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. FIBER OPTIC CONNECTOR WITH 

REMOVABLE ALIGNMENT SLEEVE 

BACKGROUND OF THE INVENTION 

An optical fiber connector may include a connector body with numerous 

5 passages and an alignment assembly lying in a front portion of each passage. 

Each alignment assembly Includes an alignment sleeve and may include an 

outer sleeve that surrounds the alignment sleeve. The alignment sleeve is 

commonly formed of ceramic, which is difficult to precisely machine, so it is 

commonly formed without any flanges, but with a slot that allows it to expand 

1 O slightly. An optical fiber is fixed in a ferrule that slides forwardly into the 

alignment sleeve, with a mating ferrule and its optical fiber sliding rearwardly into 

the alignment sleeve until the tips of the ferrules and optical fibers abut. 

Each body passage front portion may include a rearwardly-facing 

shoulder that prevents the alignment assembly from moving forward out of the 

1 5 passage. As a result, replacement of a damaged alignment assembly requires 

that it be pulled out of the rear end of the body. Such pullout from the rear end 

can be difficult because of the large ·number of optical cables extending from 

the rear of the body. The ceramic alignment sleeve is easily damaged, so it is 

highly desirable if an alignment assembly could be rapidly replaced with 

20 minimum manipulation. A fiber optic connector that enabled rapid replacement 

of an,, alignment sleeve from the front end of the connector body, would be of 
. i. 

value. ·~. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of the present invention, an optical 
' 

~5 fiber connector is provided, which enables rapid replacement of an alignment 

assembly that includes an alignment sleeve, from the front mating end of the 

connector. The connector includes a body With at least one passage, and an 
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alignment assembly lying in a front portion of the passage. The alignment 

assembly includes an alignment sleeve that receives two optical fibers that are 

to be coupled. A retainer lying in the front passage portion, abuts a forwardly­

facing shoulder on the alignment assembly to retain the alignment assembly, but 

5 with the retainer being deflectable to expand it and enable pullout of the 

alignment assembly from the front end of the body passage. The body may 

include a plurality of rows and columns of passages, with an alignment assembly 

and retainer in each passage. 

Each alignment assembly includes an outer sleeve, or mount sleeve, that 

1 O surrounds the alignment sleeve. The mount sleeve has an internal flange at its 

front end to prevent forward movement of the alignment sleeve out of the mount 

sleeve. The mount sleeve also has an outside flange that forms a forwa'rdly­

facing shoulder, to be engaged by the retainer, to hold the alignment sleeve In 

the passage until the retainer is deflected to release the alignment assembly. 

15 The mount sleeve "floats" within the front passage portion, in that it can tilt by at 

least 10 to align itself with ferrules that are .inserted into the alignment sleeve 

and that contain the optical fibers that are to be coupled. The retainer can 

include a she_et metal cylinder with slots that form tines, and with the cylinder 

having a cylindrical rear portion that surrounds the outside flange of the mount 

~O sleeve to closely locate the flange within the passage front portion. 

The novel features of the invention are set forth with particularity in the 

appended claims. The invention will be best ·understood from the following 

description when read in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a front isometric view of a connector with multiple passages, 

constructed in accordance with one embodiment of the invention. 

Fig. 2 is a sectional view of a portion of the connector of Fig. 1, with a 

cable holding assembly ·that includes a ferrule lying in the alignment assembly, 

shown in only one of the passages, and with a portion of a mating ferrule also 
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shown. 

Fig. 3 is an enlarged view of a portion of the connector of Fig. 2. Fig. 4 is 

a view similar to that of Fig. 3, but showing a removal tool inserted into the 

passage to remove the alignment assembly. 

5 Fig. 5 is a sectional view taken on line 5-5 of Fig. 3. 

Fig. 6 is a sectional view of a portion of a connector with an alignment 

assembly of another embodiment of the invention. 

Fig. 7 is a sectional view of a portion of a connector constructed in 

accordance with another embodiment of the invention. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 illustrates an optical fiber connector 1 O which includes a connector 

body 12 having two parts 14, 16, with each part having numerous passages 20 

arranged in twelve rows and twelve columns, for a total of 288 passages in the 

~ntire connector. The connector 10 can mate to a_nother connector by a pair of 

15 alignment posts 22, 24 sliding along holes in the mating connector while optical 

fiber ferrules that project from the mating connector slide into the passages 20. 

The body has front and rear ends 26, 2a, with the front mating end or face 26 

lying closest to the mating connector and with numerous optical cables 30 

projecting out of the rear end or face of the body. 

20 Fig. 2 is a sectional view that shows two passages 20 of the connector. 

Each passage includes a front passage portion 40 leading to the front face 26 

of the body and a rear passage portion 42 leading to the rear face 28 of the 

body. An alignment assembly 44 lies in the front portion of each passage. Each 

alignment assembly includes an alignment sleeve 50 that is designed to closely 

25 receive an optical fiber ferrule 52 that holds an optical fiber 54. 

Usually, the tip 56 of the fiber lies at the tip of the ferrule. A mating optical fiber 

60 lies in a mating ferrule 62 that is inserted rearwardly R if'.ltO the alignment 

sleeve 50 until the tips of the ferrules and of the fibers abut one another. At least 

one of the ferrules 52 is biased forwardly by a spring 70 of a cable holding 



-4-

assembly 72. The cable holding assembly lies in the rear passage portion 42 

and is held therein by a clip 7 4 that can be deflected tq release the cable holding 

assembly so as to pull it rearwardly out of the passage. 

As also shown in Fig._ 3, each alignment assembly 44 includes an outer 

5 sleeve, or mount sleeve 80 that surrounds the alignment sleeve 50 to position 

the alignment sleeve within the front passage portion and to prevent the 

alignment sleeve from moving forwardly F out of the passage. The front 

passage portion has a rear end forming a forwardly-facing shoulder 81 that can 

abut the alignment assembly. The mount sleeve 80 has a front end 82 with an 

1 O internal flange 84 forming a rearwardly facing shoulder 86. The shoulder 88 can 

abut the front end 88 of the alignment sieeve 50 to prevent the alignment sleeve 

from moving forwardly out of the passage. The rear end 87 of the alignment 

sleeve has an outside diameter slightly smaller than the diameter of a 

connecting passage portion 89, to keep the alignment sleeve in the mount 

15 sleeve. The mount sleeve 80 also. includes an outer flange 90 that projects 

radially outwardly with respect to the passage· axis 92, and that. forms a 

forwardly-facing shoulder 94 (a shoulder that faces at least partially forward). A 

retainer 100 lying in the front passage portion, has tines 106 that abut the 

shoulder 94 to prevent the mount sleeve from moving forwardly. 

20 The retainer 100, shown in Fig. 3, is in the form of a sheet metal cylinder 

with a gap 102 (Fig. 5) in the cylinder that allows it to expand against the walls 

104 (Fig. 3) of the passage front portion. The sheet metal cylinder has slits in it 

that form tines 106 that extend ·at forward and radially inward (toward ax is 92) 

inclines. The tines have free rear ends 108 that abut the shoulder. 94 on the 

25 mount sleeve outer flange 90. The retainer 100 is prevented from forward 

movement by heat stake barbs 110 that bite into the walls of the front passage 

portion, when the front passage portion is heated so as to soften it to allow the 

barbs to bite in. Of course, the front passage portion could be formed with a 

rearwardly-facing shoulder to abut the front end of the retainer, but this would 

30 increase the cost of making the body; 
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The retainer, which is formed from a piece of sheet metal that has been 

rolled into a cylinder, has a rear end 120 (Fig. 3) that lies immediately outside 

the outer flange 90 in the mount sleeve. The retainer tube rear end 120 centers 

the outer flange 90 within the passage front portion 40. 

5 Fig. 4 shows the manner in which an alignment assembly 44 can be 

easily removed from the front passage portion 40 in the body. A special removal 

tool 130 is provided, with a cylindrical removal cylinder 132 that has an inner 

diameter greater than the outside diameter of the mount sleeve 80 forward of its 

outer flange 90. The removal cylinder has an outside diameter less than the 

10 inside diameter of the retainer 100 at the retainer front end 122 and at the tines 

106 when the tines 106 are deflected radially outwardly against the walls of the 

front passage portion. The removal tool also has a gripper that enters less than 

half the length of the alignment sleeve 50 to grasp it. As a result, when the fully 

inserted retention tool 130 · is pulled fof'Wardly, the gripper 134 pulls the 

15 alignment sleeve_50 forwardly. The front. end 88 of the alignment sleeve pushes 

the mount sleeve 80 forwardly. The mount sleeve is not prevented from moving 

forwardly because the front ends of the expanded tines at 106A do not engage 
. . 

the forwardly-facing shoulder 94 on the outer flange 90. 

Thus, if one of the alignment sleeves should break, the alignment 

20 assembly can be removed by merely inserting the removal tool 130 to the 

position shown in Fig. 5, and then pulling it out of the body. The alignment tool 

does not have to be turned to unthread anything. The retainer remains behind 

for holding a replacement alignment assembly. Each alignment assembly can 

be installed by merely pushing it rearwardly into the passage until the retainer 

!5 tines snap in front of the outer flange shoulder 94, which can ·be detected by 

tactile feedback. Rapid installation of perhaps 288 alignment assemblies is 

desirable. 

Fig. 3 shows that a space 140 is left between the outer surface 142 of the 

mount sleeve up to th_e outer flange 90, and the inside of the retainer 100. 

30 This space 140 is necessary to provide room for the removal cylinder of the 
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removal tool. However, this space 140 results in only a small additional diameter 

required for each front passage portion. It is noted that it is desirable to make 

each passage portion of a small diameter, so a large number, such as the 288 

passages shown in Fig. 3, can fit into a connector of moderate size. 

5 It is noted that the alignment assembly 44 can "float" within the front 

passage portion, in that the front end of the alignment assembly can tilt by at 

least 1° and preferably a plurality of degrees with respect to the axis 92 of the 

passage. This is desirable in allowing the alignment assembly to tilt when 

receiving the op~ical fiber ferrule 52 as is shown in Fig. 2. Radial movement of 

1 O the rear end of the alignment assembly is limited by the rear end 120 of the 

retainer. When the ferrule 52 is inserted forwardly into the alignment assembly, 

it aligns the assembly with the axis 92. 

Fig. 5 shows that the alignment sleeve 50 has a gap 144 in it which allows 

it to expand slightly within the mount sleeve 80. Such slight expansion assures 

15 that each ferrule entering the alignment sleeve will lie in a slight interference fit 

with the alignment sleeve to very precisely align the two ferrules.· The outside of 

the alignment sleeve is made slightly smaller than the inside diameter of the 

mount sleeve 80 to provide for such slight expansion of the alignment sleeve. 

Fig. 6 illustrates an alignment sleeve 216 of another embodiment of the 

20 invention, wherein the mount sleeve 202 of an alignment assembly 200 has a 

rear portion 204 with slots 206 that allow the rear portion to expand, as to the 

. position shown at 204E. Also, the mount sleeve rear portion 204 has a rear end 

forming an internal flange 210 that abuts the rear end 214 of the alignment 

sleeve 216. The alignment sleeve 216 can be pushed forwardly into the mount 

; 5 sleeve by expansion of the rear portion of the mount sleeve, until the flange 21 O 

snaps behind the alignment sleeve to trap it in place. The advantage of this 

arrangement is that only a single unit that includes the alignment assembly 200 

has to be handled, without possibility that the alignment sleeve will accidently fall 

out of the mount sleeve during handling, and before the alignment sleeve is 

10 installed in the body. The retainer 220 is similar to that of Fig. 3, except that its 
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position is more forward to abut the forward end shoulder 221 of the more 

forward outer flange 222 of the modified mount sleeve 202. 

Fig. 7 shows one of many types of retainers 230 that can be used. The 

particular retainer 230 is a portion of a plate 232 that has conical parts 234 lying 

5 in each of the passage front portions 40, with each conical part 234 having slots 

dividing it into tines that can be expanded. This type of retainer is known in the 

art of electrical connectors. 

It may be noted in the drawings, such as Fig. 3, that the front end 82 of 

the alignment sleeve lies no further forward than the front face 26 of the body. 

1 O This protects the alignment sleeves from damage. Although it is possible for the 

front ends of the alignment assemblies to project forward of the body front face, 

this generally requires that the alignment assemblies be prevented from tilting 

about axes that are perpendicular to the passage axis 92. Such tilt prevention 

might hamper the insertion of a removal tool. 

15 In a connector of the construction illustrated in Figs. 1-5 that applicant has 
. . 

designed, the alignment sleeve 50 (Fig. 5) has an inside diameter of 1.25 mm, 

an outside diameter of 1.62 mm, and a length of 1 O mm. The mount sleeve 80 

had .an inside diameter of 1.8 mm and an outside diameter of 2.2 mm except at 

its outer flange 90. The wall thickness of the mount sleeve flange (0.2 mm) is 

20 about the same as that of the alignment sleeve, to minimize the require diameter 

of the passage. 

Thus, the invention proviqes an optical fiber connector that includes a 

body with at least one passage and preferably multiple passages, and with an 

alignment assembly lying in the front portion of each passage. Each.alignment 

JS assembly includes an alignment sleeve lying within a mount sleeve, where the 

mount sleeve has a front end with an internal flange that abuts the alignment 

sleeve and has a more rearward outer flange with a forwardly-facing shoulder. 

A retainer that is coupled to the body to prevent forward movement of the 

alignment assembly, abuts the shoulder on the outer flange of the mount sleeve, 

~a .to prevent forward movement of the mount sleeve. The retainer can be detached 
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from the mount sleeve by using· a retainer-that can be expanded, so the mount 

sleeve with alignment sleeve therein can be removed from the passage while 

the retainer remains behind. 

Although particular embodiments of the invention have been described 

5 and illustrated herein, it is recognized that modifications. and variations may 

readily occur to those skilled in the art, and consequently, it is intended that the 

claims be interpreted to cover such modifications and equivalents. 
. . . 
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WHAT IS CLAIMED IS 

1. An optical fiber connector (10) comprising: 

a connector body that has a front mating end {26) and a rear end (28), said 

body having a plurality of passages (20) extending between said ends with each 

5 passage ha~ing front and rear passage portions (40, 42); 

a plurality of alignment assemblies (44, 200) each lying in one of said front 

passage portions, with each alignment assembly including an alignment sleeve {50, 

· 216) with an inside for receiving a pair of optical fiber ferrules to align them, and 

with said alignment assembly having an outside with a forwardly-facing shoulder 

10 (94, 221 ); 

a plurality of retainers (100, 220) that each engages said body and the 

shoulder of one of said alignment assemblies to prevent forward movement of the 

corresponding alignment assembly, but with each retainer being expandable to 

enable forward movement of the corresponding alignment ~ssembly out of the 

15 corresponding passage. 

5 

2. The connector described in claim 1 wherein: 

each of said passages has a passage axis (92) and has a forwardly-facing shoulder 

(81) at a rear end of the front passage portion thereof, and each alignment 

assembly has a rear end that abuts the shoulder of the corresponding passage; 

each alignment assembly lies free floating and completely within the 

corresponding front passage portion so the alignment assembly can tilt by at least 

one degree about an imaginary axis extending perpendicular to the passage axis 

but is protected from accidental damage. 

3. The connector described in claim 1 wherein: 

each of said passage front portions has an axis (92); 

each of said retainers includes a plurality of tines (106) with front and rear 

tine ends, with said tine rear ends abutting said shoulder and with said tines each 

extending at a· rearward and radially inward incline from the tine front end to the tine 
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rear end, with the tines being radially outwardly deflectable to allow the alignment 

assembly to be pulled forwardly out of the corresponding passage. 

4. The connector described in claim 1 wherein: 

said alignment assembly has an outer flange (90, 222) forming said 

forwardly-facing shoulder; 

each of said retainers comprises a tube with front and rear ends (122, 120) 
. . 

and with a plurality of"slots forming tines with free· rear ends abutting the shoulder 

5 of the ·corresponding alignment assembly, with each tube rear end closely 

surrounding the outer flange {90) of the ·corresponding alignment assembly. 

5. The connector described in claim 1 wherein: 

each of said alignment assemblies includes an alignment sleeve (50, 216) 

• and a mount sleeve (80, 202) that surrounds the alignment sleeve, with the mount 

sleeve having an outside flange {90, 222) forming said forwardly-facing shoulder, 
5 . and with said mount sleeve having a front end forming an internal flange_ (84) that 

5 

abuts a front end of said alignment sleeve. 

6. The connector described in claim 1 wherein: 

each of said retainers (100, 230) is mounted in its passage front portion to 

prevent its removal when it is expanded and the corresponding alignment assembly 
is pulled forwardly out of the passage front portion .. 

7. An optical fiber connector comprising: 

a connector body (12) that has a front mating face (26) and a rear face (28), 

said body having at least one passageway (20) extending between said faces of 

said body with said passageway having front and rear passage portions (40, 42); 

an alignment assembly (44, 200) lying substantially completely within said 

front passage portion, said assembly including an optical fiber alignment sleeve 
(50, 216) and an outer mount sleeve (80, 202) surrounding the alignment sleeve; 

said mount sleeve having a front end (82) with an internal flange (84) that 



···--·-·---·· _ .. --·--·--·-·-··-·---···-----.. ··--···--···· 

I lllllll llllll lllll lllll ll-1111 
* C L M S * 

-11-

abuts the alignment sleeve to prevent its forward movement out of the mount 

10 sleeve, and said mount sleeve having an o'uterflange (90, 222} with a front surface 

(94, 221) lying rearward of said internal flange; 

a retainer {100, 220) that is coupled to said body to prevent retainer forward 

movement, with said retainer abutting said front surface of said outer flange to 

prevent forward movement of said alignment assembly, but with said retainer being 

15 deflectable to release said flange to allow said alignment assembly to slide forward 

· out of said passage. 

8. The connector described in claim 7 wherein: 

said passage has an axis (92); 

said retainer includes a plurality of tines (106) extending rearward and 

radially inward and engaging said front surface of said outside flange, with said 

5 tines- being deflectable radially outwardly to pass said outer flange. 

9. The connector described in claim 7 wherein: 

said alignment assembly has a front end extending no more forward than 

said front face of said body. 

10. The connector described in claim 7 wherein: 

said mount sleeve has a sleeve rear portion with a plurality of slots (206) · 

therein to allow said sleeve rear portion to expand to slide said alignment sleeve . 

through said sleeve rear portion fully into said mount sleeve, and with said sleeve 

rear portion having an internal flange (210) to abut a rear end of said alignment 

sleeve. 


