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FLEXIBLE, MULTI-FIBER FIBER OPTICJUMPER 
0001. The present invention relates to a flexible fiber 
optic jumper, and more particularly, a fiber optic jumper 
having a plurality of optical fibers that provides a flexible 
fiber routing management Solution for optical networking 
applications, and a method for assembling the same. 
0002 There are several prior art systems including, for 
example, many different jumperS or patch cords available 
from a variety of manufacturers. However, the jumpers, 
which have connectors attached to both ends of the optical 
fibers, generally contain either Single fibers or fiber optic 
ribbons that have a preferential bend axis and large bend 
diameter in the non-preferred axis. Due to the potentially 
large number of Single fibers and the preferential bend radius 
of ribbons, the higher fiber count jumpers are difficult to use 
in those locations where Space is limited. In fact, it may not 
be possible to use the multifiber jumperS due to Space 
constraints. And, if the jumperS are forced into a particular 
location, the jumper may be bent beyond the optical fibers 
limits, thereby damaging the optical fibers and degrading the 
Signals. Therefore, multiple Single fiber jumperS may have to 
be used, which increases costs and complexity of the routing 
scheme of the optical fibers. 
0003) Additionally, when the jumpers are to be used with 
active devices, the active devices generally require a high 
density of optical fibers at the connection points. Thus, the 
jumpers must have one multifiber ferrule attached to a fiber 
optic ribbon. The optical fibers are typically connected at the 
edge of the cards or boards, requiring that the optical fibers 
approach the cards or boards in either a parallel or perpen 
dicular fashion. Depending on the orientation of the cards or 
boards, the optical fibers may have to endure twists and 
possibly sharp turns to appropriately connect with the 
devices. In small areas, this may be difficult due to the 
stiffness of the optical fiber ribbons and the inability to bend 
on a non-preferred bend axis. 
0004. Accordingly, the present invention is directed to a 
flexible multifiber fiber optic jumper that substantially obvi 
ates one or more of the problems and disadvantages in the 
prior art. Additional features and advantages of the invention 
will be set forth in the description that follows, and in part 
will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advan 
tages of the invention will be realized and attained by the 
apparatus and process particularly pointed out in the written 
description and claims, as well as the appended drawings. 

SUMMARY OF THE INVENTION 

0005 To achieve these and other advantages and in 
accordance with the purpose of the invention as embodied 
and broadly described herein, the invention is directed to a 
flexible multifiber fiber optic jumper comprising a plurality 
of optical fibers, the plurality of optical fibers having a first 
end and a Second end, a multifiber ferrule mounted to the 
first end of the plurality of optical fibers, at least one ferrule 
mounted to the Second end of the plurality of optical fibers, 
and a protective covering over at least a portion of the 
plurality of optical fibers, the plurality of optical fibers being 
free to move relative to one another within the protective 
covering. 
0006. In another aspect, the invention provides for a 
flexible multifiber fiber optic jumper comprising, a length of 
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fiber optic ribbon, the fiber optic ribbon having a plurality of 
optical fibers, the fiber optic ribbon having a first end, a 
Second end, and an intermediate portion, the fiber optic 
ribbon also having a ribbon matrix, the intermediate portion 
of the fiber optic ribbon having the ribbon matrix stripped 
from the plurality of optical fibers, a multifiber ferrule 
mounted to the first end of the length of fiber optic ribbon, 
at least one ferrule mounted to the second end of the fiber 
optic ribbon, and a protective covering over at least a portion 
of the fiber optic ribbon, the portion of the fiber optic ribbon 
including the intermediate portion, and the plurality of 
optical fibers being free to move relative to one another 
within the protective covering. 
0007. In yet another aspect, the invention is directed to a 
flexible multifiber fiber optic jumper comprising, a plurality 
of optical fibers, the plurality of optical fibers having a first 
end and a Second end, a multifiber ferrule mounted to the 
first end of the plurality of optical fibers, at least two ferrules 
mounted to the Second end of the plurality of optical fibers, 
a first protective covering over the plurality of optical fibers 
that extends from the multifiber ferrule to a furcation point, 
the plurality of optical fibers being free to move relative to 
one another within the first protective covering, and at least 
two Second protective coverings, each Second protective 
covering covering at least one of the plurality of optical 
fibers, and each of the at least two Second protective 
coverings extending from the furcation point to the at least 
two ferrules. 

0008. The invention is also directed to a method for 
assembling a flexible multifiber fiber optic jumper compris 
ing the Steps of providing a plurality of bare optical fibers, 
the plurality of optical fiberS having a first end and a Second 
end, connectorizing the first end of the plurality of optical 
fibers with a multifiber ferrule, disposing a protective cov 
ering on at least a portion of the plurality of optical fibers, 
the protective covering having a configuration to allow the 
plurality of optical fibers to move relative to one another 
within the protective covering, and connectorizing the Sec 
ond end of the plurality of fibers. 
0009. In another aspect, the invention is directed to a 
method for assembling a flexible multifiber fiber optic 
jumper comprising the Step of providing a length of fiber 
optic ribbon, the fiber optic ribbon having a first end, a 
Second end, and an intermediate portion, Stripping ribbon 
matrix off the intermediate portion of the fiber optic ribbon 
to expose a plurality of optical fibers, disposing a protective 
covering on the fiber optic ribbon to cover at least a portion 
of the fiber optic ribbon, the at least a portion of the fiber 
optic ribbon including the plurality of optical fibers, the 
protective covering having a configuration to allow the 
plurality of optical fibers to move relative to one another 
within the protective covering, connectorizing the first end 
of the fiber optic ribbon with a multifiber ferrule, and 
connectorizing the Second end of the plurality of the optical 
fibers. 

0010. It is to be understood that the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
0011 The accompanying drawings are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of the Specification. The 



US 2004/O126069 A1 

drawings illustrate Several embodiments of the invention 
and together with the description Serve to explain the 
principles of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a perspective view of one embodiment of 
a flexible multifiber fiber optic jumper according to the 
present invention; 
0013 FIG. 2 is a perspective view of another embodi 
ment of a flexible multifiber fiber optic jumper according to 
the present invention; 
0014 FIG. 3 is a perspective view of the flexible mul 

tifiber fiber optic jumper of FIG. 1 in a partial state of 
construction; 
0.015 FIG. 4 is a perspective view of another embodi 
ment of a flexible multifiber fiber optic jumper according to 
the present invention; 
0016 FIG. 5. illustrates a V-groove array to be used with 
the present invention; 
0017 FIG. 6 illustrates another embodiment of a flexible 
multifiber fiber optic jumper according to the present inven 
tion; and 
0018 FIG. 7 is a perspective view of another embodi 
ment of a flexible multifiber fiber optic jumper according to 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0019 FIG. 1 illustrates one embodiment of a flexible 
multifiber fiber optic jumper 10 according to the present 
invention. The flexible multifiber fiber optic jumper 10 has 
connectors 12, 14 at the first end 16 and second end 18, 
respectively, of a plurality of optical fibers 20. A protective 
covering 22 covers the optical fibers 20. Connectors 12,14 
are illustrated as MTP connectors, but could be of any 
multifiber type, e.g., MPO/MTP, mini MPO, MTRJ, and 
MPX connectors. It is also possible that the connectors as 
used herein be a reduced piece connector, or even, in the 
appropriate location and under appropriate conditions, Sim 
ply just a ferrule. 
0020. As illustrated, the connectors 12, 14 have strain 
relief boots 24 that are common in the industry. That is, they 
typically have an oval or oblong configuration to accom 
modate fiber optic ribbons. While the optical fibers are seen 
between the protective covering 22 and strain relief boots 24 
in FIG. 1, the protective covering 22 may abut the strain 
relief boot 24 to cover the entirety of the optical fibers 20. 
Alternatively, the protective covering 22 may only cover a 
portion of the optical fibers 20 between the connectors 
12,14. As an alternative to the strain relief boot 24, the 
connectors 12,14 on flexible multifiber fiber optic jumper 
10', as shown in FIG. 2, may also have a transition boot 26, 
which has a more round configuration to allow the protective 
covering 22 to fit between the transition boot 26 and the 
optical fibers 20. This configuration allows for more pro 
tection of the optical fibers 20 than the previous embodiment 
Since the optical fibers are completely covered. Additionally, 
one must be careful if the protective covering 22 covers only 
a portion of the optical fibers 20 as the ends of the protective 
covering 22 provides a potential bending Surface. 
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0021. It should be noted that the plurality of optical fibers 
20, as used herein, refers to optical fibers that have a 
diameter of about 250 microns. As known in the industry, the 
optical fibers 20 have a coating to protect the optical fibers 
20. This coating is usually colored with one of twelve 
standard colors: Blue, Orange, Green Brown, Slate, White, 
Red, Black, Yellow, Violet, Rose, and Aqua. The colors are 
used in the above-order to identify specific fibers when the 
optical fibers are ribbonized. In this manner, it is easy to 
identify the optical fibers at the end of a long jumperor cable 
when the optical fiber ribbon may have been twisted. The 
protective covering 22 is a covering for the optical fibers 20 
that is in addition to the protective coating noted above. 
Typically, the protective covering 22 is similar to the 900 
micron sheath that is often used to upacket Single optical 
fibers and through which the optical fibers can easily pass. 
However, for this application, the tubing is preferably larger, 
i.e., has an inside diameter sized to accommodate the 
number of fibers to be covered and a wall thickness to 
provide the required level of protection to the fibers. The 
protective covering is preferably a tubular Structure made of 
a Teflon or polyester material. 
0022. The plurality of optical fibers 20 used in the 
flexible multifiber fiber optic jumper 10 may start in a ribbon 
form or as a plurality of loose optical fibers. However, 
regardless of the form in which the optical fibers 20 start, 
they both preferably have ribbonized ends 16, 18 with loose 
optical fibers in the center portion 28 of flexible, multifiber 
fiber optic jumper 10. AS can be seen in FIG. 3, the plurality 
of optical fibers 20 are separated from one another in center 
portion 28, allowing the optical fibers to move indepen 
dently of one another within the protective covering 22. If 
the optical fibers 20 begin as a ribbon, then the ribbon matrix 
material 27 is peeled away from the optical fibers 20 in the 
center portion 28 to allow the independent movement of the 
optical fibers 20. However, it is preferable to leave the 
ribbon matrix material 27 (not shown in all figures for 
clarity) at the ends 16, 18 of the optical fibers for easier 
insertion of the optical fibers into a multifiber ferrule. If one 
of the ends 16, 18 is to be connectorized with either single 
fiber ferrules or several multifiber ferrules, then the matrix 
material 27 can be removed as the user desires to assist in the 
insertion of the optical fibers into the ferrules. 
0023 To assemble the flexible multifiber fiber optic 
jumper 10 as illustrated in FIG. 1, a fiber optic ribbon has 
its first and Second ends 16, 18 prepared for mounting on a 
multifiber connector 12. The end preparation preferably 
includes Stripping the ribbon matrix and any fiber coating 
from the optical fibers. The ferrule is then attached to the 
optical fibers at the first end 16 as is known in the art. The 
matrix material is then Stripped from the central portion 28 
of the optical fibers before the protective covering 22 is 
disposed over the optical fibers 20. If the ferrule is attached 
at the Second end before the protective covering 22 is 
disposed over the optical fibers 20, then the protective 
covering 22 would have to be relatively large in diameter to 
fit over the ferrules. In an environment where space is a main 
consideration, the Smaller the protective covering 22, the 
better. The protective covering 22 should also be relatively 
flexible to allow the jumper 10 to be used in a variety of 
Situations and routing Schemes. It should also protect the 
optical fibers from damage when hit, pulled through hard 
ware and ducts, etc. While a cylindrical sheath is illustrated 
in the figures, the protective covering 22 could be of any 
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shape or even have a opening along its length to allow the 
protective covering 22 to be installed or removed at a later 
date. It is also within the scope of this invention to color the 
protective covering 22 with a variety of colors, markings, or 
other indicia to allow users to identify the jumpers. Once the 
protective covering 22 is on the jumper 10, the Second end 
18 is prepared and connectorized. 
0024. Another embodiment of a flexible, multifiber fiber 
optic jumper 10" is illustrated in FIG. 4 that uses a plurality 
of loose optical fibers 20". The optical fibers 20" are 
ribbonized at one end 16" for easy insertion into a multifiber 
connector 12" with a multifiber ferrule, which is depicted in 
this figure as a 24 fiber connector. Depending on the 
configuration and how many ferrules are to be mounted on 
the other end 18", the optical fibers 20" may or may not be 
ribbonized at the second end 18". However, if both ends are 
to be ribbonized, it is preferable to slide the protective 
covering 22" over the fibers before the second end is 
ribbonized, to allow for as Small a diameter protective 
covering 22" as possible. As shown in FIG. 4 and further 
demonstrated in U.S. Pat. No. 5,160,569, the contents of 
which are incorporated herein by reference, tape, or a UV 
curing adhesive 25" can be used to ribbonized the optical 
fibers at the ends 16", 18". In either case, the center portion 
28" of the flexible multifiber fiber optic jumper 10" will not 
be ribbonized so the optical fibers 20" are free to move 
relative to one another in the protective covering 22". If the 
second end 18" is to have a plurality of connectors or 
ferrules installed, then the optical fibers would not be 
ribbonized at all. As can be seen in FIG. 4, a plurality of 
connectors are illustrated on the ends of the optical fibers 
20" (a reduced number of optical fibers 20" are illustrated for 
clarity reasons). While MTRJ connectors, which have typi 
cally two or four fiber ferrules, are illustrated, any type or 
configuration of connectors may be used. To this end, an 
MTP connector 14" is also illustrated as a possible termi 
nation Solution. AS noted below, if a plurality of connectors 
or ferrules are to be installed at the second end 18", then a 
furcation body, heat Shrink, etc., may be used to help Secure 
the second end 18". 

0.025. It is also within the scope of this invention that at 
least one end of the flexible multifiber fiber optic jumper 
10,10,10" has a V-groove array 29 attached. Such a V-groove 
array 29 is illustrated in FIG. 5 and is attached as is known 
by one of ordinary skill in the art. Such a V-groove array is 
typically used in place of a ferrule to align multiple optical 
fibers with certain photonic devices Such as Switch fabrics, 
lens arrays, and optical chips. 

0026. Another embodiment of a flexible multifiber fiber 
optic jumper 40 is illustrated in FIG. 6. In this embodiment, 
the first end 42 is similar to that of the flexible multifiber 
fiber optic jumpers 10,10,10", but may include more or 
fewer optical fibers than the previous embodiments. For 
example, a 24 fiber connector 43 is illustrated at end 42. The 
flexible multifiber fiber optic jumper 40 also has a protective 
covering 44 covering at least a portion of the optical fibers 
46 extending from the first end 42. However, at a predeter 
mined distance D from the second end 48 is a furcation body 
50 to furcate optical fibers 46 at a furcation point 52. As can 
be seen, the optical fibers 46 that exit from the furcation 
body 50 on the second end 48 have a second protective 
covering 54 that has an end encapsulated within the furca 
tion body 50 and extends toward the second end 48. The 
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optical fiberS 46 are terminated with an appropriate connec 
tor or ferrule, Such as the MTRJ connector, as shown, or the 
LC, etc., depending on the number of ferrules needed, fibers 
to be terminated, and the application. In this embodiment, 
Several of the optical fibers could be protected by a single 
Second protective covering 54 and be terminated in a mul 
tifiber ferrule as discussed above. The furcation body 50 is 
preferably as injection molded plastic body with extruded 
tubing and is available from the assignee of the present 
invention as part number RIB-FAN-12. However, it is also 
possible to use other furcation methods, including, for 
example, a heat Shrink material, an epoxy plug, a Small 
Splice tray, etc., at the furcation point 52. The Second 
protective covering 54, as with some of the other embodi 
ments extend from the furcation body 50 to the connectors, 
but could extend along only a portion of the optical fibers 46. 
0027 FIG. 7 illustrates a flexible multifiber fiber optic 
jumper 60 with a 90° transition boot 62. The flexible 
multifiber fiber optic jumper 60 is similar to the other 
flexible multifiber fiber optic jumpers 10,10'10" except for 
the 90 transition boot 62. The multifiber fiber optic jumper 
60 is illustrated with a multifiber connector 64 on each end 
66.68 and a protective covering 70 that extends between the 
connectors 64. The optical fibers (not visible in this figure) 
are similarly loose and move independently relative to one 
another within the protective coverings 70. 
0028. The transition boot 62 replaces what would be the 
Spring push element in the MTP connector. The crimp ring 
(not visible) and the strain relief boot 72 are then pushed 
over the transition boot 62 to complete the connector. In the 
pictured embodiment, the transition boot 62 has two halves 
62a and 62b that are aligned and Secured to one another with 
pins and sockets 63. However, the transition boot 62 could 
be made in any configuration and of any number of pieces, 
and be Secured in any manner and Still come within the 
scope of the invention. Similarly, while the illustrated 
embodiment of the transition boot 62 bends through about 
90, it could bend through an angle that is greater or Smaller. 
0029. It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
flexible multifiber fiber optic jumper of the present invention 
without departing from the Spirit or Scope of the invention. 
Thus, it is intended that the present invention cover the 
modifications and variations of this invention provided they 
come within the Scope of the appended claims and their 
equivalents. 

We claim: 
1. A flexible multifiber fiber optic jumper comprising: 
a plurality of optical fibers, the plurality of optical fibers 

having a first end and a Second end; 

a multifiber ferrule mounted to the first end of the plurality 
of optical fibers; 

at least one ferrule mounted to the Second end of the 
plurality of optical fibers, and 

a protective covering over at least a portion of the 
plurality of optical fibers, the plurality of optical fibers 
being free to move relative to one another within the 
protective covering. 
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2. The flexible multifiber fiber optic jumper of claim 1, 
wherein the at least one ferrule mounted to the Second end 
of the plurality of fibers is a multifiber ferrule. 

3. The flexible multifiber fiber optic jumper of claim 1, 
wherein the at least one ferrule mounted to the Second end 
of the plurality of fibers is a plurality of multifiber ferrules. 

4. The flexible multifiber fiber optic jumper of claim 1, 
wherein the multifiber ferrule mounted to the first end of the 
plurality of fiberS is a V-groove array. 

5. The flexible multifiber fiber optic jumper of claim 1, 
wherein the at least one ferrule comprises a plurality of 
Single fiber ferrules, one of the plurality of Single fiber 
ferrules mounted to each of the plurality of optical fibers. 

6. The flexible multifiber fiber optic jumper of claim 2, 
wherein each of the multifiber ferrules have a plurality of 
microholes that correspond to the plurality of optical fibers. 

7. The flexible multifiber fiber optic jumper of claim 1, 
wherein a portion of the first end of the plurality of optical 
fibers is ribbonized. 

8. The flexible multifiber fiber optic jumper of claim 2, 
wherein a portion of the first and Second ends of the plurality 
of optical fibers are ribbonized. 

9. The flexible multifiber fiber optic jumper of claim 1, 
further comprising a transition boot engaging a portion of 
the multi fiber ferrule and a portion of the protective 
covering. 

10. The flexible multifiber fiber optic jumper of claim 9, 
wherein the transition boot bends through an angle of about 
90°. 

11. The flexible multifiber fiber optic jumper of claim 1, 
wherein the protective covering is round in croSS Section. 

12. A flexible multifiber fiber optic jumper comprising: 
a length of fiber optic ribbon, the fiber optic ribbon having 

a plurality of optical fibers, the fiber optic ribbon 
having a first end, a Second end, and an intermediate 
portion, the fiber optic ribbon also having a ribbon 
matrix; 

the intermediate portion of the fiber optic ribbon having 
the ribbon matrix stripped from the plurality of optical 
fibers; 

a multifiber ferrule mounted to the first end of the length 
of fiber optic ribbon; 

at least one ferrule mounted to the second end of the fiber 
optic ribbon; and 

a protective covering over at least a portion of the fiber 
optic ribbon, the portion of the fiber optic ribbon 
including the intermediate portion, and the plurality of 
optical fibers being free to move relative to one another 
within the protective covering. 

13. The flexible multifiber fiber optic jumper of claim 12, 
wherein the at least one ferrule mounted to the Second end 
of the fiber optic ribbon is a multifiber ferrule. 

14. The flexible multifiber fiber optic jumper of claim 12, 
wherein the ribbon matrix is stripped from the second end of 
the fiber optic ribbon and at least one ferrule comprises at 
least two ferrules mounted to the fibers at the second end. 

15. The flexible multifiber fiber optic jumper of claim 12, 
further comprising a transition boot attached to a portion of 
the multifiber ferrule and a portion of the protective cover 
ing. 
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16. A flexible multifiber fiber optic jumper comprising: 
a plurality of optical fibers, the plurality of optical fibers 

having a first end and a Second end; 
a multifiber ferrule mounted to the first end of the plurality 

of optical fibers; 
at least two ferrules mounted to the second end of the 

plurality of optical fibers, 
a first protective covering over the plurality of optical 

fibers that extends from the multifiber ferrule to a 
furcation point, the plurality of optical fibers being free 
to move relative to one another within the first protec 
tive covering, and 

at least two Second protective coverings, each Second 
protective covering covering at least one of the plural 
ity of optical fibers, and each of the at least two Second 
protective coverings extending from the furcation point 
to the at least two ferrules. 

17. The flexible multifiber fiber optic jumper of claim 16, 
wherein at least a portion of the first end of the plurality of 
optical fibers is ribbonized. 

18. The flexible multifiber fiber optic jumper of claim 16, 
further comprising a furcation body disposed at the furcation 
point. 

19. The flexible multifiber fiber optic jumper of claim 16, 
wherein the at least two Second protective coverings com 
prise a plurality of Second protective coverings, each of the 
plurality of Second protective coverings covering at least one 
of the plurality of optical fibers between the furcation point 
and the ferrule. 

20. A method for assembling a flexible multifiber fiber 
optic jumper comprising the Step of: 

providing a plurality of bare optical fibers, the plurality of 
optical fibers having a first end and a Second end; 

connectorizing the first end of the plurality of optical 
fibers with a multifiber ferrule; 

disposing a protective covering on at least a portion of the 
plurality of optical fibers, the protective covering hav 
ing a configuration to allow the plurality of optical 
fibers to move relative to one another within the 
protective covering, and 

connectorizing the Second end of the plurality of fibers. 
21. The method for assembling a flexible multifiber fiber 

optic jumper of claim 20, where in the Step of disposing the 
protective covering occurs before the Step of connectorizing 
the first end of the plurality of optical fibers. 

22. The method for assembling a flexible multifiber fiber 
optic jumper of claim 20, wherein the connectorizing the 
first end includes securing the multifiber ferrule onto the 
plurality of optical fibers and polishing the ferrule to have a 
polished ferrule on the end of the optical fibers. 

23. The method for assembling a flexible multifiber fiber 
optic jumper of claim 20, wherein each of the fiberS has a 
color coating and the Step of connectorizing the first end of 
the plurality of optical fibers further comprises the Substeps 
of: 

ribbonizing the fibers in a predetermined order based on 
the color coating, 

Stripping the color coating off the fibers, 
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inserting the fibers into the ferrule; 
Securing the optical fibers within the ferrule; and 
polishing the ferrule. 
24. The method for assembling a flexible multifiber fiber 

optic jumper of claim 20, further comprising the Step of 
attaching connector hardware to the ferrule. 

25. The method for assembling a flexible multifiber fiber 
optic jumper of claim 24, wherein the connector hardware 
includes a ferrule retainer. 

26. The method for assembling a flexible multifiber fiber 
optic jumper of claim 24, wherein the connector hardware 
includes a Spring and a Spring retainer. 

27. A method for assembling a flexible multifiber fiber 
optic jumper comprising the Step of: 

providing a length of fiber optic ribbon, the fiber optic 
ribbon having a first end, a Second end, and an inter 
mediate portion; 

Stripping ribbon matrix off the intermediate portion of the 
fiber optic ribbon to expose a plurality of optical fibers; 
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disposing a protective covering on the fiber optic ribbon 
to cover at least a portion of the fiber optic ribbon, the 
at least a portion of the fiber optic ribbon including the 
plurality of optical fibers, the protective covering hav 
ing a configuration to allow the plurality of optical 
fibers to move relative to one another within the 
protective covering, and 

connectorizing the first end of the fiber optic ribbon with 
a multifiber ferrule; and 

connectorizing the Second end of the plurality of the 
optical fibers. 

28. The method for assembling a flexible multifiber fiber 
optic jumper of claim 27, further comprising the Step of 
stripping ribbon matrix off the second end before the step of 
disposing the protective covering on the fiber optic ribbon. 

29. The method for assembling a flexible multifiber fiber 
optic jumper of claim 27, wherein the fiber optic ribbon has 
a predetermined width and the protective covering has a 
diameter that is smaller than the predetermined width. 

k k k k k 


