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SPECIFICATION 

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, liqhtguide fibers are 

used in optical transmission systems wherein the fibers are 
connected end-to-end to transfer light therebetween. The a( 
fibers. usually are terminated in connectors which center 

1 o the f ibei:s 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 

15 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 like, 
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-
2 5 ti on 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 di ff icul t and/ or 

expensive to manufacture, difficult to assemble and they do 
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not lend themselves to ready disassembly. For instance, it 
may be 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 
matinq connector apparatus. Heretofore, in order to re­
place any interior components of the fiber optic connector, 

l.Q 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 providinq a fiber optic connector assembly which 
can be permanently mounted on a substructure, such as a 

AQ. 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. 

1Q 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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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 

5 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 

J..Q. 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 

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 loaded condition biasing the ferrule holder 

1Q 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. 

,ll 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 enqageable 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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wiched between the rear end of the coil spring and the leq­
portions of the u-shaped clip. 

In some structures, the ferrule of the connector 
and its projecting fiber extend beyond a forward end of the 

2 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 housinq • 

.l.Q. 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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Brief Description of the Drawings 
The features of this invention which are believed 

to be novel 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 like reference numerals 
identify like elements in the f iqures 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-

~ 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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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-

.2. 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 • 

.lQ 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 f i­
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 l is but one application 

2 O 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 2 6 of ceramic or other rigid material. The ferrule 
is adapted to be secured around the optical fiber of the 

3 O 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 
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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 

.lQ 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 

ll 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 

.2.Q. those components from the housing. Suffice it to say, 
spring retaining means 3 8 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 

.£2. 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 housinq. Front peg 42 is inserted 
into a hole 46 (Fiq. 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 



- 8 -

12 to accommodate the thickness of adaptor 20 into which 

the connector assembly is inserted. It can be seen that 

front peg 42 and hole 46 in the printed circuit board are 

rectangularly or irregularly 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 

.!Q 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 housinq 36 within cavity 52. The 

shoulder means faces rearwardly, and flange JO of ferrule 

15 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 

AQ 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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spring retaininq means 38 and pulls upwardly on the retain­
ing means in the direction of arrow "B" (Fig. 3). Washer 
element 34, coil spring 36 and ferrule holder 28 (along 
with ferrule 26) then are easily disassembled from housing 
38 through the open rear end so 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-

J.Q 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 1 as have been applied to like compo­
nents described above in relation to connector assembly 10. 

ll 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 

1.Q 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 

ll 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, 

1Q 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. 
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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-

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 
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 qiven 
herein. 



- 11 -

f flllllf lflllf llllf lllll ll JHI 
CLAIMS * c l " s * 

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 

5 ( 2 6) 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 

lQ 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 enqaginq the 
flange of the ferrule holder and biasing the ferrule holder 

ll 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 

.2Q 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 

za ferrule holder to be disassembled from the housing through 
the rear open end thereof without unmountinq 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-

30 rule holder (28) behind the flange (30) thereof. 
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3. In a connector assembly as set forth in 
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-

5 gageable by said spring retaininq 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 leq 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 

~ {J8a) of the u-shaped clip {38). 

6. In a connector assembly as set forth in 
claim s, 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 havinq 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 (JSb) 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 

.J.Q 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 
(SO) 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 

1.Q 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
mountinq the housing from the substrate. 



91-044 EP 

- 14 -

I lllllll llllll lll!l lllll If tlll 
* C L M S * 

10. The fiber optic connector assembly of claim 
9 wherein said spring means comprises a coil spring (32) 
surrounding the ferrule holder (28) and having a forward 
end enqageable with the flange (30) of the ferrule holder 

2 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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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 

2 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
ceivinq the ferrule holder and having a forward matinq face 

.lQ (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 

.2..Q. upon mating of the connector assembly with the second opti­
cal connector element. 


