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

electrical connectors and, particularly, to a fiber optic
connector system for optical fibers.

5 Background of the Invention
In the optical fiber art, lightguide fibers are

used in optical transmission systems wherein the fibers are

connected end-to-end to transfer light therebetween. The "( :

fibers. usually are terminated in connectors which center

10 the fibers to provide low insertion losses. The connectors

are coupled together so that their encapsulated fibers
connect end-to-end.

Optical fiber connectors often include a connec-

tor body secured about a forwardly projecting ferrule of

s ceramic or other rigid material, and a connecting member

for coupling the connector to a complementary connector or

other optical connector element. In some applications, the

connecting member may be a coupling ring, or the 1like,

surrounding a housing for coupling the connector to the

20 complementary connector elemeﬁt. In other applications,

the housing itself may comprise the connector member, such

as inserting the housing into an adaptor between a pair of

mating connector housings. The fiber projects slightly

from the distal end of the ferrule for end-to-end connec-

25 tion to a projecting fiber of the complementary optical
connector element,

One of the problems in the art of fiber optic

connector assemblies is that they are difficult and/or

expensive to manufacture, difficult to assemble and they do
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g Optical fiber connectors often include a c8AnQés &5
bod a forwardly projecting éerrule of ceramc or other rigid
nnecting nenber for coupfing the connector to a

conplenentary connector or other optical connector elenment. In sone
applications, the connecting nmenber may be a coupling ring, or the I|ike,
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connector el ement I catl ons ousi ng 1 tsel COI’TpI’I se
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prised of the connector body, ferrule and its projecting
-1 fiber.

One such application is where a fiber optic con-
nector is mounted to a printed circuit board in a blind
mating connector apparatus. Heretofore, in order to re-
place any interior components of the fiber optic connector,

10 the entire connector had to be removed from the printed
circuit board if such was even possible. However, it would
be desirable to permanently mount the connector to the
board so that the connector moves with the board as a unit.
Such permanent connections do not lend themselves to ready

pi-] replacement or repair of interior components of the connec-
tor.

This invention is directed to solving such prob-
lems by providing a fiber optic connector assembly which
can be permanently mounted on a substructure, such as a

20 printed circuit board, and wherein the interior components
of the connector, such as the connector body, ferrule and
'its projecting fiber, can be readily removed and replaced
without removing the entire connector from the printed
circuit board.

25 Summary of the Invention

An object, therefore, of the invention is to
provide a new and improved fiber optic connector system,
and particularly a system wherein interior components of
the connector can be readily removed or replaced.

30 The invention is disclosed in a connector assem-
bly for mating the end of an optical fiber with a fiber of
a second optical connector element, such as a complementary
connector. The connector assembly includes a cylindrical
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f AeigPheptdlasiBest Abplessd of the ferrule for end-to-end connec- tion to a

pr dj of the conplenmentary optigcal connector elenent. One of the
pr rt of fiber optic connector assenblies is that they are
difficult and/or expensive to manufacture, difficult to assenble and they
do not | end thenselves to ready disassenbly. For instance, it may be
desirabl e to befeaatrtwle cadlaptied chbl ke aséchred oatround ctine cdpt idal rjbere &

repair thei'“(¥3ﬁﬁeé§§9n§$¥y09ﬂ}the form of a ferrule holder is adapted
to be secured about the cylindrical ferrule. The ferrule
holder has a flange located a distance from a rear end of
the holder. A housing is adapted for receiving the ferrule
holder and has forwardly facing shoulder means against
which the flange of the ferrule holder can abut. The hous-
ing has a rear open end into which the ferrule holder can
be assembled into the housing. A spring is located within
10 the housing for engaging the flange of the ferrule holder

to bias the ferrule holder forwardly against the shoulder

fon

means of the housing.
The invention contemplates that the housing be
provided with mounting means for mounting the housing on a

15 substructure such as a printed circuit board. Spring re-
taining means are insertable through an opening in the
housing, from the exterior thereof, against a rear portion
of the spring means to retain the spring means within the
housing in 1loaded condition biasing the ferrule holder

20 forwardly in the housing. The spring retaining means can
be readily removed to allow the ferrule holder to be disas-
sembled from the housing through the rear open end thereof
without unmounting the housing from the printed circuit
board.

25 In the exemplary embodiment of the invention, the
spring is provided in the form of a coil spring surrounding
the ferrule holder behind the flange thereof. A forward
end of the coil spring is engageable with the flange of the
ferrule holder, and a rear end of the coil spring is en-

30 gageable by the spring retaining means. The spring retain-
ing means is provided in the form of a U-shaped clip having
a pair of leg portions insertable into the housing and a
bight portion exposed exteriorly of the housing to facili-
tate removal of the clip. A washer element may be sand-
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hBe ector body, ferrule and its projecting fiber. One such
ere a fiber optic con--nédctor is nounted to a printed
a blind mati ng connector apparatus. Heretofore, in order

to re- pl ace any interior conmponents of the fiber optic connector, the
entire connector, had to be renpved fromthe printed,circujt board. if _such

was even possi W€ %\P@\F@ﬁee’%t%ﬁﬂe&rbénﬂegfrﬁﬁ?ec?b RRERR AN % he
connector to tportiun SF U U-Ashased . nmoves with the board as a

ot Sich per e Concgt/ gt A6 tal L0 P TalAes 18 S Commeckon
and its projecting fiber extend beyond a forward end of the
5 connector housing. The invention contemplates a feature of
providing a spring-loaded shroud which surrounds the pro-
truding end of the ferrule and the projecting fiber. When
mated, the spring loaded shroud retracts within the connec-

tor housing.

10 Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying draw-
ings.
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torThl Ima e s directed to sol ving such prob- lens by providing a
flbe u or assenbly which can-&® -permanently nounted on a
subs as a printed circuit board, and wherein the interior

conponent s of t he connector, such as the connector body, ferrule and its
projecting fiber, . can be readlly removed and replaced w thout renoving the
entire connect REISBVEEET oBd of| the Drigwings Summary of the Invention

An object, therefore, of trha FENEEFEENof| ni® RiVEHIIRR ISUIAGRE BRL19¥9Ea
fiber optic conggggéwno ei are set forth with particularity in the append-
ed claims. The invention, together with its objects and
5 the advantages 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 figqures and in which:
FIGURE 1 is an exploded perspective view of a
10 fiber optic connector system employing the connector assem-
bly of the invention;
FIGURE 2 is an exploded perspective view of the
connector assembly of the invention;
FIGURE 3 is an axial section through the connec-
is tor assembly of Figure 2, in assembled condition; and
FIGURE 4 is an axial section similar to that of
Figure 3, but incorporating a modified embodiment having a
spring loaded protective shroud at the forward end of the.
assembly. '
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anthi ¢ laled'systemv\/nerein I nterior conponents of the connector can
be j I f or replaced. The inventdén is disclosed in a connector

ass ing the end of an optical fiber with a fiber of a second
optical connector elenent, such as a conplenentary connector. The connector

assenbly incILquE.. vLipdrical .. 3- f% ru,-"ggpggd g.gﬁmif%UFEd around
the optical fiber—Acon 5 e OrToT—a—terrut & 1ol der i s
adapt ed Referring to the drawings in greater detail, and

first to Figure 1, the invention is embodied in a connector

assembly, generally designated 10, for mounting on a print-

ed circuit board 12. The connector assembly is shown in an

application for mating an end of an optical fiber 14 of a

conventional fiber optic cable 16 to an optical fiber of a

second optical connector element, such as a complementary

fiber optic connector assembly, generally designated 18.

10 The fiber optic cable is conventional and may include a
strain-relief boot 19. Connector assembly 18 terminates a
second fiber optic cable 20, including a strain relief boot
22, and the connector includes a forwardly protruding fer-
rule 24 beyond which the end of an optical fiber projects.

15 Connector assemblies 10 and 18 are coupled end-to-end in an
adaptor 21 to thereby connect the ends of the optical fi-
bers of cables 16 and 20 at an end-to-end interconnection.

It should be understood that the fiber optic
connector system shown in Figure 1 is but one application

20 of the invention. Second optical connector element or
complementary connector assembly 18, along with adaptor 21,
are fairly conventional components. The invention resides
in a "quick disassembly" system incorporated in connector
assembly 10, as described below.

25 More particularly, referring to Figure 2, connec-
tor assembly 10 is shown in an exploded depiction without
fiber optic cable 16. The assembly includes a cylindrical
ferrule 26 of ceramic or other rigid material. The ferrule
is adapted to be secured around the optical fiber of the

30 fiber optic cable, whereby an end of the fiber projects
beyond the end of the ferrule. A connector body or ferrule
holder 28 is adapted to be secured about ferrule 26. As is
conventional, fiber optic cable 16 includes an outer clad-
ding which is removed or stripped from the optical fiber

jn
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t o, bé" o c?he cylindrical ferrule. The ferrule holder has a
flang tance froma rear emd7of the holder. A housing is
adapt g the ferrule holder and has forwardly facing shoul der
means agai nst mhlch t he flange of the ferrule holder can abut. The hous-

h ' he f Id nbl d
the hous: no.  ACH FerPule BrTfek g - oo s8R, RO TEE R “Prkn g
of the ferrul e waxdley pxntrwﬁin@epéeiphéeahofdmmgéo3aaadlytag@mnmardrnnd
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be provided w th nount f'or usi ng
28, and a washer element 34 also 1s 51zed for surrounding

5 the ferrule holder, whereby, in assembled condition, the
forward end of the coil spring is sandwiched between flange
30 and washer element 34.
Still referring to Figure 2, connector assembly
10 includes a housing 36 adapted for receiving ferrule
10 holder 28, coil spring 32 and washer element 34 into an
open rear end 36a of the housing. The housing has an open-
ing 36b in a forward mating face 36c thereof, whereby fer-
rule 26 and its projecting fiber end protrudes forwardly of
the mating face. For purposes to be described in greater
s detail, assembly 10 further includes a spring retaining
means, generally designated 38, insertable through a pair
of openings 40 in housing 36 from the exterior thereof to
hold ferrule holder 28, coil spring 32 and washer element
34 within the housing and to permit ready disassembly of
20 those components from the housing. Suffice it to say,
spring retaining means 38 is generally U-shaped as seen
best in Figure 2, including a pair of leg portions 38a and
a bight portion 38b. The leg portions are insertable
through openings 40 in the housing, and the bight portion
25 rests on top of the housing for easy grasping by a user, as
seen in Figure 1.

Referring to all of Figures 1-3, housing 36 is
unitarily molded of plastic or like material and includes
front and rear pegs 42 and 44, respectively, depending from

30 the underside of the housing. Front peg 42 is inserted
into a hole 46 (Fig. 1) in printed circuit board 12 for
permanently mounting the connector assembly, particularly
housing 36, to the printed circuit board. Rear peg 44 is
a "standoff" to space housing 36 from printed circuit board
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subs?@ s eplaced; printed circuit board. Spring re- taining neans are
|nsgrj H Bhn opening in the housithhg, fromthe exterior thereof,
again on of the spring neans to retain the spring neans

wi thin the housing in | oaded condition biasing the ferrule holder forwardly

in the housing.,.Jhe spring.r | ni ans be r L] % 0, W
the ferrul e hol rg?oaﬁgogﬁmgggiese e :f'?%lrc’ng%ﬁegﬁo%g 5&%%9@%‘%@"@%%@
open end t her edfheni tbnnectiorp@ssiempliyhei hoimsegtéd om The gan rhedseéncthat

board. In the exeiplapy;eqbodhieRbidf 46 "M L htdd CcBREGTE bSaPd O¥-ded
in the formof a corl™spring surroundi ng L.
rectangularly or irreqularly shaped to prevent twisting of
5 the connector assembly in the plane of the board.
Referring to Figure 3, connector assembly 10 is
shown in assembled condition. This depiction shows that
rear end 36a of housing 36 is open, as at 50. Therefore,
ferrule holder 28 (along with ferrule 26), coil spring 32
10 and washer element 34 are assembled into an interior cavity
52 of the housing, through the open rear end of the housing
in the direction of arrow "AY. A shoulder means 54 is
molded integrally with housing 36 within cavity 52. The
shoulder means faces rearwardly, and flange 30 of ferrule
is holder 28 abuts against the shoulder means in fully assem-

bled condition.

In assembly, as seen in Figure 3, spring retain-
ing means 38 is effective to maintain the coil spring in
loaded condition to bias ferrule holder 28 forwardly with

20 flange 30 in abutment with shoulder means 54 of the hous-
ing. Specifically, legs 38a of the U-shaped spring retain-
ing means bear against the rear side of washer element 34
which, in turn, bears against the rear end of the coil
spring. It can be seen that the diameter of the washer

25 element is larger than the diameter of the coil spring. It
also can be seen that ferrule 26 protrudes beyond mating
face 36c of housing 36 and the end of optical fiber 14
projects beyond the ferrule for end-to-end connection with
the fiber end of a complementary mating connector. Lastly,

30 it can be seen that bight portion 38b of spring retaining
means 38 is exposed exteriorly of housing 36, i.e., at the
top thereof, for ready grasping by a user.

When it is desired to disassemble connector as-
sembly 10, a user simply grasps on bight portion 38b of
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tadggéhi nd the flange thereof. A forward end of the coil
ile with the flange of t®eferrule holder, and a rear end

t he Thi 1 Has Bedn
sprin ’
of th [ is en- gageable by the spring retaining neans. The

spring retain- ing neans is provided in the formof a U shaped clip having
a pair of leg portjons inserfable intq the houibng and a bighthﬁortion,
exposed ext eri GIRANT FeRAIRART Means PSand Pudds REHEYTELY PN He retaine
washer el ement imgy earngnin thewitbedthehwesn arirew ¢'@" griqf I)he dwasher
spring and theéfgﬁent 34, coil spring 36 and ferrule holder 28 (along
with ferrule 26) then are easily disassembled from housing
5 38 through the open rear end 50 thereof. The housing does
not have to be removed from its permanent mounting on

printed circuit board 12.
Figure 4 shows an alternate embodiment of the
invention incorporating a protective shroud 60 at the for-
10 ward end of the connector assembly which is designated
generally as 10' in this figure. Otherwise, like reference
numerals have been applied to the structural components of
connector assembly 10' as have been applied to like compo-
nents described above in relation to connector assembly 10.
is More particularly, in connector assembly 10°',
housing 36 has a pair of openings 62 into which hook por-
tions 64 of protective shroud 60 are snap-fit. It can be
seen that the rear surfaces of the hook portions are cham-
fered or inclined so that the shroud can be inserted into
20 forward opening 36b of the housing. The housing is provid-
ed with an interior, forwardly facing shoulder means 66.
A coil spring 68 is located within the forward area or nose
of the housing and is sandwiched under loaded condition
between shoulder means 68 and the rear of protective shroud
25 60, as seen in Figure 4. It also can be seen that the
shroud projects forwardly of housing 36 beyond the forward
end of ferrule 26 and the projecting end of optical fiber
14. Therefore, during assembly, handling, shipping or
mounting the connector assembly to a printed circuit board,
30 the projecting end of the optical fiber 1is protected
against striking or abutting by an extraneous object, keep-
ing in mind that the projecting fiber end is polished and

very delicate.
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po-rtimhe&};;sm%ﬂ&eﬁg&ged f:l I p. ~I'n sonme structures, the ferrule of the
connec oj ecting fiber extendlﬂeyond a forward end of the
con_necmnﬂﬁmﬂﬂﬂﬂuwhe invention contenplates a feature of providing a
Spring- : _ ~Wwhich surrounds the pro- truding end of the ferrule
o e e honhend P M oLhEa 3R 09 LoaCkd s E8kbt e,
t he i nvention weehtBryamsanestor wenpenént | oprafestiyel shrpasrédt sdmply
taken in connectiepaekh {6 CaTPaRYLIRG BPVart8@S#cr, upon engagement

with a mating face of the complementary connector, com-
5 pressing coil spring 68, whereupon the projecting end of
optical fiber 14 can be exposed for end-to-end connection
with a fiber end of a complementary mating connector.
It will be understood that the invention may be
embodied in other specific forms without departing from the
10 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 invention is not to be 1limited to the details given
herein.
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Bri &his lased t he Drawi ngs The features of this invention which are
bel i | are set forth with-part+cularity in the append---ed-
cl ai ion, together with its objects and t he advant ages

t hereof, may be best under st ood by reference to the fo“lmmmnﬁﬁumm"on
taken in conjunction with the acconpanyi ng draw ngs,

ref erence nunerGhi&IMSientify |like elenents in the flgures and i n"whfcn®
FIGURE 1 is an expl oded perspective view of a

1. In a connector assembly (10) for mating the
end of an optical fiber with a fiber (14) of a second opti-
cal connector element (18), including a cylindrical ferrule
(26) adapted to be secured around the optical fiber, a
ferrule holder (28) adapted to be secured about the cylin-~
drical ferrule, the ferrule holder having a flange (30)
located a distance from a rear end of the holder, a housing
(36) adapted for receiving the ferrule holder and having
10 forward shoulder means (54) against which the flange of the
ferrule holder can abut and a rear open end (50) into which
the ferrule holder can be assembled into the housing, and
a spring means (32) within the housing for engaging the
flange of the ferrule holder and biasing the ferrule holder

15 forwardly against the shoulder means of the housing, where-
in the improvement comprises said housing (36) having
mounting means (42) for mounting the housing on a substruc-
ture such as a printed circuit board (12), and spring re-
taining means (38) insertable and removable through an

20 opening (40) in the housing (36) from the exterior thereof
against a rear portion of the spring means to retain the
spring means within the housing in loaded condition biasing
the ferrule holder forwardly in the housing, whereby the
spring retaining means can be readily removed to allow the

25 ferrule holder to be disassembled from the housing through
the rear open end thereof without unmounting the housing
from the printed circuit board.

jn

2. In a connector assembly as set forth in
claim 1, wherein said spring means (32) surrounds the fer-
30 rule holder (28) behind the flange (30) thereof.
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f i b&his Sleef e ER "'6‘1' syst em enpl oyi ng the connector assem bly of the

i nve ; (IR l is an expl oded persped®i ve view oﬂ

asse gl ; fention; FIGURE 3 is an axial secti m ﬁﬂmﬂﬂmﬁ["ﬁnnec-
tor assenbly of Figure 2, in assenbled condition; and Fl GURE 4nxi Ssan« axi al
section simlar to that of Figyre 3, but cQrporati d e

enbodi nent having a spri né‘l oad®d %r&%@ﬁr& rsh?%%%mggyt ﬁe@f%%%/a%c?r% 61“
the assenbly. claim 2, wherein said spring means comprises a coil spring
(32) having a forward end engageable with the flange (30)
of the ferrule holder (28) and a rear end effectively en-
gageable by said spring retaining means (38).

jon

4. In a connector assembly as set forth in

claim 3, wherein said spring retaining means (38) comprises

a U-shaped clip having a pair of leg portions (38a) insert-

able into the housing and a bight portion (38b) exposed

10 exteriorly of the housing to facilitate removal of the
clip.

5. In a connector assembly as set forth in
claim 4, including a washer element (34) sandwiched between
the rear end of the coil spring (32) and the leg-portions

15 (38a) of the U-shaped clip (38).

6. In a connector assembly as set forth in
claim 5, wherein said washer element (34) is sized to sur-
round a rear portion of the ferrule holder (28).

7. In a connector assembly as set forth in

20 claim 2, wherein said spring retaining means (38) comprises
a U-shaped clip having a pair of leg portions (38a) insert-

able into the housing and a bight portion (38b) exposed
exteriorly of the housing to facilitate removal of the

clip.

25 8. In a connector assembly as set forth in
claim 1, wherein said spring retaining means (38) includes
at least one portion (38a) extending into the housing and
another portion (38b) exposed exteriorly of the housing to
facilitate removal of the retaining means.
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- 6-Thisshest Has fe Fhtion of the Preferred Embodi ment -Referring to the
dra l E r detail, and first to EBgure 1, t ' ' '
enbo ector assenbly, generally designat Emlml)mnm' wuamng on
a print- ed circuit board 12. The connector assenbly ks shawnms Nsans

application for mating an_end of optical fiber 14 of a conventj.onal
fiber optic cable 16 to af opt iAcaﬁaiq?q‘Be?PHC aCEBRBRHOE p ASEEMPLYn ek or £OT

el enent, such asatisgnphemendaiof farbeiptoiRialc fidurectior) asisaid yEilgemessl by
designated 18. J0g04Pght2RL1C cEAREtLE STANERL' Q18) , 20dnPRY siRGkvde @

a ferrule (26) adapted to be secured around the

5 optical fiber such that the end of the optical fiber pro-
jects from a forward end of the ferrule;

a ferrule holder (28) adapted to be secured about
the ferrule such that a forward end of the ferrule pro-
trudes beyond the ferrule holder, the ferrule holder having

io a flange (30) located a distance from a rear end of the
holder;

a housing (36) adapted for receiving the ferrule
holder and having forward shoulder means (54) against which

the flange of the ferrule holder can abut, a rear open end

15 (50) into which the ferrule holder can be assembled, and
mounting means (42) for mounting the housing on a substrate
(12);

spring means (32) within the housing for biasing

the ferrule holder forwardly within the housing; and

20 spring retaining means (38) insertable and remov-
able through an opening (40) in the housing from the exte-
rior thereof aqainst a rear portion of the spring means to
retain the spring means within the housing in loaded condi-
tion biasing the ferrule holder forwardly in the housing,

25 whereby the spring retaining means can be readily
removed to allow the ferrule holder to be disassembled from
the housing through the rear open end thereof without un-
mounting the housing from the substrate.
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i Shegt 49 Connector assenbly 18 terminates a secend fi ber-.. —
opt cluding a strain reliefiboet 22, and the connector
i ncl |y protruding fer- rule 24 beyond Whllg'ﬂll ﬂulm m"ml

optical fiber projects. Connector assenblies 10 and 18
end-to-end in an adaptor 21 to thereby connect the ends of the optlcal fi-
bers of cables 16 and 20 3. anTkedf ibernopt ¢ cconmerter @ssamblancnﬁ cclmim

under st ood t hatg t r | G Y | RofhoW

one appli catlotr? x%ﬁ'e%ée?ﬁnsgﬁ?l or?crqr}@gecondéo%‘tsﬁé}?%%mn%ec?o? e r% {)ﬁj)t
conpl enent ary EWR/IIing sERp| Fergulg qirtdan h(2dlapand b§V1§9ea%£Q#Ward
conventional ceHPEHYSgedbte WYEAttAB F28NERS (30) of the ferrule holder
5 and a rear end effectively engageable by the spring retain-

ing means (38).

11. The fiber optic connector assembly of claim
10, including a washer element (34) sandwiched between the
rear end of the coil spring and the spring retaining means.

10 12. The fiber optic connector system of claim 9
wherein said spring retaining means (38) include at least
one portion (38a) extending into the housing and another
portion (38b) exposed exteriorly of the housing to facili-
tate removal of the retaining means.
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I n Tgis'shee}}mmmmke ! °§?lr‘ol y" systemi ncorporatll%g in connector assenmbly 10, as
desc re particularly, reférrisng to Fig
asse wn in an expl oded depiction wt houﬂ'mmgmmmu:uﬁ' e 16.

The assenbly includes a cylindrical ferrule 26 of cerdm t or dther Flgld
material. The ferrule is apt o] ure o f|be

the fiber optic cable, sébyﬁghgengggéggﬁg g?%éﬁgggo{ cts &lPﬁé

of the ferrule. emdc@ﬁrmnt@ptb@d;: Bibérr (14 wibthiaa LRiddrs oefdapSedond bptl—
secured about f@éi%&&é £6F éfeﬁaﬂgegié frlnci%@fﬁ%mthe i 215‘? agspedes

an outer clad- ding wh 'S renove
ed to be secured around the optical fiber such that an end

5 of the fiber projects beyond a forward end of the ferrule,
a ferrule holder (28) adapted to be secured about the fer-
rule such that the ferrule protrudes beyond a forward end
of the ferrule holder, and a housing (36) adapted for re-
ceiving the ferrule holder and having a forward mating face

1o (36c) beyond which at least the projecting end of the opti-
cal fiber is exposed, wherein the improvement comprises a
protective shroud (60) movably mounted on the forward end
of the housing (36) and protruding therefrom a distance at
least sufficient to surround and protect the exposed end of

15 the optical fiber (14), and spring means (68) operatively
associated between the housing and the protective shroud
for spring loading the protective shroud, whereby the pro-
tective shroud can automatically retract relative to the
housing to expose the projecting end of the optical fiber

20 upon mating of the connector assembly with the second opti-

cal connector element.
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%fbr 28. The ferrule hol der has an out- war dly protruding

wi tTRE 88 %
periH . 30 at its forward end- ¥6coil spring 32 is sized for
surr |

e hol der 28, and a washer elenent 34 also is sized for
surrounding the ferrul e hol der, whereby, in assenbled condition, the
forward end of the coil spring is sandw ched between flange 30 and washer
el enent 34. StABSTRAGP(ing to Figure 2, connector assenbly 10 includes a

housi ng 36 adapi-d MolPEEd VF 9eF E6EEL & Connector (As Amended)

An optical fiber connector assembly (10) is dis-
closed for mating the end of an optical fiber (14) with a
fiber of a second optical connector element (18). A cylin-
drical ferrule (26) is adapted to be secured around the
optical fiber. A ferrule holder (28) is adapted to be
secured about the ferrule. A housing (36) is adapted for
receiving the ferrule holder, the housing having a rear
10 open end (50) into which the ferrule holder can be assem-
bled. A spring (32) within the housing biases the ferrule
holder forwardiy. The housing is adapted for relative
permanent mounting to a substructure such as a printed
circuit board (12). A retainer clip (38) is insertable
is through an opening (40) in the housing from the exterior
thereof againét a rear portion of the spring to retain the
spring within the housing in loaded condition biasing the
ferrule holder forwardly in the housing. The retainer clip
can be readily removed to allow the ferrule holder to be
20 disassembled from the housing through the rear open end
thereof without unmounting the housing from the substruc-
ture. A spring (68) loaded, retractable shroud (60) is
provided at the front end of the housing for surrounding
and protecting the projecting end of the optical fiber, the
25 shroud being retractable automatically relative to the
housing upon mating of the connector assembly with the

second optical connector element.

i



holtigthees Blas Y ing 32 and washer el ement 34 into an open rear end 36a
of u |ﬂi e housing has an open- ing 36b in a forward mating face
36¢C , #ieby fer- rule 26 and its projecting fiber end protrudes
forwardly of the mating face. For purposes to be described in greater
detail, assenbly 10 further includes a spring retaining nmeans, generally
desi gnated 38, insertable through a pair of openings 40 in housing 36 from
the exterior thereof to hold ferrul e(heBder 28, coil spring 32 and washer

el ement 34 within the housing and to permt ready disassenbly of those
conponents fromthe housing. ice it to say, spring retaining neans 38
IS generaklyﬁb—shaped as seh

w




best ThinSHeet Gtas Bee?Replaall udi ng a pair of |eg portions 38a and a bight portion
38b. ons are insertable through openings 40 in the housing,
and t n rests on top of the housing for easy grasping by a
user, as seen In Figure 1. Referring to all of Figures 1-3, housing 36 is
unitarily nol ded of plastic or like material and includes front and rear
pegs 42 and 44, respectively, depending fromthe underside of the housing.
Front peg 42 is inserted into a holq 6 gFig. 1) in printed circuit board
12 for permanently nmounting the conn tS% assenbly, particularly housing
36, to the printed circuit board. Rear peg 44 is
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sta Afcheet L1 B2 ladt@uUsing 36 fromprinted circuit board 12 to
accomm ess of adaptor 20 into which the connector assenbly
i's |nser B lemm seen that front peg 42 and hole 46 in the printed
circuit ngularly or irregularly shaped to prevent tw sting
of the connector assenbly in the plane of the board. Referring to Figure 3,
connector assenbly 10 is shown in assenbled condition. This depiction shows

that rear end 36a of housing 36 is OF%n,S)as at 50. Therefore,
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ferrule holder 28 (along with ferrule 26), coil spring 32 and washer Wosst-s sh
el errent ¢34 are assenbled into an interior cavity 52 of the housing, through
the' open rear end of the housing in the direction of arrow "A"'. A shoul der
means,. 54 i s mlded integrally with housing 36 within cavi

shou| der RERIAGENENE SSHERFS\ar (SD] 1almd flange 30 of ferrul eRFM?eNLﬁﬂﬁﬁT
agai hs® Mdreriphaul phged neanspaged fiml I'y assem, bl ed condition n assenbly, ds
seen| i @ Biguse 3: pappd LINgorgiged nE. ang meand 38 is effective | oOrhOGTaR6t He

D

coi | | st ixngingls) onged.'Bapdidge@fst d bias ferrule hol der 28 fprwardly with
flan;e[{é&bdt;@cg;but;;@gg W tbhoapBeul. der means 54 of the hous-
| SPECIFICATION
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BOARD MOUNTED FIBER OPTIC CONNECTOR

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a fiber optic
connector system for optical fibers.

Background of the Invention '

In the optical fiber art, lightguide fibers are
used in optical transmission systems wherein the fibers are
connected end-to-end to transfer light therebetween. The
fibers. usually are terminated in connectors which center
the fibers to provide low insertion losses. The connectors
are coupled together so that their encapsulated fibers
connect end-to-end.

Optical fiber connectors often include a connec-
tor body secured about a forwardly projecting ferrule of
ceramic or other rigid material, and a connecting member
for coupling the connector to a complementary connector or
other optical connector element. In some applications, the
connecting member may be a coupling ring, or the 1like,
surrounding a housing for coupling the connector to the
complementary connector element. In other applications,
the housing itself may comprise the connector member, such
as inserting the housing into an adaptor between a pair of
mating connector housings. The fiber projects slightly
from the distal end of the ferrule for end-to-end connec-
tion to a projecting fiber of the complementary optical
connector element.

One of the problems in the art of fiber optic
connector assemblies is that they are difficult and/or
expensive to manufacture, difficult to assemble and they do



ing. Specifically, legs 38a of the U shaped spring retafnf{ 1n
agaj nst. it he rear side of washer elenent 34 which, in tufn gaghgfa ain
end of the coil spring. It can be seen that [ Te¥%,
el.enent is larger than the dianeter of the coil [sprfg:

be seen that ferrule 26 protrudes bey6h3 mat i ng face 3qc of housing 3
the end of optical fiber 14 projects beyond the ferrule for eng-

the rear

washer

RCPLACEMENT §

f

(0] (@)

connection with the fiber end of a conplenentary mating connector. Last
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exposed exteriorly o ousT ng

hereo

graspi ng by amapebe desirable to be able to disassemble a fiber optic

connector to replace or repair the interior assembly com-
prised of the connector body, ferrule and its projecting
fiber.

One such application is where a fiber optic con-
nector is mounted to a printed circuit board in a blind
mating connector apparatus. Heretofore, in order to re-
place any interior components of the fiber optic connector,
the entire connector had to be removed from the printed
circuit board if such was even possible. However, it would
be desirable to permanently mount the connector to the
board so that the connector moves with the board as a unit.
Such permanent connections do not lend themselves to ready
replacement or repair of interior components of the connec-
tor. '

This invention is directed to solving such prob-
lems by providing a fiber optic connector assembly which
can be permanently mounted on a substructure, such as a
printed circuit board, and wherein the interior components
of the connector, such as the connector body, ferrule and
its projecting fiber, can be readily removed and replaced
without removing the entire connector from the printed
circuit board.

Summary of the Invention

An object, therefore, of the invention -is to
provide a new and improved fiber optic connector systen,
and particularly a system wherein interior components of
the connector can be readily removed or replaced.

The invention is disclosed in a connector assem-
bly for mating the end of an optical fiber with a fiber of
a second optical connector element, such as a complementary
connector. The connector assembly includes a cylindrical

ly,



When it is desired to disassenbl e connector as- se )
grasps .en bight portion 38b of -9- spring retainin
upwardly on the retain- el ement 34, coil spring 36
(along with ferrule 26) then are easilsy di-sassenbl e
t hrough the open rear end 50 thereof. The housing
renoved fromits permanent nounting on printed cir

Bly
bl | s
28

ferrule adapted to be secured around the optical fiber. A
connector body in the form of a ferrule holder is adapted
to be secured about the cylindrical ferrule. The ferrule
holder has a flange located a distance from a rear end of
the holder. A housing is adapted for receiving the ferrule
holder and has forwardly facing shoulder means against
which the flange of the ferrule holder can abut. The hous-
ing has a rear open end into which the ferrule holder can
be assembled into the housing. A spring is located within
the housing for engaging the flange of the ferrule holder
to bias the ferrule holder forwardly against the shoulder
means of the housing.

The invention contemplates that the housing be
provided with mounting means for mounting the housing on a
substructure such as a printed circuit board. Spring re-
taining means are insertable through an opening in the
housing, from the exterior thereof, against a rear portion
of the spring means to retain the spring means within the
housing in loaded condition biasing the ferrule holder
forwardly in the housing. The spring retaining means can
be readily removed to allow the ferrule holder to be disas-
sembled from the housing through the rear open end thereof
without unmounting the housing from the printed circuit
board.

In the exemplary embodiment of the invention, the
spring is provided in the form of a coil spring surrounding
the ferrule holder behind the flange thereof. A forward
end of the coil spring is engageable with the flange of the
ferrule holder, and a rear end of the coil spring is ern-
gageable by the spring retaining means. The spring retain-
ing means is provided in the form of a U-shaped clip having
a pair of leg portions insertable into the housing and a
bight portion exposed exteriorly of the housing to facili-
tate removal of the clip. A washer element may be sand-



Figure 4 shows an alternate embodi ment of the inventi "ﬁ&ﬁha&é&ibb?“étﬁﬁﬁ%
protective shroud 60 at the for- ward end of the conngcfior assenbly iich
is designated generally as 10' in this figure. Qher se, 01 beT Rbs"
nuner al s_have been applied to the strucfural conponengs} of connector
assenbly 10' as have been applied to |like conpo- nentis |
relation to connector assenbly 10. More particularly,iin _connector assgqnbly
10', housing 36 has a pair of openings 62 into which hook por- tions of

protective sgieHddbBediRerNdBel kharl éndadt s i 1 hadr idte drR@Rnaunbaces of

t he hook portio are cham fered or_i | i ned so that the shroud can”be
i nsert ed Pnt Borgions of the U—s?xaped cq.%.p.

In some structures, the ferrule of the connector

and its projecting fiber extend beyond a forward end of the
connector housing. The invention contemplates a feature of
providing a spring-loaded shroud which surrounds the pro-
truding end of the ferrule and the projecting fiber. When
mated, the spring loaded shroud retracts within the connec-
tor housing.

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



forward openi ng 36b of the housing. The housing is provj
interior, forwardly facing shoul der neans 66. A coil s
within the forward area or nose of the housing and is

| oaded condition between shoul der means £8 and the rea
shroud 60, as seen in Figure 4. It also can be seen tlpaf the s
projects forwardly of housing 36 beyond the forward engl o €
the projecting end of optical fiber 14. Theref ore, dluing assenbly,
handling, shippLRIp8LC i dA R HEOPREGE Asassenbly to a printed CTTTuit
board, the projecting | TTD Is protected against
striking or abutting byThe Eeatuxesuef iB}i invieddion which are believed

to be novel are set forth with particularity in the append-

arfjdwi ched under]
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‘ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of a
fiber optic connector system employing the connector assem-
bly of the invention;

FIGURE 2 is an exploded perspective view of the
connector assembly of the invention;

FIGURE 3 is an axial section through the connec-
tor assembly of Figure 2, in assembled condition; and

FIGURE 4 is an axial section similar to that of
Figure 3, but incorporating a modified embodiment having a
spring loaded protective shroud at the forward end of the
assembly.
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ing in mnd that the projecting fiber end is polishedfand very 0d¢ at €.

-10- Wen connector assenbly 10' is mated to a conple
conponent, protective shroud 60 sinply retracts int
"C', upon engagenment with a mating facegot the conpl

i P EPETRgeed

..... or |

ow

i ber

com pressing coil spring 68, whereupon the projecti end of opt.ical 1

14 can be exposed for end-to-end connection

Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and
first to Figure 1, the invention is embodied in a connector
assembly, generally designated 10, for mounting on a print-
ed circuit board 12. The connector assembly is shown in an
application for mating an end of an optical fiber 14 of a
conventional fiber optic cable 16 to an optical fiber of a
- second optical connector element, such as a complementary
fiber optic connector assembly, generally designated 18.
The fiber optic cable is conventional and may include a
strain-relief boot 19. Connector assembly 18 terminates a
second fiber optic cable 20, including a strain relief boot

22, and the connector includes a forwardly protruding fer-

rule 24 beyond which the end of an optical fiber projects.
Connector assemblies 10 and 18 are coupled end-to-end in an
adaptor 21 to thereby connect the ends of the optical fi-
bers of cables 16 and 20 at an end-to-end interconnection.

It should be understood that the fiber optic
connector system shown in Figure 1 is but one application
of the invention. Second optical connector element or
complementary connector assembly 18, along with adaptor 21,
are fairly conventional components. The invention resides
in a "quick disassembly" system incorporated in connector
assembly 10, as described below.

More particularly, referring to Figure 2, connec-
tor assembly 10 is shown in an exploded depiction without
fiber optic cable 16. The assembly includes a cylindrical
ferrule 26 of | ceramic or other rigid material. The ferrule
is adapted to be secured around the optical fiber of the
fiber optic cable, whereby an end of the fiber projects
beyond the end of the ferrule. A connector body or ferrule
holder 28 is adapted to be secured about ferrule 26. As is
conventional, fiber optic cable 16 includes an outer clad-
ding which is removed or stripped from the optical fiber



with a fiber end of a conplenentary mati ng connector.
that the invention nmay be enbodied in other specific
departing fromthe spirit or central characteristics
exanpl es and enbodi nents, therefore, -ar2 40 be consid
as illustrative and not restrictive, and the inventioph is not to be Tinjited
to the details given herein. CLAI V5

within ferrule holder 28. The ferrule holder has an out-
wardly protruding peripheral flange 30 at its forward end.
A coil spring 32 is sized for surrounding ferrule holder
28, and a washer element 34 also is sized for surrounding
the ferrule holder, whereby, in assembled condition, the
forward end of the coil spring is sandwiched between flange
30 and washer element 34.

Still referring to Figure 2, connector assembly
10 includes a housing 36 adapted for receiving ferrule
holder 28, coil spring 32 and washer element 34 into an
open rear end 36a of the housing. The housing has an open-
ing 36b in a forward mating face 36c thereof, whereby fer-
rule 26 and its projecting fiber end protrudes forwardly of
the mating face. For purposes to be described in greater
detail, assembly 10 further includes a spring retaining
means, generally designated 38, insertable through a pair
of openings 40 in housing 36 from the exterior thereof to
hold ferrule holder 28, coil spring 32 and washer element
34 within the housing and to permit ready disassembly of
those components from the housing. Ssuffice it to say,
spring retaining means 38 is generally U-shaped as seen
best in Figure 2, including a pair of leg portions 38a and
a bight portion 38b. The leg portions are insertable
through openings 40 in the housing, and the bight portion
rests on top of the housing for easy grasping by a user, as
seen in Figure 1.

Referring to all of Figures 1-3, housing 36 is
unitarily molded of plastic or like material and includes
front and rear pegs 42 and 44, respectively, depending from
the underside of the housing. Front peg 42 is inserted
into a hole 46 (Fig. 1) in printed circuit board 12 for
permanently mounting the connector assenmbly, particularly
housing 36, to the printed circuit board. Rear peg 44 is
a "standoff" to space housing 36 from printed circuit board
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1. In a connector assenbly (10) for mating the end an optrcar—frpe
i
;
u

with a fiber (14) of a second opti- cal connector ele 3%* g a
cylindrical ferrule (26) adapted to be secured around t1e opt QEi ibF a
ferrule holder (28) adapted to be secur & ~about the cyl! ' e,

the ferrule holder having a flange (30) |ocated a disfance froma rear jend
of the holder, a housing (36) adapted for receiving t he Terruretotder~and

naving foruard SEou. el e e PRL0ReAl b LS LN ohthe heriule

be assenbl ed thd ocdhrebtosi RAEsextisla feprimgen‘wms (228) card M sden hbnatng

for engagi ng front peg 42 and hole 46 in the printed circuit board are
rectangularly or irregularly shaped to prevent twisting of
the connector assembly in the plane of the board.

Referring to Figure 3, connector assembly 10 is
shown in assembled condition. . This depiction shows that
rear end 36a of housing 36 is open, as at 50. Therefore,
ferrule holder 28 (along with ferrule 26), coil spring 32
and washer element 34 are assembled into an interior cavity
52 of the housing, through the open rear end of the housing
in the direction of arrow "A". A shoulder means 54 is
molded integrally with housing 36 within cavity 52. The
shoulder means faces rearwardly, and flange 30 of ferrule
holder 28 abuts against the shoulder means in fully assem-
bled condition. |

In assembly, as seen in Figure 3, spring retain-
ing means 38 is effective to maintain the coil spring in
loaded condition to bias ferrule holder 28 forwardly with
flange 30 in abutment with shoulder means 54 of the hous-
ing. Specifically, legs 38a of the U-shaped spring retain-
ing means bear against the rear side of washer element 34
which, in turn, bears against the rear end of the coil
spring. It can be seen that the diameter of the washer
element is larger than the diameter of the coil spring. It
also can be seen that ferrule 26 protrudes beyond mating
face 36c of housing 36 and the end of optical fiber 14
projects beyond the ferrule for end-to-end connection with
the fiber end of a complementary mating connector. Lastly,
it can be seen that bight portion 38b of spring retaining
means 38 is exposed exteriorly of housing 36, i.e., at the
top thereof, for ready grasping by a user.

) When it is desired to disassemble connector as-
sembly 10, a user simply grasps on bight portion 38b of
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flange of the ferrule holder and biasing the ferrul e} hproer—forwerd
agai nst, the shoul der neans of the housing, where- in t1eéiqﬁtﬂyﬁ£§nt
conpri ses said housing (36) having nmounting nmeans (4p)|{f nt’I'ng Ae
housi ng on a substruc- ture such as a-p®inted circuif
spring re- taining neans (38) insertable and renovapl e through an opgning
(40) in the housing (36) fromthe exterior thereof agalnst a Tear—portion
of the spring neans to retain the spring means within the housing in | oaded

condi tion bi TGS K& RN inde meanger 81 ahdaP @l 15 (4pyard iy e ifie Wedadmy t he

spring retai riiﬂ@grrlf%\?@ mhntri@dﬁ?&tijtv%ﬁe@@é@ﬂré@ aghowrtRe Herr ukgpider

to be dlsass% Jﬁ%ntrgyltcgi O%%f%%g ggugnd ferrule holder 28 (along
with ferrule 26) then are easily disassembled from housing

38 through the open rear end 50 thereof. The housing does

not have to be removed from its permanent mounting on
printed circuit board 12.

Figure 4 shows an alternate embodiment of the
invention incorporating a protective shroud 60 at the for-
ward end of the connector assembly which is designated
generally as 10' in this figure. Otherwise, like reference
numerals have been applied to the structural components of
connector assembly 10' as have been applied to like compo-
nents described above in relation to connector assembly 10.

More particularly, in connector assembly 10,
housing 36 has a pair of openings 62 into which hook por-
tions 64 of protective shroud 60 are snap-fit. It can be
seen that the rear surfaces of the hook portions are cham-
fered or inclined so that the shroud can be inserted into
forward opening 36b of the housing., The housing is provid-
ed with an interior, forwardly facing shoulder means 66.
A coil spring 68 is located within the forward area or nose
of the housing and is sandwiched under loaded condition
between shoulder means 68 and the rear of protective shroud
60, as seen in Figure 4. It also can be seen that the
shroud projects forwardly of housing 36 beyond the forward
end of ferrule 26 and the projecting end of optical fiber
14. Therefore, during assembly, handling, shipping or
mounting the connector assembly to a printed circuit board,
the projecting end of the optical fiber is protected
against striking or abutting by an extraneous object, keep-
ing in mind that the projecting fiber end is polished and
very delicate.



the rear open end thereof w thout unnounting the ho 3££,AﬂﬁﬂﬂﬂfﬁéﬂﬂﬁﬂTted

circuit: board. 2. In a connector assenbly as set flofth 1 n crarm .
wherein said spring neans (32) surrounds the fer- ryl g hthﬁ% ?&%) epi nd
the flange (30) thereof. - 12 - 3._ . In a connecjof asse I as fe
forth in claim2, wherein said spring hans conpri sgs acot+—springl (82)

having a forward end engageable with the flange (30

When connector assembly 10' is mated to a comple-~
mentary connector component, protective shroud 60 simply
retracts in the direction of arrow "C", upon engagement
with a mating face of the complementary connector, com-
pressing coil spring 68, whereupon the projecting end of
optical fiber 14 can be exposed for end-to-end connection
with a fiber end of a complementary mating connector.

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 invention is not to be limited to the details given
herein.



of the f r Ie r (28) and a rear end effectively en- gagea
sprln n (38). 4. In a connector ass-ﬁj Aeﬁhﬁﬁufﬁﬁﬁ Blin
clalm [

pring retai ni ng means (38) condpises—a—tstrapgd|clip
havi ng a pair of Ieg portions (38a) insert- able intqg tlhe hous
bi ght portion (38b) exposed exteriorly.ofjthe housingd tjo 0acPb Bg?é ﬁ val
of the clip. 5. In a connector assenbly as set fortjh jin claim4,
i ncluding a washer el enent (34) sandw ched between thle rear end of thejcoi
spring (32) and the |l eg-portions (38a) of the U shapedclip—38)
CLAIMS

~ —+

1. In a connector assembly (10) for mating the
end of an optical fiber with a fiber (14) of a second opti-
cal connector element (18), including a cylindrical ferrule
(26) adapted to be secured around the optical fiber, a
ferrule holder (28) adapted to be secured about the cylin-
drical ferrule, the ferrule holder having a flange (30)
located a distance from a rear end of the ﬁolder, a housing
(36) adapted for receiving the ferrule holder and having
forward shoulder means (54) against which the flange of the
ferrule holder can abut and a rear open end (50) into which
the ferrule holder can be assembled into the housing, and
a spring means (32) within the housing for engaging the
flange of the ferrule holder and biasing the ferrule holder .
forwardly against the shoulder means of the housing, where-
in the improvement comprises said housing (36) having
mounting means (42) for mounting the housing on a substruc-
ture such as a printed circuit board (12), and spring re-
taining means (38) insertable and removable through an
opening (40) in the housing (36) from the exterior thereof
against a rear portion of the spring means to retain the
spring means within the housing in loaded condition biasing
the ferrule holder forwardly in the housing, whereby the
spring retaining means can be readily removed to allow the
ferrule holder to be disassembled from the housing through
the rear open end thereof without unmounting the housing
from the printed circuit board.

2. In a connector assembly as set forth in
claim 1, wherein said spring means (32) surrounds the fer-
rule holder (28) behind the flange (30) thereof.



In a connector assenbl as set forth in claimb5, ngELACEMENTAéHET
eI ement l(llﬂ“““ﬂ“ﬂﬁﬂ@(ﬂﬂ]sur round a rear portion of thefferrule holde
(28) assenbly as set forth in claim2, OHMeDET MO%¥ai
spring retaining nmeans (38) conprises a U-shaped clip haviing a pair of eb
portions (38a) insert- able into the-hda@strng and a bi ght portion (38Db)
exposed exteriorly of the housing to facilitate renoval taf_the clip 8

In a connector assenbly as set forth in claim1, wherein said spring

retaining means (38) includes at | east one portion_(38a) extendi n% [ nto t he
housi ng and 3. In a connector assembly as set fort

==

claim 2, wherein said spring means comprises a coil spring
(32) having a forward end engageable with the flange (30)
of the ferrule holder (28) and a rear end effectively en-
gageable by said spring retaining means -(38).

4, In a connector assembly as set forth in
claim 3, wherein said spring retaining means (38} comprises
a U-shaped clip having a pair of leg portions (38a) insert-
able into the housing and a bight portion (38b) exposed
exteriorly of the housing to facilitate removal of the
clip.

5. In a connector assembly as set forth in
claim 4, including a washer element (34) sandwiched between
the rear end of the coil spring (32) and the leg-portions
(38a) of the U-shaped clip (38).

6. In a connector assembly as set forth in
claim 5, wherein said washer element (34) is sized to sur-
round a rear portion of the ferrule holder (28).

7. In a connector assembly as set forth in
claim 2, wherein said spring retaining means (38) comprises
a2 U-shaped clip having a pair of leg portions (38a) insert-
able intoc the housing and a bight portion (38b) exposed
exteriorly of the housing to facilitate removal of the
clip.

8. In a connector assembly as set forth in
claim 1, wherein said spring retaining means (38) includes
at least one portion (38a) extending into the housing and
another portion (38b) exposed exteriorly of the housing to
facilitate removal of the retaining means.
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9. A fiber optic connector assembly (10) for
mating the end of an optical fiber (14) with a fiber of a
second optical connector element (18), comprising:

a ferrule (26) adapted to be secured around the
optical fiber such that the end of the optical fiber pro-
jects from a forward end of the ferrule; |

a ferrule holder (28) adapted to be secured about
the ferrule such that a forward end of the ferrule pro-
trudes beyond the ferrule holder, the ferrule holder having
a flange (30) located a distance from a rear end of the
holder; _

a housing (36) adapted for receiving the ferrule
holder and having forward shoulder means (54) against which
the flange of the ferrule holder can abut, a rear open end
(50) into which the ferrule holder can be assembled, and
mounting means (42) for mounting the housing on a substrate
(22);

spring means (32) within the housing for biasing
the ferrule holder forwardly within the housing; and

spring retaining means (38) insertable and remov-
able through an opening (40) in the housing from the exte-
rior thereof against a rear portion of the spring means to
retain the spring means within the housing in loaded condi-
tion biasing the ferrule holder forwardly in the housing,

whereby the spring retaining means can be readily
removed to allow the ferrule holder to be disassembled from
the housing through the rear open end thereof without un-
mounting the housing from the substrate. —

S
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and nmounti ng neans (42) for nmounting the housing on a substrat

(12); spring nmeans (32) ygthipnbhe; BOHSLHE:E 0 oSS assembly of claim

9 wherein said spring means comprises a coil spring (32)
surrounding the ferrule holder (28) and having a forward
end engageable with the flange (30) of the ferrule holder
and a rear end effectively engageable by the spring retain-
ing means (38).

11. The fiber optic connector assembly of claim
10, including a washer element (34) sandwiched between the
rear end of the coil spring and the spring retaining means.

12. The fiber optic connector system of claim 9
wherein said spring retaining means (38) include at least
one portion (38a) extending into the housing and another
portion (38b) exposed exteriorly of the housing to facili-
tate removal of the retaining means.
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he ferrule | der forwardly within the housing; andjS
(38) i nsert m Lu J“ﬁl e through an opening (

the exte- ri t a rear portion of the{s
t he spring means mnthln the housing in | oaded condi -

can be readily renoved to allow the ferrule hol der t#
t he housi ng through the rear open end thereof wthout un- nDuntlng t he
housing fromthe substrate.

0] in “the housf g'

13. In a connector assembly (10') for mating the .

end of an optical fiber (14) with a fiber of a second opti-
cal connector element (18), including a ferrule (26) adapt-
ed to be secured around the optical fiber such that an end
of the fiber projects beyond a forward end of the ferrule,
a ferrule holder (28) adapted to be secured about the fer-
rule such that the ferrule protrudes beyond a forward end
of the ferrule holder, and a housing (36) adapted for re-
ceiving the ferrule holder and having a forward mating face
(36c) beyond which at least the projecting end of the opti-
cal fiber is exposed, wherein the improvement comprises a
protective shroud (60) movably mounted on the forward end
of the housing (36) and protruding therefrom a distance at
least sufficient to surround and protect the exposed end of
the optical fiber (14), and spring means (68) operatively
associated between the housing and the protective shroud
for spring loading the protective shroud, whereby the pro-
tective shroud can automatically retract relative to the
housing to expose the projecting end of the optical fiber
upon mating of the connector assembly with the second opti-
cal connectoxr element.
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]
claim@ wherein said spring neans conprises a coil sprfRg SuEraidi ng
the ferrule hol der (28) and having a forward end eng bable with th fil ange
(30) of the ferrule holder and a rear end effectivel} engay QG 99y it He
spring retain- ing means (38). 11. The f}%er optic cpnhect or assenbljy |of

claim 10, including a washer elenment (34) sandw ched| between end
of the coil spring and the spring retaining nmeans. 1

connector system of. cl
y ABSTRA g aim9

Board Mounted Fiber Optic Connector (As Amended)

An optical fiber connector assembly (10) is dis-
closed for mating the end of an optical fiber (14) with a
fiber of a second optical connector element (18). A cylin-
drical ferrule (26) is adapted to be secured around the
optical fiber. A ferrule holder (28) is adapted to be
secured about the ferrule. A housing (36) is adapted for
receiving the ferrule holder, the housing having a rear
open end (50) into which the ferrule holder can be assem-
bled. A spring (32) within the housing biases the ferrule
holder forwardly. The housing is adapted for relative
permanent mounting to a substructure such as a printed
circuit board (12). A retainer clip (38) is insertable
through an opening (40) in the housing from the exterior
thereof against a rear portion of the spring to retain the
spring within the housing in loaded condition biasing the
ferrule holder forwardly in the housing. The retainer clip
can be readily removed to allow the ferrule holder to be
disassembled from the housing through the rear open end
thereof without unmounting the housing from the substruc-
ture. A spring (68) loaded, retractable shroud (60) is
provided at the front end of the housing for surrounding
and protecting the projecting end of the optical fiber, the
shroud being retractable automatically relative to the
housing upon mating of the connector assembly with the
second optical connector element.

Fig. 1



wher ei n~sai d spring retaining neans (38) includée at |east one portion (38a)
extendi.ng into the housing and anot her portion (38b) exposed exteriorly of
the housing to facili- tate renoval of the retaining neafg -
connector assenbly (10') for mating the end of an optical®
fi ber of a second opti- cal connector elenent (18), incl
(26) adapt- ed to be secured around the optical fiber such tba{oen}
the fiber projects beyond a forward end ((?f_z})he ferrule, 4
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operatively associ ated between the housing and the protective shroud for
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tective shroud can autorratically'retract relative to the_housing to expose
t he, projecting end of the optical fiber upon mating of mlmmﬁfrs
assenbly with the second opti- cal connector el enent. : HEET :
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