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STACKABLE SPLICE CHIP DEVICE

Technical Field

This disclosure relates generally to devices used in the

telecommunications industry. More particularly, this disclosure relates to a splice

chip arrangement for use in holding fiber optic splice elements,

Background

A wide variety of telecommunication applications utilize fiber optic

cables, and in turn involve fiber optic cable splicing and fiber optic cable storage. In

these applications, a splice tray is often used to store spliced fiber optic cables. The

splice trays commonly include a splice chip for holding or retaining the splice

elements of the cables.

In general, improvement has been sought with respect to

conventional splice tray arrangements, generally to better accommodate ease of use,

and to increase the density of splice elements that can be stored and managed by the

splice tray arrangement.

Summary

The present disclosure relates to a splice chip having a mounting

arrangement for securing the splice chip to a splice tray. The mounting arrangement

also permits the splice chip to be secured to a second splice chip in a stacked

relationship. The stacked configuration of the splice chips increases the splice

element density within the splice tray, without reducing storage capacity.

A variety of examples of desirable product features or methods are set

forth in part in the description that follows, and in part will be apparent from the

description, or may be learned by practicing various aspects of the disclosure. The

aspects of the disclosure may relate to individual features as well as combinations of

features. It is to be understood that both the foregoing general description and the

following detailed description are explanatory only, and are not restrictive of the

claimed invention.



Brief Description of the Drawings

FIG. l is a perspective view of one embodiment of a splice tray

arrangement, including an embodiment of a first splice chip, according to the

principles of the present disclosure;

FIG. 2 is a perspective view of the splice tray arrangement of FIG. 1,

including a second splice chip;

FIG. 3 is a side perspective view of one of the first and second splice

chips of FIGS. 1 and 2;

FIG. 4 is an opposite side perspective view of the splice chip of FIG.

3;

FIG. 5 is side elevation view of the splice chip of FIG. 3;

FIG. 6 is a side perspective view of the first and second splice chips

of FIG. 2;

FIG. 7 is an opposite side perspective view of the first and second

splice chips of FIG. 6;

FIG. 8 is another side perspective view of the first and second splice

chips of FIG. 6;

FIG. 9 is an opposite side perspective view of the first and second

splice chips of FIG. 8;

FIG. 10 is a bottom perspective view of the splice chip of FIG. 4;

FIG. 11 is an end elevation view of the splice chip of FIG. 5;

FIG. 12 is an opposite end elevation view of the splice chip of FIG.

11;

FIG. 13 is a perspective view of the splice tray arrangement of FIG.

1, showing placement of the first splice chip; and

FIG. 14 is a perspective view of the first and second splice chips of

FIG. 7, shown with splice elements.

Detailed Description

Reference will now be made in detail to various features of the

present disclosure that are illustrated in the accompanying drawings. Wherever

possible, the same reference numbers will be used throughout the drawings to refer

to the same or like parts.



FIGS. 1 and 2 illustrate an embodiment of a splice tray arrangement

10 having features that are examples of how inventive aspects in accordance with

the principles of the present disclosure may be practiced. One of the preferred

features relates to increasing the splice element density of the splice tray

arrangement without reducing storage capacity.

As shown in FIGS. 1 and 2, the splice tray arrangement 10 is used to

house spliced fiber optic cables 12. In splicing fiber optic cables, two fiber optic

cables are joined or spliced together by a splice element 14. The illustrated splice

element 14 is a cylindrical, mass fusion splice element used to join multiple optic

fibers of a ribbon cable. In accordance with the principles disclosed, the splice tray

arrangement can be constructed and sized for use with other types of splice

elements, such as stranded heat shrink splice elements used to join single-fiber

cables, for example.

The splice tray arrangement 10 of the present disclosure generally

includes a base or tray 16 and a splice chip arrangement 18 for holding or retaining

the splice elements 14. Often, in use, a generous portion of slack cable is provided

to permit maintenance or replacement of the splice elements 14 without requiring

complete cable replacement. The slack cable is stored within an interior storage

region 20 of the tray 16. Cable management components 22, such as tabs, are

located within the storage region 20 for retaining and managing the slack cable.

I . Tray

Referring still to FIG. 1, the tray 16 of the splice tray arrangement 10

includes a generally planar bottom surface 24. Tray sides extend upward from or

perpendicular to the bottom surface 24. In the illustrated embodiment, the tray sides

include two opposing tray sides 26 and a tray side 28 transverse to the two opposing

tray sides 26. The transverse tray side 28 is centrally located at a first end 30 of the

tray 16. First and second cable access openings 32, 34 are located at opposite

corners of the first end 30 of the tray 16 adjacent to the transverse tray side 28. The

first and second cable access openings 32, 34 each function as a cable entry and/or a

cable exit. A second end 36 of the tray 16 is an open end. The second open end 36

also functions as a cable entry and/or a cable exit of the splice tray arrangement 10.

In use, the fiber optic cables 12 can enter and exit through any of the

first open end 36, the first cable access opening 32, and the second cable access



opening 34 of the tray 16. To manage the organization of cables entering and

exiting the tray 16, the cables can be fixed at a particular entering and exiting

location on the tray 16. In particular, apertures 48 are provided adjacent to the first

open end 36 and the first and second cable access openings 32, 34 of the tray 16. A

5 tie or other securing device (not shown) placed through the aperture(s) 48 can be

used to tie or secure the cable 12 at the particular entering and exiting location.

The cable management components 22 (e.g. tabs) of the splice tray

arrangement 10 are formed along each of the sides 26, 28 of the tray 16. The tabs 22

retain cables within the interior storage region 20 of the tray 16. In the illustrated

10 embodiment, slots 43 are formed in the bottom surface 24 of the tray 16 opposite

each of the tabs 22 for manufacturing purposes.

The splice tray arrangement 10 can further include a cover (not

shown). The tray 16 includes cover attachment structure 38 constructed to receive

mating structure of the cover for securing the cover to the tray. In the illustrated

15 embodiment, the cover attachment structure 38 includes openings 40 formed in at

least one of the opposing sides 26 of the tray 16. In an alternative embodiment, the

cover attachment structure 38 can be formed in the transverse side 28 of the splice

tray 16.

The tray 16 of the splice tray arrangement 10 is preferably a molded

20 construction. The tray 16 can be molded from common engineering materials

including common engineering polymers such as polybutylene terephthalate (PBT),

polycarbonate (PC), polyethylene ether (PPE), and polystyrene (PS), for example.
«

II. Splice Chip Arrangement

25 The splice chip arrangement 18 of the present disclosure preferably

includes at least a first splice chip 18A having a stackable configuration. The

stackable configuration permits multiple splice chips (e.g., 18A and 18B shown in

FIG. 2) to be stacked upon one another to increase splice element density of the

splice tray arrangement 10, without reducing storage capacity. FIGS. 3-5 illustrate

30 one of the splice chips (e.g., 18A) of the splice tray arrangement 10. Generally, the

splice chips 18A, 18B shown in FIG. 2 are identical in construction; accordingly, the

principles and constructions described with respect to the first splice chip 18A

shown in FIGS. 3-5 also apply to the second splice chip 18B.



The splice chip 18A generally includes a base 44 and a plurality of

arms 46. The base 44 has a top side 6 1 (FIG. 4) and a bottom side 63 (FIG. 5). The

plurality of arms 46 extends or projects upward from the top side 6 1 of the base 44.

Each of the arms 46 has a free end 92 (FIG. 4) and an opposite end 94 formed

integral with the base 44. The arms 46 define slots or channels 52 (FIG. 5) within

which the splice elements 14 are placed and held. As shown in FIG. 5, each of the

channels 52 runs parallel to one another. In the illustrated embodiment, the splice

chip 18A includes six parallel channels 52.

Referring to FIGS. 3 and 4, the arms 46 of the splice chip 18A are

arranged in first and second rows of arms 62, 64. A row 54 of dividers 56 is located

between the first and second rows of arms 62, 64. The channels 52 of the splice chip

18A are each partially defined by at least one ami 46 and one divider 54. As shown

in FIG. 5, the channels 52 have a height H defined by the arms 46. In the illustrated

embodiment, the height H is at least about .160 inches to accommodate receipt of a

splice element 14 having a diameter of similar dimension.

As shown in FIGS. 3-5, the splice chip 18A preferably includes

retaining structure 50 for retaining the splice elements 14 within the channels 52. In

the illustrated embodiment, the retaining structure 50 includes tabs or heads 80

located at the free ends 92 of the arms 46. The heads 80 are constructed and

arranged to snap-fit the splice elements 14 securely within the channels 52. When

placed in the channel 52, the splice element 14 rests upon first and second side edges

96, 98 (FIGS. 3 and 4) of the base 44. In the illustrated embodiments, the side edges

96, 98 include detents or cut-outs 99 that cradle the splice elements 14.

As can be understood, preferably the arms 46 of the splice chip 18A

are flexible to provide the snap-fit retaining feature previously described. The

flexible construction of the arms 46 can be provided by either or both of the choice

of manufacturing material, or the dimensional construction of the arms. Materials

that can be used to manufacture at least the arms 46 of the splice chip 18A, include

common engineering polymers such as polybutylene terephthalate (PBT),

polycarbonate (PC), polyethylene ether (PPE), and polystyrene (PS), for example.

In use, a splice element 14 is inserted into one of the channels 52 by

pressing the splice element 14 downward upon top ramped surfaces 39 (FIG. 5) of

the heads 80 of the associated arms 46. The downward force flexes the arms 46

outward to accept the splice element 14. The splice element 14 is retained within



the channel 52 by the heads 80 of the anus 46. In contrast to the flexible

construction of the anus 46, the dividers 56 of the splice chip 18A can be made of a

more rigid construction. The dividers 56, for example, do not include retaining

structure (e.g. 50) and therefore are not required to flex or function as a snap-fit

retainer.

III. Mounting Arrangement

Referring back to FIG. 1, the splice chip 18A of the present

disclosure typically mounts to the bottom surface 24 of the tray 16. The splice tray

arrangement 10 includes a mounting arrangement 84 that detachably secures the

splice chip 18A to the tray 16 without the use of adhesive or additional fasteners.

The mounting arrangement 84 includes interlocking, longitudinal guides 86 (FIG.

5), 88 (FIG. 1) disposed on each of the splice chip 18A and the tray 16.

Referring back to FIGS. 3-5, the longitudinal guides 86 of the splice

chip 18A includes an integrally formed lip or ledge 90 located at first and second

opposite ends 19, 2 1 of the splice chip 18A. The ledges 90 extend laterally outward

beyond ends 66, 68 of the base 44, and are offset or spaced a distance from the

bottom side 63 of the base 44. The base 44 includes an angled portion 45 (FIG. 5) at

each of the ends 66, 68 adjacent to the guides 86. An interlocking space 47 is

provided between each of the guides 86 and the angled portions 45 of the base 44 at

the ends 19, 2 1 of the splice chip 18A.

Referring now to FIG. 13, the longitudinal guides 88 of the tray 16

includes ribs or tracks 89 that project outward from the bottom surface 24 of the

tray. In the illustrated embodiment, the tracks 89 are integrally formed in the bottom

surface 24 of the tray 16. The tracks 89 have a cross-sectional configuration

corresponding to the interlocking space 47 provided by the splice chip 18A. The

inverse, cross-sectional configuration of the tracks 89 slide within the interlocking

spaces 47 of the splice chip 18A to secure the splice chip 18A to the bottom surface

24 of the tray 16.

When securing the splice chip 18A to the tray 16, the splice chip 18A

slides in a lateral direction A, as shown in FIG. 1, such that the interlocking guides

86, 88 of the mounting arrangement 84 engage one another. In the alternative, the

splice chip 18A can be secured to the tray 16 by sliding the splice chip 18A in an

opposite lateral direction B. When the interlocking guides 86, 88 of the mounting



arrangement 84 are engaged, the splice chip 18A is prevented from movement in a

direction transverse to the bottom surface 24 of the tray.

Referring now to FIGS. 6-10, the splice chip arrangement 18 is

preferably constructed to accommodate an increased density of splice elements 14

(FIG. 2) without reducing storage capacity within the splice tray arrangement 10.

The splice chips 18A, 18B are thereby stackable. That is, the splice chips 18A, 18B

are constructed to stack on top of one another at a particular splice chip mounting

location 42 (FIG. 13) of the tray 16. As shown in FIG. 13, the splice chip mounting

location 42 is generally defined between the tracks 89 of the mounting arrangement

84.

Referring to FIGS. 6 and 7, each of the splice chips 18A, 18B

includes a snap-fit stacking arrangement 60 that detachably secures the splice chips

in relation to one another. In the illustrated embodiment, the splice chips 18A, 18B

are stacked on top of one another. While referred to as being stacked on top of one

another, it will be appreciated that the splice chips 18A, 18B need not be limited to a

vertically stacked arrangement. Rather, the phrase "stacked on top of one another"

is used for explanatory purposes of the illustrated embodiment. The splice chips

may be stacked in a front-to-back arrangement depending upon the orientation of the

tray, for example.

Preferably, the stacking arrangement 60 of the splice chips 18A, 18B

is configured to function interchangeably with the mounting arrangement 84 of the

splice tray arrangement 10. That is, the stacking arrangement 60 includes the

interlocking guides 86 of the mounting arrangement 84 so that both the stacking

arrangement 60 and the mounting arrangement 84 function to mount the splice chip

to another splice chip, and to mount the splice chip to the tray 16. By this, the splice

chips 18A, 18B are interchangeable and need not be dedicated as only a stackable

chip or tray-mounted chip.

Still referring to FIGS. 6 and 7, the stacking arrangement 60 of each

of the splice chips 18A, 18B further includes first and second latch members 70, 72

located at the first end 19 of the splice chip 18A, 18B, and a third latch member 74

located at the second opposite end 2 1 of the splice chip. The latch members 70, 72,

74 of each of the splice chips are configured to engage or latch into the interlocking

spaces 47 of another splice chip.



Referring now to FIG. 10, first, second, and third slots 71, 73, 75 are

formed in the ends 66, 68 of the base 44 for purposes of manufacturing. The slots

71, 73, 75 defined segments of interlocking spaces 47 that correspond to the

arrangement of latch members 70, 72, 74. The stacked splice chips 18A, 18B are

accordingly stacked in an alternating manner to accommodate the arrangement of

slots and latch members. That is, opposite ends (e.g., 19 and 21) of the first and

second splice chips 18A, 18B are constructed to interlock with one another. In the

alternative, the ends 66, 68 of the base 44 can be manufactured without slots,

thereby permitting same ends (e.g. 19 and 19) of the first and second splice chips to

interlock.

As shown in FIGS. 6 and 7, to assemble the splice chips 18A, 18B in

a stacked relationship, the first and second latch members 70, 72 at the first end 19

of the bottom splice chip 18A are positioned within the interlocking spaces 47

(FIGS. 10 and 12) provided at the second end 2 1 of the top splice chip 18B.

Referring now to FIGS. 8 and 9, the top splice chip 18B is then pivoted such that the

third latch member 74 at the second end 2 1 of the bottom splice chip 18A snap fits

into the interlocking space 47 (FIG. 11) provided at the first end 19 of the top splice

chip 18B. In the alternative, the third latch member 74 of the bottom splice chip

18A can initially be engaged within the interlocking space provided on the top splice

chip 18B, and then the first and second latch members snap fit into the associate

interlocking spaces 47 at the other end of the top splice chip 18B.

As can be understood, preferably at least one of the third latch

member 74, and the first and second latch members 70, 72 of the stacking

arrangement 60 is flexible to provide the snap-fit retaining feature described. The

flexible construction of the latch member(s) can be provided by either or both of the

choice of manufacturing material and the dimensional construction of the latch

member(s).

Referring again to FIG. 10, the bottom side 63 of the base 44 includes

at least a first recess 82. The recess 82 is sized to receive a guide 58 (FIG. 3)

disposed on top of one of the dividers 56 of the splice chip 18A, 18B. In the

illustrated embodiment, two guides 58 (FIG. 3) and recesses 82 are provided on the

splice chips 18A, 18B. The guides 58 and recesses 82 are arranged to assist in

properly locating or aligning the top splice chip 18B in relation to the bottom splice

chip 18A. The guides 58 and recesses 82 further assist in preventing lateral



movement of the top splice chip 18B relative to the bottom splice chip 18A when

secured in the stacked relationship.

In use, to assembly of the splice tray arrangement 10, the first splice

chip 18A is attached to the bottom surface 24 of the tray 16. In particular, the first

splice chip 18A slides in the lateral direction A (FIG. 1) so that the interlocking

guides 86, 88 of the splice chip 18A and tray 16 engage. Flexible securing tabs 76,

78 (FIG. 13) are provided to prevent the splice chip 18A from inadvertent lateral

movement beyond the chip mounting location 42.

When the first splice chip 18A is secured to the tray 16, splice

elements 14 can then be placed into the channels 52 of the splice chip. After placing

the desired number of splice elements 14 within the channels 52 first splice chip

18A, the second splice chip 18B can be stacked upon the first splice chip 18A. The

second splice chip 18B is attached to the first splice chip 18A in the manner

previously described. Additional splice elements 14 can then be placed and secured

within the channels 52 of the second splice chip 18B. In the alternative, the splice

elements 14 can be placed within the channels 52 of the splice chips 18A, 18B prior

to securing the chips to either the tray 16 or one another. As shown in FIG. 14, a

total of twelve splice elements 14 can be held by the illustrated splice chip

arrangement 18.

Referring now to FIG. 14, each of the splice chips 18A, 18B includes

a release tab 100 for detaching the top splice chip (e.g., 18B) from the stack of splice

chips. The release tab 100 is located adjacent to a top edge 102 of the third latch

member 74. When a downward or outward pulling force F is applied to the tab 100

of the lower splice chip 18A, the latch member 74 of the lower splice chip 18A

flexes outward and thereby disengages from the interlocking space 47 of the top

splice chip 18B. The top splice chip 18B can then be removed from the stack by

pivoting the splice chip 18B upward and disengaging the splice chip from the first

and second latch members 70, 72 of the bottom splice chip 18A. The bottom splice

chip 18A can be removed from the tray 16, by pressing one of the flexible securing

tabs 76, 78 flush with the bottom surface 24 of the tray 16, and laterally sliding the

chip 18A such that the interlocking guides 86, 88 of the splice chip and tray

disengage.

The overall arrangement and construction of the disclosed splice tray

arrangement 10 enhances cable management by providing a splice chip arrangement



that is easy to use and increases splice element density. The above specification

provides a complete description of the invention. Since many embodiments of the

invention can be made without departing from the spirit and scope of the invention,

certain aspects of the invention reside in the claims hereinafter appended.



WHAT IS CLAIMED IS:

1. A splice chip arrangement that mounts to a splice tray, the splice chip

arrangement comprising:

a) a first splice chip and a second splice chip secured to one another in a

stacked relationship, each of the first and second splice chips including:

i) a base having a first end and a second opposite end; and

ii) a plurality of channels sized to receive splice elements;

b) wherein the first end of the first splice chip is pivotally

interconnected to the second end of the second splice chip; and wherein the second

end of the first splice chip is snap-fit to the first end of the second splice chip.

2. The arrangement of claim 1, wherein at least one of the first and second

splice chips includes a release element for detaching the first and second splice chips

from one another.

3. The arrangement of claim 1, wherein one of the first and second splice chips

includes a latch member, and the other of the first and second splice chips includes a

ledge projecting outward beyond the base to define an interlocking space, the latch

member being pivotally engaged with the interlocking space to pivotally

interconnect the first end of the first splice chip to the second end of the second

splice chip.

4 . The arrangement of claim 1, wherein one of the first and second splice chips

includes a latch member, and the other of the first and second splice chips includes a

ledge projecting outward beyond the base to define an interlocking space, the latch

member of the one splice chip being configured to snap fit within the interlocking

space to secure the second end of the first splice chip to the first end of the second

splice chip.

5. The arrangement of claim 1, wherein each of the first and second splice chips

includes first and second latch members located at the first and second ends of the



splice chip, and first and second interlocking spaces defined by ledges located at the

first and second ends of the base.

6. The arrangement of claim 5, wherein the latches and the interlocking spaces

of the first and second splice chips are configured to detachably secure the splice

chips in relation to one another such that each splice chip is selectively positionable

in both of either one of a top position relative to the other splice chip or a bottom

position relative to the other splice chip.

7 . The arrangement of claim 6, wherein the interlocking space of the first and

second splice chips is further is configured to selectively attach the splice chip

arrangement to a tray.

8. The arrangement of claim 1, further including a recess formed in a bottom

surface of the base of one of the first and second splice chips, and a guide structure

located adjacent to the channels of the other of the first and second splice chips, the

recess of the one splice chip being configured to receive the guide structure of the

other splice chip to prevent lateral movement of the splice chips relative to one

another.

9. The arrangement of claim 1, further including a recess formed in a bottom

surface of the base of one of the first and second splice chips, and an alignment

guide located adjacent to the channels of the other of the first and second splice

chips, the recess of the one splice chip being configured to receive the alignment

guide of the other splice chip to align the splice chips in relation to one another.

10. A splice tray arrangement, comprising:

a) a tray having a splice chip mounting location;

b) a first splice chip positioned at the mounting location, the first splice

chip including a plurality of splice holding structures, the first splice chip including

mounting structure configured such that the first splice chip laterally slides into

position at the mounting location; and

c) a second splice chip disposed on the first splice chip at the mounting

location, the second splice chip including a plurality of splice holding structures. .



11. The tray arrangement of claim 10, wherein each of the first and second splice

chips include interlocking guides for attaching to both of either one of the tray and

the other of the first and second splice chips.

12. The tray arrangement of claim 10, wherein one of the first and second splice

chips includes a recess formed in a bottom surface of the base, and wherein the other

of the first and second splice chips includes an alignment guide, the recess and the

alignment guide being arranged to align the splice chips in relation to one another.

13. The tray arrangement of claim 10, wherein one of the first and second splice

chips includes a latch member, and the other of the first and second splice chips

includes an interlocking space defined between a base and a ledge projecting

outward beyond the base, the latch member of the one splice chip being engaged

with the interlocking space of the other splice chip.

14. The tray arrangement of claim 13, wherein the latch member of the one

splice chip snap fits within the interlocking space of the other splice chip.

15. The tray arrangement of claim 10, wherein the first and second splice chips

snap fit together.

16. The tray arrangement of claim 10, wherein at least one of the first and second

splice chips includes a release element for detaching the second splice chip from the

first splice chip.

17. A method of assembling a splice tray arrangement, the method comprising

the steps of:

a) securing a first splice chip to a tray at a mounting location by sliding

the first splice chip in a lateral direction along a mounting surface of the tray; and

b) securing a second splice chip to the first splice chip at the mounting

location.



18. The method of claim 17, wherein the step of securing the second splice chip

to the first splice chip includes snap-fitting the second splice chip to the first splice

chip.

19 . The method of claim 17, further including positioning a number of splice

elements in both of the first and second splice chips.

20. The method of claim 17, wherein the step of securing the second splice chip

to the first splice chip at the mounting location is accomplished without reducing

storage space within the tray.

2 1. A splice chip, comprising:

a) a base having first and second opposite ends;

b) a plurality of channels sized to receive splice elements; and

c) a stacking arrangement, the stacking arrangement including:

i) mounting guides located at the opposite ends of the base, the

mounting guides being configured to selectively mount the splice chip to

another splice chip in a stacked relationship, the mounting guides further

being configured to selectively mount the splice chip to a splice tray;

ii) latch members located at the opposite ends of the base, the

latch members being configured to selectively receive another splice chip in

a stacked relationship;

iii) alignment structure formed in a bottom surface of the base

that aligns the splice chip relative to another splice chip when the splice chip

is selectively mounted to another splice chip in a stacked relationship; and

iv) corresponding alignment structure located adjacent to the

channels that aligns another splice chip relative to the splice chip when the

splice chip selectively receives another splice chip in a stacked relationship.

22. The splice chip of claim 21, wherein the mounting guides extend beyond the

opposite edges of the base, the mounting guides and the edges of the base defining

interlocking spaces therebetween for selectively mounting the splice chip to another

splice chip and a splice tray.



23. The splice chip of claim 21, wherein the alignment structure includes an

alignment recess formed in the bottom surface of the base.

24. The splice chip of claim 2 1, wherein the corresponding alignment structure

includes an alignment guide located adjacent to the channels.

25. The splice chip of claim 2 1, further including a release element for detaching

another splice chip when splice chip selectively receives another splice chip.
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