupl ex receptacle 14 for mating with 35 connectors 12. \Wen mated, |ight
is transmtted along fibers 22 to _and fromthe connectors and the
mati ng connecting devi ces. -3)
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adapter assenbly 10 includes a body, generally designated 32,
has a generally H shape as seen best in Figure 2.

unitary structure which can be integrally nol ded of

rigid plastic material.
defines.two pairs of |eg portions
Each pair of |leg portions 34

The

3 VSR

Body

Referring to Figure 2 in conjunction with Figure 1,

whi ¢ch
32 is a

5 substantially

configuration of the body
I ned by a bridge portion 36.

defines a holding portion of body 32 for

recei ving. fiber opti 34 connectars 12 on opposite sggles of bridge
portion 36 as seen 10 in\Figur JUThe | e 5&% hav ékerally or
transversely |2 elong _ ' SOens 40 from
housings 16 of conn ST
hereinafter, as sh i ' s 2} F nd
1 ?
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- of. 51multaneous transmLSSLOn and receptlon. Thus, us1ng a
Zduplex system enables lnformatlon to be transmltted at a much
_ hlgher rate._ 3 S
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Ref er r{ nOD/ainfis ggﬁggef%dlf.%.qe%&(}gl..;..q é%#gifgk,&"ff’ NS mount ed on body B 1995
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with the fiber 25 optic connectors as seen in Figure 3. Wen in this
assenbl ed 'Fl dif i e thHeesOibnSPring biases the connectors Iaterally
outwardly in- OppOSI Lo fL e Yon agiecrileratlr]gr %2 atel;I ggetshe art of fiber
| ;'optlc connector assemblles and partlcularly, to an adaptery
-5 assembly for holdlng a pa1r of 1nd1v1dual flber optlc
'connectors. ‘ ' '
'.Background of tne Inventlog'- _ |
' - Fiber optic. devices use 51ngle or multlple strandsf
: of flbers each hav1ng an 1nner c1rcu1ar glass core coated w1th
- io' a c1rcumferent1al claddlng hav1ng a different 1ndex of -
. irefractlon.n nght 1s transmltted along the core and totally__
.'reflected from the 1nterface between the core and claddlng.-
Such 'dev1ces can . be used as transm1551on_ llnes for
transmlttlng J.nformatlon bearlng llght energy. A transm:.ss:.on
15 1line can be formed from a single fiber or it can lnclude a
".plurallty of’ ‘fibers bundled together. Addltlonally, several _'
transm1s510n lines can be - arranged in parallel for the .
.51multaneous transm1ss1on of 1nformatlon along each of the
_separate llnes. . y
'h20 ' Orlglnally, flber optlc systems utlllzed s1mplex__
1nterconnection systems w1th single connector plugs
termlnatlng single flber optic cables._ In a Smelex system,
elther'transmlssion or receptlon of lnformatlon can take place _
at one tlme. Consequently, 51mp1ex systems are llmlted in the
25_'amount of 1nformat10n that they can transmlt and receive
durlng a given period of tlme. _ ' f - '
L To 1ncrease the. amount of 1nformatlon that can be
_communlcated over 1ber optlc systems, multl-channel systems
L o were . developeduﬁ-_ Such, multl-channel sy tems z1nclude, for'
30 example, duplex connector plugs and cables which are capable:'



¥ : . .
projections 40 of the connector housings laterally outwardly against the-
outer edges of apertures 38 in |leg portions 34 of 30 the - adapter body.
Bhis "is effective ‘to maintain the - connectors in generally parall el
‘relationship.” “In other - words, mhlEE_the body 32 of adapter assenbly

Teiationan's, the s eMBEEROkRe AdtaP AN UYL AEN SFiBer ppric
- connect ors Fystems agieb steditiiately pQWaI apd memmsmlslmp sydttems and parts
igff.eCt I ve .t%trfécaliféé’ﬁ iﬂs%k' 0o e%%p&@”%‘ Oéﬁd'géotype cARHERlor28 Of
-dupl.ex receptacle 14 .
o : cOnsequently, s1mp1ex parts are readlly available and less
5 expenszve because there .is an existent inventory. Moreover,d
it would be dlfflcult 1f not cost prohlbltlve to retrofit
existlng 51mp1ex systems with dedlcated duplex or other multi-
-channel parts.' _ Consequently, ‘a- need exists for 'an_
lnterconnectlon system which is compatible w1th both sxmplex o
_10f.and duplex parts and which permits the 1nterconnectlon of
' s1mp1ex parts in a duplex conflguratlon to prov1de duplex data
transmlsslon. Several deSLgns have been proposed to address
this problem._ Typlcally, they 1nvolve an adapter structure”"
whlch clamps on two individual connector houSLngs to hold the
15 _two connectors in a s1de-by-51de relatlonshlp formlng a duplex
o connector. ) | I . |
| The present'invention is directed to proViding an_'
improved, more reliable adapter structure _or assembly for
holdlng a pair of connectors 1n a 51de-by-s1de relatlonshlpi_-
20 and ensurlng that the connectors are malntalned 1n a generally
' parallel relatlonshlp and allgnment. . '

m o e o :
' An object,_therefore, of the inventlon is to prov1de
_ a new and 1mproved adapter assembly for holdlng two 1ndxv1dual -
25 flber optic connectors 1n generally parallel s1de-by—s1de
allgnment.- _ T ' '
In the exemplary embodlments of the 1nventlon, the'
adapter assembly lncludes a body havxng a pair of holdlng
portlons adapted for holdlng the fiber optlc connectors 1n a
30 substantlally sxde—by-slde relatlonshlp._ A separate sprlng
| means is mounted on the body and is adapted for cooperating . :
-w1th the body to b;as the flber optlc connectors ‘to a
._substantlally parallel relatlonshlp. . . . .
) E As dlsclosed hereln, the body Ls generally H-shaped
35 - w;th two opp051ng pairs of leg portlons definlng the pair of
' -holdlng portions._ The palrs of leg portlons are 301ned by a

" This is the replacement shest
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7 : Figure 4 shows a condition wvherein the'right hand .

connector assenbly 12 shown therein has been cocked for sone . ‘reason,
such as by a user engaging the: connector initially = - with one of ‘the
'sockets of the dupl ex recept acl e in an ogt-of- . 5 “alignnent. orientation.

1t can be seen .t hat projections 40 and —. apertuyres 38 function as .a sort.
‘of 1ost noti BEiAgEPORSdRN n@nd the ﬁ?rflinﬁef“e@&sl dScBRNBEEG: onj fhepbridge
adapt er assegbh;y;lb@ provide. floating motion between t he connectors and

t he asserrbl al so' can. be seen h coi | s ri 4 ields to all ow -
for this. y- _ ' In one embodlment og\%he 1nv 'no% Q:hy sprsi.ng means

, compr:.ses a co:|.l spring mounted in a through hole in the -
5 er.dge portl.on of the H-shaped body. Opposz.te ends of . the.
| coil sprlng are malntained in opp051ng b1as1ng engagement w1th :
) .the flber opt:.c connectors. o
_ In another embodlment of the J.nventlon, the sprJ.ng
o means comprlses a leaf spring mounted 1ntermed1ate 'J.ts ends to ) "
- 10 -the body near the br:.dge portion thereof. Opposite ends of
- ‘the leaf spring are ma:.ntained 1n blas:l.ng engagement w1th the
- fiber optic connectors. ' ' C '
, In both embod:.ments of the J.nventlon, lost motion '
._means are prov1ded to mount the flber optic connectors to the
15 -hold:l.ng portions of the body to prov1de floatlng motion
between the connectors and the body. _
' Other objects, features and advantages of the
invention w111 be ' apparent from the follow:.ng deta:.led-
_ 'descrlptlon taken in ' connectlon w1th -the ac_companylng '
20 ' drawings. . o e - S
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| S - i ~course, is o
' - : | f floating notion, of course, ted into
| ng motion. —The range o - i es can be ~ inserted  in
%?nizggatg'gnsure t hat the conneptortazfgnblles Nevert hel ess, coyl spring
the sockets of:- the duplex. receptacle. . rd-a substantially parallel .
46 continues ghg i g5 & he, connectors a%igg@i ns the connectors in a )
substantal 51950y~ e el 87 BRE0) Capans somcontcn ard BUGA b
' - Figuggs 2 D-h i : . - .
?E?Xeénbgh?ngﬁtﬂé§s bSF&niSet | jorth Mht”“pdf%;éf%%@f%fg?8f%ﬁ%agapﬁnggq ”
oon OF 3 heatvancitBe g T, ESSRHhE gk oica { hbjachel npa | gpge.

. apt g1 .. assenbly "a : : -8 : L
means - of st head"aﬁ}jﬁg?glgf‘ﬁ’é?@%be‘éwd%'hm undergtiod lﬁgt JI:'.efere_nce to the

. ad _ MnderEt 8te
-Crgﬂ g;-g(r’)ﬁ’di lhtgf{,owigg desEoiptisn Q?;ﬁt?éri kg c%%\'i%c'trio‘rnewith the a'ccqmpany'..

ing drawings, in which like reference numerals identify 1ixe
elements in the figures and in which: T

10 _assembly according to the invention and h'o_ld'ing' two ihdi{ridha],
- fiber optic | connectors, in conjunction with "'a_-. : d_ixple_x:
re,céptaéle_ for t_:h'e"c'o'nn'ectors';_ | o ' S
, FIGURE 2 is. a .pefspective_V'iew_ of ‘the body of the
adapter assembly; @~ . . R L e

15 - - . FIGURE 3 is a vertical section taken genéraliy along

line 3-3 of Figure L N E o o
e FIGURE 4 is a view similar to that of Figure 3, but

20  of an édapt'er. assembly according to the invention;

line 6-6 of Figure 5; o . S o
i " FIGURE 7 is a vertical section .taken'g'eneraliy'al_ong |
" line 7-7 of Figure 5; anda -~ | R L
25 | FIGURE 8 jis a top plan view similar to that of.
~ Figure 5, but 'showing- both 'fibler'.' 'Q;_St—ic __ connectdrs ou,t_'of-'
‘alignment. o B R o

. 'lhls i the-replaqeﬁeqt'_sw. o
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to Figure 1-4 25 - Mire partiCuI arly, adapter assenbly 10 in
Fi gurg's 5- - 8 again.include a general |y Hshaped body, with the H-shaped

: d by -
configuration defi.ning two opposing pairs of | eg portions 34 j oi ne
a brlgge portion 36.. Projectians 40 prOcht fron1 "‘hou3|ngs 16 of- f[ber

optic connecipis jhed rﬁ& \DEr 38 ';"6 'tlorrlls of the
.H shaped body:~ Howeve Simoacs
'proj ections 40 are- bi as&%femnmg d:IO/the dngm.ngs hﬁlgﬁea&.&& Gfet&rlqrt prigﬁrgg

?LS%P&??S%@MW o AET BuboaidentoBY e 1ovelioh] TR RiGhess: npng
S

neans: 52, such 3 SGPEmdt cﬁmbOd-‘em%i&tomm cinpentichs remmldjry boem

bridge pstiembditfents hhe 'éSﬁaﬂﬁgnb@dnceﬂ_t'eo‘fosprg@:}fdj?ﬁg N adapter' '
:|ntegrally mntge%Eﬁy' w1th a body and a separate sprlng means, ‘the
' embodiment of Flgures 1-4 w1ll be descrlbed flrst followed by

a descrlptlon of the embodlment of Flgures 5-8.

_ Referrlng first to Flgure 1, the 1nventlon ls.
lof' 1ncorporated in an adapter assembly, generally de51gnated 10,
desxgned for holdlng two . 1nd1v1dual fiber Optlc connectors,
generally de51gnated 12, in generally parallel 51de-by-51de"
alignment so that the connectors can be. ea51ly 1nserted into
a duplex receptacle, generally de51gnated 14, or: other duplex
15 connectlng device. Each fiber optlc connector 12 lncludes a
generally rectangular hou51ng 16 with a boot 18 pro;ectlng
- from the rear thereof for embrac1ng a fiber optlc cable 20.
- The cable 20 contains an optlcal fiber 22 which, as explalned'
fln the "Background" above, 1nc1udes an 1nner clrcular glass=
20 'core surrounded by c1rcumferent1a1 claddlng. The fibers 22
" are shown in Figure 1 centered within ferrules 24 of the fiber
o optlc connectors. R
As stated above, adapter assembly 10 is des1gned for
holdlng connectors 12 in generally parallel s1de-by-51de
'25 allgnment for easy ‘insertion of the connectors 1nto ‘duplex
receptacle 14. . The receptacle has a pair of rectangular
sockets 26 on opposlte sides of a flange 28._ cOnnectors 12:
are 1nserted into the sockets on the rlght-hand slde of flange
_ 28 in the dlrectlon of arrows "anr., The front edges or corners .
'sp-fof the connector houSLngs 16 are chamfered as at 30, 'to :
i.fac1litate guldlng the connectors into the sockets of duplex
receptacle 14. . A second’ palr of connectors or other
complementary connectlng dev1ces are 1nserted into the left-'
, 'hand sockets 26 of ‘duplex receptacle ‘14 for matlng w:.th __
35 connectors 12. When mated llght is transmitted along fibers .
"?22 to and from 'the connectors and the matlng connectlng
"-'y dev1ces. ' . '

B Tbis is the réplacernent shodt
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8 unitary body. Leaf spring 50 has bowed opposite ends 50a for

appl yi ng biasing forces agai nst rear faces 56 of -connector . ° housings 16
insthe direction of arrows "C' (Fig.. 5). : - I'n operation of the.
.enbodi nent in Figures 5- 8, when 5 the assenbly is in a static condition,
opposi te ends 50a of - | eaf  spring 50 bias the fiber optic connectors
Eformard|y such - Referring. to 1gure 2 in conjunction with Figure 1,

10

TE

20 .

25

30

35

adapter assembly 10 1ncludes a body, generally des1gnated 32,
which has a general’" H—shape as seen best 1n Flgure 2. Body '
32 is a unltary structure which can be 1ntegrally molded of

'substantially rigid plastlc materlal. '~ The H-shaped'
_:conflguratlon of the body deflnes two pairs of leg portlons 34

: 301ned by a brldge portlon 36.. Each palr of leg portlons 34

' defines a holdlng'portlon of body 32 for rece1v1ng flber Optlc

connectors 12 on opposzte 51des of ‘bridge portlon 36 as seen“'
in Figure 1. The 1eg portlons have laterally or transversely'

. elongated apertures 38 for receJ.v:Lng pro;ectlons 40 from
housings 16 of connectors 12. For purposes descrlbed
'here;nafter,.as shown in F;gures 2, 3 and 4, a holez42 extends

completely through-bridge'portion 36 of the H—shaped'body 32;,
Lastly, - the inner dlstal edges of - leg portlons 34 are
chanfered, as at 44, to facllltate 1nsert1ng the’ connectors
1nto opposite sides of the adapter assembly 1n the d1rectlon

" of arrow "B“-

Referrlng to Flgure 3 1n conjunctlon with Flgures 1. .

”and 2, a separate sprlng means in the form of a coil spring 46

_lS mounted on body 32 of adapter assembly 10 by locatlng thep

 coil sprzng in through hole 42 in brldge portlon 36 of the H-
'shaped body. In this manner, opposxte ends of the coil sprlng:
: are malntalned in opposing b1as1ng engagement w1th the fiber
.optic connectors as seen in Figure 3. - When in thls assembledl

condition, the coll sprlng blases the connectors laterally

}outwardly in. opp051te dlrectlons fand, thereby,- biases
_pro]ectlons 40 of the connector houszngs laterally outwardly '

agalnst the outer edges of apertures 38 in leg portlons 34 of

“the’ adapter body. - This is effective to malntaln the_n
'connectors in generally parallel relatlonshlp. _ In other

words, while the body 32 of adapter assembly 10 ma;ntalns the

_connectors in a substantlally sxde-by-51de relatlonshlp, the
_sprlng ‘means cooperates w1th the body to bias the connectors

to a substantlally parallel relatlonshlp, all of which is
effectlve to faczlitate insertion of the connectors 1nto'
sockets 26 of duplex receptacle 14 (qu. 1)

Thss is the rep\acement sh.oi
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t hat proyéctions 40 abut agai nst front edges 38a of'apertures +38. In

. i _ I : 2o intaining the
this condition, the leaf spring is effective for ~mai nt. _ :
cohnectors in a substantially .parallel 10 relationship as seen in.
Fi-gure .5, while H shaped body 32, agaih, nmintains - the connectors:

L Conat 067Dy ST de piGhd LOngs a2 FEONNES Bnayit Showear end and

L. - _views,.of thIS condi tion However
fﬁSEIgggrture§°§§eﬁFgrl3ﬁ§@ﬂhl¥téﬁaﬁh@ﬂﬂuﬁhﬁﬁﬁ;thkS1hﬁeﬁfbo¢xe4e£ét0§§m40_

o st e R R e S, SRR Rl
gp dFIt gﬁr 236‘5’ ﬁitﬂ Site Bt S SqQakghs of-ther duplekovscentaciebin alptowt-of-
connector§  alignmentberbemtationt - att waEHe Sdent Qhéé%%oféttfgnéciboar}xdzo
allomed by th@péf@ﬁragt59”fﬂ§é€§o§fa§”'a*&¥£“£§“¥§§é”ﬁ§¥10n means mounting
the fiber opt1c connectors 1n the adapter assembly to prov1de |
floating motlon between the connectors and the assembly It _
. - also can be seen how COll spring- 46 y1elds to allow for this
10 floatlng motlon. The range of floatlng motlon, of course, is
‘limited to ensure that the connector assemblles can be-
inserted . into. ~the sockets of the_ duplex receptacle.
. Nevertheless, coil sprlng 46 contlnues to bias the connectors
toward a substantially parallel relatlonshlp whlle H-shaped-
15 body 32 malntalns the connectors 1n a substantlally sxde-by-“_'
' 'side relatlonshlp. o
As - stated above, Flgures 5-8 show ~a secondd'
-embodlment of the invention. This embodiment is substantlally
identical to the embodlment descrlbed above in relation to
20 ”Flgures 1-4 except for the form of the sprlng means of the -
' adapter assembly and direction " of the sprlng force.
Therefore, like numerals have been applled 1n Flgures 5-8
correspondlng to 1ike components descrlbed ‘above in relatlon_
.to Figure 1-4. ' .
25 o o More.partlcularly, adapter assembly 10 in Flgures 5=
'8 agaln 1nclude a generally H-shaped body, with the H—shaped
conflguratlon deflning two oppos1ng palrs of leg portlons 34
]Olned by a bridge portlon 36. Pro;ectlons 40 pro;ect from
. hous1ngs 16. of flber optlc connectors 12 into’ apertures 38 1n_
30 the leg portions of the H-shaped body. However, ‘it should be'_
noted in Flgure 5 that prOJectlons 40 are blased forwardly'
'_agalnst edges 38a of apertures 38. '
- In the embodlment of Flgures 5-8, the separate'
o .sprlng means of the adapter assembly is prov1ded by a 1leaf
-+ 35 -spring 50 secured by a fastenlng means 52, such as a bolt to
.  a post 54 which projects rearwardly from brldge portion 36 of
" the H-shaped body. The post may be molded lntegrally thh the
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Date: 04 MAY %S



relative to projections 40. However, the distal ends 50a of - Ieaf _
spring 50 provide a biasing action |n t he dlrectlon of -arrows "C' which
tend to-force the connectors forwardly and force the projections '
against the- forward edges '38a of .25 .pﬁnlectlons 30 in an attenpt to

mai ntain the OeitEey BEAYD aeaf SPPEAGNEG AHdy Mé’d'c?;lpc%eixgé Ml dba for
1t will be understpod hat the invention pay i n other .
specific fonﬂ?3§¥+ﬁﬁt déﬁépﬁlﬁfQQ%ﬁn?%élnSt §6?th%ﬁe%e§§r8¢ connector

characterlstlhuusimgsebﬁ in the diﬁeeﬂioﬁOOfeaaﬁbweS"@"d#?EB??B?FCLSand R
e o e s ne “ER 568 o B SIS R [T
g|ven her@|1the assembly is in a static condltlon, opposite. ends 50a of
leaf sprlng 50 b1as the fiber opt1c connectors forwardly such
that pro;ectlons 40 abut agalnst front edges 38a of apertures
' 38. . In thls condltlon, the leaf sprlng is effective for
. -malntalnlng the connectors in a- substantlally parallel
10 'relatlonshlp as seen in Flgure 5, whlle H-shaped body 32,-
-agaln,_' malntalns  the connectors in a’ 51de-by-51de
relationshlp Flgures 6 and 7 show rear end and’ sectlonal'
v1ews of thls condltlon. However, it can be seen in Flgure 7
that apertures 38 are 1onger laterally than the width of
15 ;prOJectlons 40 to allow for a lost motlon type float1ng actlonf
’_between the connectors and the adapter-body as descrlbed above"
in relation to the embodlment of Flgures 1—4. ' _
_ ' Lastly, Figure 8 shows that fiber optic connectors
12 can become out-of-allgnment due to the floatlng actlonc
20 allowed by the lost motion means’ of enlarglng apertures 38
o 7re1at1ve to pro;ectlons 40. However, the dlstal ends S0a of
leaf sprlng 50. provxde a b1as1ng action in the dlrectlon of
arrows ngw whlch tend to force the connectors forwardly and
_"force the projectlons agalnst the forward edges 38a of'
25 projectlons 30 in an attempt to malntaln the- connectors 1n a
substantlally parallel relatlonshlp. ' '
L It.w111 be understood ‘that the lnventlon may be _:'
f'embodled in other speclflc forms w1thout departlng from the
_ | _Splrlt or central characterlstics thereof.-_ The - present
"39' examples and embodiments, therefore, are to be conszdered 1n
‘all respects as Lllustratlve and not restrlctlve, and the
1nventlon ls not to be llmlted to the detalls glven hereln.
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CLAINB:. 1. An_adapter assenbly for holdlng tmo |nd|V|dua| fiber gpgrc
connectors in generally.para{rel si de by d

oo Ay A |

_ -_ 1. ~An adapter assembly (10) for hOIding' two
1nd1v1dual flber opt c connectors (12) in generally parallel
. slde-by-51de a11gnment compr151ng'_
5 - ‘a body (32) hav1ng a pa1r of holdlng pcrtlons (34)
_adapted for: holdlng saiad.. flber optlc connectors (12) in a
| fsubstantlally s1de-by-s1de relatlonshlp, and

- CLAIMS:

separate sprlng means (486, 50) mounted on the body
and adapted for cooperatlnq with the body to bias the flber"
10 ,optlc connectors to a substantlally parallel relatlonshlp

'2. The adapter assembly of c1a1m 1l whereln sald_'.
'body (32) is generally H-shaped with two opposing palrs of leg-
portlons (34) deflnlng sald pair of holdlng portlons.

3; The adapter assembly of clalm 1 wherein said _

‘15 s'palr of holdlng portlons (34) are jozned by a brldge portlon_.-

N -(36) and said sprlng means (46 50) is mounted on the brldge
N portlon.

4.' The adapter assembly of claim. 3 whereln sa1d

sprlng means comprises a c011 spring (46) mounted 1n a through

20 hole (42) in the brldge portlon (36), w1th oppos1te ends of
the coil sprlng in opp051ng blasxng engagement with the flber-d
optic connectors (12) '

_ 5. The adapter assembly of clalm 4 whereln sald'a_
sprlng'means comprlses a leaf sprlng (50) mounted 1ntermed1ate ;
- 28 “_1ts ends (SOa) to the body (32) near sa1d bridge portlon (36),
’ - with oppos1te ends (50a) " of the leaf . sprlng 1n b1as1ng'
enqagement with the flber optlc connectors (12).

“6. The adapter assembly of claim 1, lncludlng lost__

o motlon means (38, 40) mountlng the fiber optlc connectors to
_ 30 ' sald hoidlng portions (34) to prov1de floatlng motlon between
the connectors (12) and the body (32) -
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nent, conprisihgf " a body having a pair of holdlng BB??TBHE_EHEETéd‘Ttw
hol ding said fiber optic connectors in a substantiall mm’wmﬂﬁm
relationship; = separate .spring means.nmounted an t he
for.cooperaing with the body to bias the figer optic cgnnéttérs*tolﬁ
substantially parallel relatlonshlp, and “Wrerein said body i.s generally
H shaped with two oppos?- Theadapteroassegblyr iQforslatni i vheaxain paaid
of hol ding sppingimeans cémp Ehgeédapédilaéﬁ?ﬂhd;}’(fé) Cmé\hxgtéd\ﬁgﬁrﬁhé' Béd
pair of holdin o) ns_are,loi ne portion and said spri
neans is rmun?"g‘aﬁ #‘?ﬁ ORPP3 tep%‘? ?o%f ath% %1% SRIoHe reREREGPRL P £ cgao\’rqn
2 mhereln saldonnectgrs (12) to bias sald connectors lnto a’ substantlally
.5_ parallel relatlonshlp. ' ' '

'8. - The adapter assembly of clalm 1 where:.n said
sprlng means compr1ses a leaf spring (50) mounted 1ntermed1ate
its ends (50a) to the body (32) such that oppos:.te ends (50a).

_ of the leaf spring are. malntaJ.ned in b1as:.ng engaqement with
10 the flber optlc connectors (12) '

9. 'An adapter assembly (10) for holdlng two

1nd1v1dual flber opt:.c connectors (12) in generally parallel

. s1de-by-51de al:.gnment comprxs:.ngr . - .

R -a body (32) hav:.ng ‘a pair of holdlng portlons (34)'

15_ "adapted for holding said’ fJ.ber optlc connectors (12) in a.
substant:.ally side-by-slde relat:.onsh:.p, ' '

lost mot:.on means (38 40) mount:.ng the flber optlc

connectors (12) to saJ.d holding portlons (34) to provide

floating motlon between the conneotors and the body (32), said

20 lost motJ.on means J.ncludJ.nq complementary :LnterengagJ.ng'

) abutment surfaces between the connectors (12) and the body'

(32) generally parallel to saJ.d parallel al:.gnment dJ.rectJ.on, .

and _ . : T S o '

_ _ _ a coil sprJ.ng (46) mounted on the body, with -

- 25 oppos:.te ends of the COJ.l sprlng each end. engagn.ng one . of said N

'_jconnectors (12) to blas the connectors to a substantlally-

parallel relationship. ' ' '

-10. | The adapter assembly of claJ.m 9 whereln said

_ lost motlon means compr:.ses enlarged apertures (38) in the
".30'_' -body (32) receiving pro;ectlons (40) extendlng from . the'
connectors (12), the apertures and projectlons deflnlng sa:.d
'_abutment surfaces. . '

. '_;;-",iacemeht_ sheet

Y
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means conprises a coil spring nmounted in a through hoI
portion, wth opposite ends of" the coil spring |n o j ﬂﬁﬂﬂ!
.engagenent with the fiber optic connec- tors. l'y of
‘claim 3 wherein said spring means conprigés a Ieaf sprl ng rmunt ed.

internediate its. ends {p, thghgoguag,%%rr %éim{}; \k{it ? tﬁﬁ%,ﬁng %bQ-eQPP%%ltae

~ends of the leaf s ring I-asi n agenent I ber opti
'connectors body (32) ls generally H-s aped with two. opposing palrs of leg

portlons (34) deflnlug sa1d palr of holdlng portlons._

_ _ 12. The adapter assembly of cla1m 11 where:.n sald-..
5 palrs of 1eg port:.ons (34) are jolned by a brldge portJ.on (36) .
- and sald c01l spring (46) is mounted 1n a through hole - (42) in -
- the bridge portlon. ' L

1'3. An adapter assembly (10) for holding two:
1nd1v1dual fiber optlc connectors (12) in generally parallel"
S 10 side-by-side allgnment, compr1s1ng- '
a body (32) having a palr of holdlng portlons (34}n
-"adapted for holdxng said fiber opt:.c connectors (12) in- a
substantlally s1de-by-51de relatlonshlp, '
_ lost motlon ‘means (38 40) mountlng the flber optlc
'.15_ connectors (12) to. sald holdlng portlons (34) to prov1de "
.'floatlng motlon between the connectors and the body (32), saldd
lost motion means lncludlng complementary lnterengaglng.
abutment surfaces between the. connectors (12) and the body
_ - (32) generally parallel to sald parallel allgnment dlrectlon,
20 and - . T
| a leaf 'spring (50) mounted intermediate its ends |

'-(SOa) to the body (32), with opposite ends (50a) of the leaf o

spring in b1as1ng engagement with the flber optic connectors
. (12) to bias the flber optlc connectors to a substantlally
25 parallel relationsh:.p . ' '

C 14, The adapter assembly of clalm 13 whereln saldf

. lost motzon means comprlses enlarged apertures (38) in the
body (32) receiv1ng pro;ectz.ons (40) from the connectors (12}, - |
the apertures and prOJectlons deflnlnq said abutment surfaces.'

'30;_: SRR 15. The adapter assembly of clalm 13 whereln said
' body (32) is: generally H-shaped with two opposing palrs of leq_“f
‘portlons (34) deflnlng saJ.d palr of holdlng port:.ons. '

his Sheet Has Been Replaced - E S
r This is the r_eplacem.eht..sho_o\t-
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5. The adapter assenbly of- claim1, including |ost notj
the fiber optic connectors to said holdi ng portlons tlemmumaml‘"lﬂglt II\
m)tlon _between the connectors and the bhod Ys

16. The adapter assembly of claim 15 whereln sald
_ pa:.rs of leg portlons (34) are joined by a br:.dge portlon (36)
and said leaf spring (50) is mounted J.ntermedlate its ends_,-
(SOa) to the body near the br:.dqe port:.on. . '

. This Sheet Has B

i llll I IIII

Thns |s the repracement sh.ot
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6. The adapter. assenbly of claim1 wherein said spri.-ng neans conprises a

coi |l .spring mounted on the body such that opposite end$ of the coil spring
engage one of said- connectors to bias 5319 connectors into a substantially
par- - callel relationship:. 7. -The adapteﬁ—assenbly of claimi wherein said

sprlng neans<§§¥§§ S a’ | eaf spring nmounted intermediate-its ends to the
body .such thﬁf‘uppé%ﬁte ends of t he Ieaf sprlng ‘are maintained in b|a5|ng
NDARTER fASSEMBIY ROPIBER CONNECTOR

" An. adapte; assembly (10) is prov1ded for holdlng two

_ '1nd1v1dual flber optlc connectors (12) in generally parallel

-_'5_'s1de-by-51de allgnment.. - The assembly lncludes a body (32)
7:hav1nq a palr of holdlng portlons (34) adapted for holdlnq the

'_flber optlc connectors (12) in a substantlally 51de-by-51de

relatlonship. A separate sprlng (46 50) is mounted on the

body (32) and'1s adapted for cooperating with the body to bias

_log”the flber optlc connectors (12) to a substantlally parallel

. relatlonshlp. ‘ '

Thls is the replacement shoot
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8. An adapter .assenbly for hbl ding two i'ndividual fiber optic connectors in

generally parallel side-by-side align- nent, conprising: a body having a |
pal r of hol ding portions adapted for hol di ng said fiber optic 3
connectors in a substantially si de- by-si de rel ati onshi p; | ost -nmotion
means nounting the fiber optic connectorsyto = said holding portions to
provide floating motion = between the~25nnectors and the. body, said |ost
motion . . neans-including COaneﬁ%?taIy i nt er engagi ng- abut - ~ment o
surfaces-between the caonnectors dnMd”the body ~ generally parallel to said

paral | el -alignment di'r edfh on;. _' 40 46

- Yhea o
- Fle This -i.s thg 'r;ep'laqe.me'nt _sh,.t.
. Date: 04 MAY 1995 o



and a COI| spring nmounted on the body, ‘with opp05|te ends of  the coil

spying each end engagi ng one of said connec- - tors to bi-as the
connectors to .a substantial I'y parallel . relatlonshlp

Y (T 3a

740/ 38 '3 3740 FIGT

. 500 ) o 50 54 = 18
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9. The adapter assenbly of claim8 wherein said | ost notion _neans GONPELSES

erl arged apertures in the body receiving projectipns mmcﬂmNTr%ﬁEme

5G|

connectors, the apertures and projections definin 3abedcaftivnnaeged Lt frageged .. -
% ' ) 74 C‘a;m(s) : paged ... to paged .=

0 Drawi 1g(s) pwa-d .. to paoed .....

UL e
| DATE OF RECEIPT ..oovooveencee

CLAIMS:

1. An adapter assembly for holding two individual fiber
optic connectors in generally parallcl side-by-side align-
ment, Comprising:

a body having a pair.of holding portions adapted for

holding said fiber optc comnectors in a substantially
o side-by-side relanonslnp.

separate spring means mounted an the body and a.daptcd' |

for cooperating with the body to bias the fiber optic

connectors to a substantially parallel relationship; and
wherein said body is generally H-shaped with two oppos-

ing pairs of leg porticas deﬁmng said pair of holding

porticns.

2. The adapter assembly of claim 1 wherein said pair of

holding portions are joined by a bridge portion and said .

spring means is mounted on the bridge portion.

3. The adapter assembly of claim 2 wherein said spring
™= means comprises 2 coil spring mounted in a through hole in
the bridge portion, with opposite ends of the coil spring in
opposing biasing engagement with the fiber optic connec-
tors.

means comprises a leaf spring mounted intermediate its ends
to the body near said bridge portion, with opposite eads of
the leaf spring in biasing engagement with the fiber optic
commectors.

This is the replacement sheet
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4. The adapter assembly of claim 3 wherein said spring |




10. The adapter assenbly of claim@8 wherein said body is generally H-shaped
wiTh two opposing pairs of |eg portions defining said pair of holding

porti ons. 11. The adapter assenbly of claim 10 wherein said pairs of | eg
D ot ol £ e ohe b e ger Pron, " 2 satd cor sy
h | 10 [ AL

5. The adapter assembly of claim 1, including lost motion
means mounting the fiber optic connectors to said holding
portions to provide floating monon between the connectors
and the body.

6. The adapter assembly of claim 1 wherem said spring .
means comprises & coil spring mounted on the body such
that opposite ends of the coil spring engage one of said
connectors to bias said connectors into a substantially par-
allel relationship. .

7. The adapter assembly of claim 1 wherein said spring
means comprises a leaf spring mounted intermediate its «nds
to the body such that opposite ends of the leaf spring are
maintained in biasing-engagemen: with the fiber optic con-

U nectors.

stioet
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pate: {3 Jy 1998



a)

11 T ——

Ry i

8. An adapter assembly for holding two individual fiber
optic connectors in geperally parallel sxdc-by—mdc align-
meaqt, comprising:

a body having a pair of holding portions adapted for
holding said fiber optic connectors in a substantially
side-by-side relationship;

lost motion means mounting the fiber optic connectors to
said holding portions to provide floating motion
between the connectors and the body, szid lost motion
means including complemeutary interengaging abut-
ment surfaces between the connectors and the body
generally parallel to said paraliel alignment direction;
and |

a coil spring mounted on the body, with opposite ends of
the coil spring each end engaging one of said connec-

tors to bias the conmectors to a substantially parallel
relationship.

'This is the replacement sheet
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9. The adapter assembly of claim 8 wherein said lost
motion means comprises enlarged apertures in the body
receiving projections extending from the comnectors, the
apertures and projections defining said abutn;ent §urfaces: |
10. The adapter assembly of claim 8 wherein said boc%y is
generally H-shaped with two opposing pairs of leg portions
defining said pair of holding portions. o
‘11. The adapter assembly of claim 10 wherzin sa.xc.I pairs
of leg portions are joined by a bridge portiou.znd sald'coﬂ
spring is mounted in a through hole in the bridge portion.
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