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FIBER MANAGEMENT DEVICE WITH STAGGERED OPTICAL TRANSPORT
TUBE MOUNTING LOCATIONS

Fiber optic communication systems are becoming prevalent in part because
service providers want to deliver high bandwidth communication capabilities (e.g., data
and voice) to customers. Fiber optic communication systems employ a network of fiber
optic cables to transmit large volumes of data and voice signals over relatively long
distances. The ability to effectively manage optical fibers and optical components is an
important part of most fiber optic communication systems. Fiber management trays are
often used to facilitate managing excess fiber length needed for efficiently providing
optical splices between optical fibers. Fiber storage on fiber management trays is often
provided in the form of slack fiber loops. Fiber management trays are also used to
support optical components such as optical splitters (e.g., optical power splitters and
wavelength division multiplexers (WDM)) and splice sleeves. An example fiber
management device having fiber management trays is disclosed by International

Publication No. WO 94/12904.

The ‘904 publication discloses a fiber management device including a series of
stacked splice trays that are pivotally connected to a tray mounting member. Transport
tubes are used to protect optical fibers routed to the splice trays and between the splice
trays. The transport tubes are secured directly to main bodies of the splice trays.
Because of the stacked configuration of the splice trays, the maximum height of the
portion of any transport tube secured to the splice tray is limited by the height of the

splice tray to which the transport tube is secured.

In the fiber optic telecommunications industry, there is constant commercial
pressure to provide higher fiber densities. For this reason, there is a need to provide
higher fiber counts on fiber management trays while concurrently keeping the fiber
management trays the same size or reducing the size of the fiber management trays.

However, to manage and protect increased fiber counts, transport tubes having larger



10

15

20

25

30

WO 2012/171864 PCT/EP2012/060966

_2-
outer dimensions are needed. Thus, an inherent conflict exists between the need to
minimize fiber management trays sizes while concurrently using transport tubes to

protect larger numbers of optical fibers routed to the fiber management trays.

One aspect of the present disclosure relates to a fiber management device
including a first fiber management tray and a second fiber management tray. Each of the
first and second fiber management trays defines at least one optical fiber routing path and
an optical component mounting location. The second fiber management tray is stacked
closely on top of the first fiber management tray to keep the space occupied by the tray
stack as small as possible. A reference plane is defined between the first and second
stacked fiber management trays. The first fiber management tray defines a first transport
tube mounting location and the second fiber management tray defines a second transport
tube mounting location. The first and second transport tube mounting locations are
staggered relative to one another in a lateral orientation. The fiber management device
also includes a clearance region positioned directly above the first transport tube
mounting location. The clearance region extends above the reference plane. An optical
fiber transport tube is secured on the first transport tube mounting location. The optical
fiber transport tube has an outer dimension (e.g., an outer diameter) larger than a tray
height of the first fiber management tray. The optical fiber transport tube is secured to
the first transport tube mounting location with the outer dimension extending in the same
orientation as the tray height. As so mounted, the optical fiber transport tube is
intersected by the reference plane and includes an upper portion that extends into the
clearance region. In this way, the fiber management device can utilize fiber management
trays having relatively small heights in combination with optical fiber transport tubes
having larger outer dimensions (e.g., outer diameters) than the tray heights. This assists
in increasing the overall fiber density of the system by allowing relatively large numbers
of optical fibers to be routed to fiber management trays having relatively small heights.
Thus, the outer dimensions (e.g., outer diameters) of the optical fiber transport tubes are
not factors that constrain or limit the overall fiber density of the fiber management
device. In certain embodiments, the transport tube mounting locations can be integrated

into the fiber management trays such that the trays themselves have different
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configurations. In other embodiments, the transport tube mounting locations can be

provided on fixation modules that attach to the fiber management trays to customize the

transport tube mounting location of each of the trays.

Another aspect of the present disclosure relates to a fiber management device
including a fiber management tray defining at least one optical fiber routing path and an
optical component mounting location. The fiber management tray includes a tray main
body defining a plurality of fixation module mounting locations that are laterally spaced-
apart from one another on the tray main body. The fiber management tray also includes a
fixation module that is mountable at a selected one of the fixation module mounting
locations. The fixation module defines a transport tube mounting location for supporting
an optical fiber transport tube secured to the first fixation module. When multiple fiber
management trays are stacked, the fixation module mounting locations for each of the
fiber management trays can be selected such that the fixation modules corresponding to
adjacent fiber management trays in the stack are laterally staggered relative to one
another. In this way, optical fiber transport tubes having outer diameters larger than the
heights of the fiber management trays can be secured to the fiber management trays
without interfering with adjacent fiber management trays of the stack. The use of fiber
management trays having tray main bodies with multiple fixation module mounting
locations combined with fixation modules that can be selectively attached to any one of
the mounting locations is advantageous because offsets between the fiber transport tube
mounting locations of adjacent trays in a stack can be provided without requiring two or

more versions of the tray.

Another aspect of the present disclosure relates to a fixation module that includes
a separate fiber routing channel for receiving an optical fiber routed outside the optical
fiber transportation tube. This can be useful for repair situations. For example, if a fiber
within the optical fiber transportation tube cannot be used anymore, a replacement fiber
or pigtail can be brought to the fiber management tray and affixed to it without having to
touch, handle or adjust the optical fibers already installed within the optical fiber

transportation tube.
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In certain embodiments of the present disclosure, fixation modules in accordance
with the principles with the present disclosure can include recessed regions for receiving
optical fiber transport tubes. The recessed regions are configured to allow optical fibers
routed from optical fiber transport tubes to fiber management trays to enter the fiber

management trays at suitable heights that prevent microbending of the optical fibers.

Figure 1 is a front, side and top perspective view of a fiber management device in
accordance with the principles of the present disclosure;

Figure 2 is a rear, side and top perspective view of a fiber management device in
accordance with the principles of the present disclosure;

Figure 3 is a side view of a portion of the fiber management device of Figure 1;

Figure 4 is a rear view of the fiber management device of Figure 1;

Figure 5 is a top view of a portion of the fiber management device of Figure 1;

Figure 6 is a top, front perspective view of a fiber management tray of the fiber
management device of Figure 1, a fixation module is shown in a position prior to be
attached to a tray main body of the fiber management tray;

Figure 6A is an enlarged view of a portion of the fiber management tray of Figure
5;

Figure 7 is a rear, top view of the fiber management tray of Figure 6 showing the
fixation module attached to the tray main body and a supplemental optical fiber in a
position prior to being installed;

Figure 7A is an enlarged view of a portion of Figure 7;

Figure 8 is a top, rear perspective view of the fiber management tray of Figure 6
with the supplemental optical fiber shown attached to the fixation module;

Figure 8A is an enlarged view of a portion of Figure &;

Figure 9 is a top, front perspective of a fixation module of the fiber management
tray of Figure 6, an end of an optical fiber transport tube is shown positioned above the
fixation module;

Figure 10 shows the fixation module of Figure 9 with the optical fiber transport

tube secured thereto with a tie-wrap member;
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Figure 11 is a front, bottom side perspective view of the fixation module of Figure

10; and

Figure 12 is a side view of the fixation module of Figure 10.

Aspects of the present disclosure relate to fiber management devices that can be
used in fiber optic systems such as fiber-to-the-premises (FI'TP) networks. In certain
embodiments, the fiber management devices can be used as part of an optical fiber
management system and can be incorporated into various system components that may be
used in inside or outside environments. In certain embodiments, the fiber management
devices can be used at a central office, at an exchange, at a head end or at a customer
premises. In other embodiments, the fiber management trays can be mounted within
environmentally sealed enclosures such as street cabinets, splice closures, domes,
pedestals, wall boxes, fiber distribution hubs or other structures adapted for outside
environmental use. The fiber management devices can also be used on structures such as

telecommunication frames, racks, drawers, shelves, panels, closets or other structures.

Figures 1 and 2 depict a fiber management device 20 in accordance with the
principles of the present disclosure. The fiber management device 20 includes a tray
mounting member 22 (e.g., a tray mounting plate, a tray mounting bracket, a tray
mounting module, etc.) to which a plurality of fiber management trays 24 are pivotally
mounted. As shown at Figure 1, the plurality of fiber management trays 24 includes a
first fiber management tray 24 A, a second fiber management tray 24B and a third fiber
management tray 24C. The fiber management trays 24 are shown in a closely stacked
configuration with the third fiber management tray 24C stacked on the second fiber
management tray 24B and the second fiber management tray 24B stacked on the first
fiber management tray 24A. The fiber management trays 24 can be pivoted relative to
one another to facilitate accessing top sides 25 of the fiber management trays 24. While
three fiber management trays 24 are shown mounted to the tray mounting member 22, it
will be appreciated that the fiber management device 20 can include more or fewer than

three fiber management trays 24.
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The fiber management device 20 includes a plurality of transport tube mounting
locations 26 supporting optical fiber transport tubes 28 routed to the fiber management
device 20. As shown at Figure 4, the transport tube mounting locations 26 include a first
transport tube mounting location 26A provided at the first fiber management tray 24A, a
second transport tube mounting location 26B provided at the second fiber management
tray 24B and a third transport tube mounting location 26C provided at the third fiber
management tray 24C. The optical fiber transport tubes 28 include a first transport tube
28A shown mounted to the first transport tube mounting location 26A, a second transport
tube 28B shown mounted to the second transport tube mounting location 26B and a third
transport tube 28C shown mounted to the third transport tube mounting location 26C.
The second transport tube mounting location 26B is staggered in a lateral orientation 30
relative to the first and third transport tube mounting locations 26A, 26C (see Figure 4
and 5). By laterally staggering the second transport tube mounting location 26B with
respect to the first transport tube mounting location 26A, a first clearance region 32A (see
Figure 4) is provided directly above the first transport tube mounting location 26A.
Similarly, by laterally staggering the third transport tube mounting location 26C relative
to the second transport tube mounting location 26B, a second clearance region 32B (see

Figure 4) is provided directly above the second transport tube mounting location 26B.

Referring to Figures 3 and 4, the stack of fiber management trays 24 defines a
first reference plane P1 at the bottom of the first fiber management tray 24A, a second
reference plane P2 between the first and second fiber management trays 24 A, 24B, a third
reference plane P3 between the second and third fiber management trays 24B, 24C, and a
fourth reference plane P4 at the top of the third fiber management tray 24C. A first
height H1 of the first fiber management tray 24A is defined between the first reference
plane P1 and the second reference plane P2. A second height H2 of the second fiber
management tray 24B as defined between the second reference plane P2 and the third
reference plane P3. A third height H3 of the third fiber management tray 24C is defined

between the third reference plane P3 and the fourth reference plane P4.
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As shown at Figure 4, the optical fiber transport tubes 28 have outer dimensions
OD (outer diameters) that are larger than the heights of the fiber management trays 24.
The lateral staggering of the transportation tube mounting locations 26 and the resulting
clearance regions 32A, 32B allows the fiber management device 20 to accommodate the
optical fiber transport tubes 28 while maintaining a closely stacked tray configuration.
The first transport tube 28A has a lower portion supported on the first tube mounting
location 26A and an upper portion positioned within the first clearance region 32A. The
first transport tube 28 A is intersected by the second plane P2 such that the upper portion
of the first transport tube 28A is positioned above the second plane P2. Similarly, the
second transport tube 28B has a lower portion supported on the second tube mounting
location 26B and an upper portion positioned within the second clearance region 32b.
The second transport tube 28B is intersected by the third plane P3 such that the upper
portion of the second transport tube 28B is positioned above the third plane P3. The
clearance regions 32A, 32B also allow the outer diameters of the first and third transport
tubes 28A, 28C to overlap the outer diameter of the second transport tube 28B (see
Figure 4). Thus, the transport tubes 28 do not interfere with one another or with other
fiber management trays 24 when the fiber management trays 24 are in the closely stacked

configuration of Figures 1 and 2.

The transport tubes 28 are similar to buffer tubes/furcation tubes and function to
protect, group and manage optical fibers 33 routed away from the fiber management trays
24 or between the fiber management trays 24. In the depicted embodiment, the transport
tubes 28 have circular outer diameters and are depicted as outer jackets/tubes that have
been cut by a continuous spiral slot to promote flexibility. In other embodiments, the
optical fiber transport tubes 28 can have other transverse cross-sectional shapes such as
oval shapes. Regardless of the shapes of the transport tubes 28, the staggered
configuration of the transport tube mounting locations 26 allows the transport tubes 28 to
have outer dimensions greater than the heights of the fiber management trays 24. Thus,
even when the fiber management trays 24 are arranged in a closely stacked configuration,

the transport tubes 28 can be mounted at the transport tube mounting locations 26 with
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the outer dimensions oriented in the same orientation as the heights of the fiber

management trays 24.

Figures 6 and 7 show the first fiber management tray 24A in isolation from the
remainder of the fiber management device 20. The first fiber management tray 24A
includes a tray main body 40 including a base 42 and a side wall structure 44. The side
wall structure 44 extends around a perimeter 43 of the base 42 and projects upwardly
from the base 42. The base 42 and the side wall structure 44 cooperate to define an
interior region 46 of the first fiber management tray 24A. The first fiber management
tray 24 A defines fiber routing paths 48 within the interior region 46. The fiber routing
paths 48 can be used for providing slack loop storage of excess fiber length. The fiber
routing paths 48 can also be adapted to route optical fibers to an optical component
mounting location 50 for mounting optical components such as splice sleeves, optical
power splitters, and wavelength division multiplexers. The fiber routing paths 48 can be
defined in part by structures such as tabs 51, curved fiber guide members 52 and the side
wall structure 44. The height H1 of the first fiber management 24 A is defined between
an underside of the base 42 and a top edge of the side wall structure 44. It will be
appreciated that the second and third fiber management trays 24B, 24C can have the

same structural components as the first fiber management tray 24A.

The tray main body 40 includes a pivot end 60 and a free end 62. The pivot end
60 includes pivot arms 64 having pivot pins 66 that pivotally fit within corresponding
openings 68 defined by the tray mounting member 22. The free end 62 is positioned
opposite from the pivot end 60. A plurality of fixation module mounting locations 70 are
positioned at the pivot end 60 of the tray main body 40. The fixation module mounting
locations 70 include a first fixation module mounting location70A, a second fixation
module mounting location 70B, a third fixation module mounting location 70C and a
fourth fixation module mounting location 70D. The fixation module mounting locations

70 are laterally spaced-apart from one another across a width W of the tray main body 40.
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The width W is parallel to the lateral orientation 30. The side wall structure 44 does not

extend across the width W of the tray main body 40 adjacent the pivot end 60.

Referring to Figure 6 and 6A, module mounting openings 80 are provided at each
of the fixation module mounting locations 70. The module mounting openings 80
corresponding to each fixation module mounting location 70 can include a first mounting
opening 80A and a second mounting opening 80B. The mounting openings 80 extend
through the base 42 of the tray main body 40 and are adjacent to the pivot end 60 of the
tray main body 40.

Referring back to Figure 2, the transport tube mounting locations 26 are provided
on transport tube fixation modules 90 attached to the fixation module mounting locations
70 of the fiber management trays 24. For example, a first fixation module 90A is shown
attached to the tray main body 40 of the first fiber management tray 24A, a second
fixation module 90B is shown attached to the tray main body 40 of the second fiber
management tray 24B and a third fixation module 90C is shown attached to the tray main
body 40 of the third fiber management tray 24C. The first fixation module 90A is shown
mounted at the first fixation module location 70A of the first fiber management tray 24 A.
The second fixation module 90B is shown mounted at the second fixation module
mounting location 70B of the second fiber management tray 24B. The third fixation
module 90C is shown mounted at the first fixation module mounting location 70A of the
third fiber management tray 24C. By selectively mounting the fixation modules 90 of
adjacent fiber management trays 24 at different fixation module mounting locations 70,
the tray stack can be customized to laterally stagger the transport tube mounting locations

26 of adjacent trays 24 in the stack.

Referring back to Figures 6 and 6A, the fixation modules 90 can be mounted at
any one of the four separate fixation module mounting locations 70 on a given tray main
body 40. Preferably, the fixation module mounting locations 70 are selected taking into

account the fixation module mounting locations 70 used on adjacent trays 24 so that a
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desired stagger can be achieved. In certain embodiments, the fixation modules 90 can be
secured at the fixation module mounting locations 70 by detachable connections. In
certain embodiments, the detachable connection includes snap-fit connections. For
example, referring to Figures 9-12, the depicted fixation module 90 includes a tray
attachment interface 91 at a bottom side of the fixation module 90. The tray attachment
interface 91 includes a first catch 93, a second catch 95, a bottom shoulder 97 and a
flexible latch 99 (e.g., a flexible latching arm) having a retention tab 101 including an
angled face 103 and a retention surface 105. To mount one of the fixation modules 90 to
a fixation module mounting location 70, the fixation module 90 is positioned as shown at
Figure 6A with the tray attachment interface 91 above the selected fixation module
mounting location 70 (e.g., the first fixation module mounting location 70A as shown at
Figure 6A). The fixation module 90 is then lowered to insert the first catch 93 in the first
opening 80A of the fixation module mounting location 70. The fixation module 90 is
then slid forwardly relative to the tray main body 40 such that the first and second catches
93, 95 slide under the base 42. Concurrently, the angled face 103 engages the base 42
causing the flexible latch 99 to flex upwardly. When the retention tab 101 is fully over
the second opening 80B, the flexible latch 99 elastically snaps down to a retention
position where the retention tab 101 fits in the second opening 80B and the retention
surface 105 restricts rearward movement of the fixation module 90 relative to the tray
main body 40. Concurrently, the bottom shoulder 97 abuts against a rear edge 107 of the
tray main body 40 to limit forward movement of the fixation module 90 relative to the
tray main body 40. Figures 7 and 7A show the fixation module 90 in the attached
position. By flexing the flexible latch 99 upwardly, the retention tab 101 can be
disengaged from the second opening 80B and the fixation module can be disconnected

from the tray main body 40.

Each of the transport tube fixation modules 90 can include a first end 110 and an
opposite second end 112. The tray attachment interface 91 is adjacent the first end 110
and a tube mounting portion 116 is adjacent the second end 110. The tube mounting
portion 116 defines the tube mounting location 26 for supporting the optical fiber

transport tube 28 secured to the transport tube fixation module 90. The tube mounting
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portion 116 of the first fixation module 90A defines the first transport tube mounting
location 26A, the tube mounting portion 116 of the second fixation module 90B defines
the second transport tube mounting location 26B and the third fixation module 90C
defines the third transport tube mounting location 26C. The tube mounting portions 116
project outwardly from the perimeters 43 of the tray main bodies 40 when the transport

tube fixation modules 90 are mounted at the fixation module mounting locations 70.

In certain embodiments, the tube mounting portion 116 of each fixation module
90 includes a first notch 120 for receiving a tube tie-down member 121 (e.g., a cable tie,
a tie wrap, etc.) used to secure the corresponding transport tube 28 to the tube mounting
portion 116 of the fixation module 90. The tube mounting portion 116 also includes a
recess 122 for receiving a tube end 124 of the corresponding optical fiber transport tube
28. The recess 122 allows the bottom of the inner diameter of the fiber transport tube 28
to be generally flush with a top side of the fixation module 90. In this way, optical fibers
33 routed out of the optical fiber transport tube 28 and onto the top side of the fixation
module 90 do not experience microbending. As shown in Figures 8 and 9, a foam layer
123 can be wrapped around the tube end 124 of the optical fiber transport tube 28 to
facilitate securing the transport tube 28 to the fixation module 90 with a tie-down

member 121.

As shown at Figure 7 and 8, the fixation modules 90 also include separate fiber
routing channels 130 for receiving optical fibers 131 routed outside the optical fiber
transport tube 90. Second notches 133 can be defined along fiber routing channels 130
for receiving tie downs used for securing the optical fibers 131 to the fixation modules
90. The channels 130 are useful for routing additional fibers 131 to the fiber
management trays 24 without having to disturb the optical fibers 33 within the optical
fiber transport tubes 28. Each channel 130 can also include a retention portion 130A (see
Figure 8A) having retention members 134 (e.g., projections, ribs, gripping elements, etc.)
that project into the retention portion 130A of the channel 130 and frictionally engage the
fiber 131 when the optical fiber 131 is pressed/forced downwardly into the retention

portion 130A of the channel 130. As shown at Figures 11 and 12, the fixation module 90
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can also include a disposable tool 138 that is attached to the second end 112 by a
detachable connection 140 (e.g., the disposable tool 138 can be snapped off the second
end 112). The disposable tool 138 includes a handle 142 and insertion portion 144. The
insertion portion 144 is configured to be downwardly inserted into the retention portion
130A for use in pressing the optical fiber 131 into the retention portion 130A. The
retention portion 130A also includes guide slots 146 (see Figure 8 A) that receive ribs 150
(see Figures 11 and 12) on the insertion portion 144 to facilitate guiding the insertion
portion 144 into the retention portion 130A as the insertion portion 144 is inserted
vertically downwardly into the retention portion 130A to press the fiber 131 downwardly

into the retention portion 130A.
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CLAIMS:

1. A fiber management device (20) comprising a first fiber management tray (24A)
defining at least one optical fiber routing path (48) and an optical component mounting
location (50), characterized in that the first fiber management tray (24A) includes a tray
main body (40) defining a plurality of fixation module mounting locations (70) that are
laterally spaced-apart from one another on the tray main body (40), the first fiber
management tray (24A) also including a first fixation module (90A) that is mountable at
a selected one of the fixation module mounting locations (70) of the tray main body (40),
the first fixation module (90A) defining a transport tube mounting location (26) for

supporting an optical fiber transport tube (28) secured to the first fixation module (90A).

2. The fiber management device (20) of claim 1, wherein the first fixation module

(90A) is attachable and detachable from the tray main body (40).

3. The fiber management device (20) of claims 1 or 2, wherein the first fixation

module (90A) snaps to the tray main body (40).

4. The fiber management device (20) of claims 1-3, wherein the first fixation
module (90A) includes a first end (110) and an opposite second end (112), wherein the
first fixation module (90A) includes a tray attachment interface (91) adjacent the first end
(110) and a tube mounting portion (116) adjacent the second end (112), wherein the tray
attachment interface (91) is configured to attach to the tray main body (40) at the selected
fixation module mounting location (70), wherein the tube mounting portion (116)
defines the transport tube mounting location (26), and wherein the tube mounting portion
(116) of the first fixation module (90A) projects outwardly from a perimeter 43 of the
tray main body (40) when the first fixation module (90A) is mounted to the tray main

body (40).
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5. The fiber management device (20) of claim 4, wherein the tube mounting portion
(116) of the first fixation module (90A) includes a first notch (120) for receiving a tube
tie-down member (121) used to secure the optical fiber transport tube (28) to the tube

mounting portion (116).

6. The fiber management device (20) of claims 4 or 5, wherein the tube mounting
portion (116) includes a recess (122) for receiving an end (124) of the optical fiber

transport tube (28).

7. The fiber management device (20) of claims 4-6, wherein the tray main body (40)
defines a tray height (H1) between first and second reference planes (P1, P2), and
wherein the optical fiber transport tube (28) has an outer dimension (OD) extending in

the same orientation as the tray height (H1) that is larger than the tray height (H1).

8. The fiber management device (20) of claims 4-7, wherein the first fixation
module (90A) includes a separate fiber routing channel (130) for receiving an optical

fiber (131) routed outside the optical fiber transport tube (28).

9. The fiber management device (20) of claim 1-8, wherein each of the fixation
module mounting locations (70) includes at least one mounting opening (80) configured

to receive a latch (99) the first fixation module (90A).

10. The fiber management device (20) of claim 1-8, wherein each of the fixation

module mounting locations (70) includes a pair of mounting openings (80A, 80B).

11. The fiber management device (20) of claims 1-10, wherein a second fiber
management tray (24B) is stacked on the first fiber management tray (24A), wherein the
second fiber management tray (24B) includes a second fixation module (90B), and
wherein the second fixation module (90B) is staggered along a lateral orientation (30)

relative to the first fixation module (90A) such that a clearance region (32A) is provided
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above the first fixation module (90A), and wherein the clearance region (32A) allows the
optical fiber transport tube (28) to extend past a reference plane (P2) defined between
first and second fiber management trays (24A, 24B) without preventing the first and

second trays (24A, 24B) from being closely stacked relative to one another.

12. A method for using the fiber management device (20) of claim 1, the fiber
management device (20) including a second fiber management tray (24B) is stacked on
the first fiber management tray (24A), the second fiber management tray (24B) including
a second fixation module (90B) and a tray main body (40), the main body (40) of the first
fiber management device (20) having a tray height (H1), the method comprising:

attaching the first fixation module (90A) to a first fixation module mounting
location (70A) of the tray main body (40) of the first fiber management tray (24A) and
attaching the second fixation module (90B) to a second fixation module mounting
location (70B) of the tray main body (40) of the second fiber management tray (24B), the
first and second fixation module mounting locations (70A, 70B) being laterally staggered
relative to one another; and

securing a first optical fiber transport tube (28A) to the first fixation module
(90A) and a second optical fiber transport tube (28) to the second fixation module (90B),
at least the first optical fiber transport tube (28A) having an outer dimension (OD)
extending in the same orientation as the tray height (H1) that is larger than the tray height
(H1).

13. A fiber management device (20) comprising a first fiber management tray (24A)
and a second fiber management tray (24B), each of the first and second fiber
management trays (24A, 24B) defining at least one optical fiber routing path (48) and an
optical component mounting location (50), the second fiber management tray (24B) being
stacked on top of the first fiber management tray (24A), characterized in that the first
fiber management tray (24 A) includes a first tube mounting location (26A) and the
second fiber management tray (24B) defines a second tube mounting location (26B), the

first and second tube mounting locations (26A, 26B) being staggered relative to one
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another in a lateral orientation (30), the fiber management device (20) having a clearance
region (32A) directly above the first tube mounting location (26A) and above a reference
plane (P2) defined between the first and second fiber management trays (24 A, 24B), the
fiber management device (20) including a fiber transport tube (28) having an outer
dimension (OD) larger than a tray height (H1) of the first fiber management tray (24A),
the fiber transport tube (28) being secured at the first tube mounting location (26A) with
the outer dimension (OD) extending in the same orientation as the tray height (H1), the
fiber transport tube (28) being intersected by the reference plane (P1) and extending into

the clearance region (32A) above the reference plane (P1).

14. A fixation module (90) configured to be attached to a main body (40) of a fiber
management tray (24), the fixation module (90) comprising:

a first end (110) an opposite second end (112);

a tray attachment interface (91) adjacent the first end (110); and

a tube mounting portion (116) adjacent the second end (112) for mounting an

optical fiber transport tube (28).

15. The fixation module (90) of claim 14, wherein the tube mounting portion (116) of
the first fixation module (90) includes a first notch (120) for receiving a tube tie-down
member (121) used to secure the optical fiber transport tube (28) to the tube mounting

portion (116).

16. The fixation module (90) of claim 14 or 15, wherein the tube mounting portion
(116) includes a recess (122) for receiving an end (124) of the optical fiber transport tube
(28).

17. The fixation module (90) of claims 14-16, wherein the tray attachment interface
(91) includes a first catch (93), a second catch (95) and a flexible latch having a retention
tab (101) positioned between the first and second catches (93, 95).
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18. The fixation module (90) of claims 14-17, wherein the fixation module (90)
includes a separate fiber routing channel (130) for receiving an optical fiber (131) routed

outside the optical fiber transport tube (28).

19. The fixation module (90) of claim 18, wherein the fiber routing channel (130)
includes a retention portion (130A) including fiber retention members (134), and wherein
the fixation module (90) includes a detachable tool (138) having an insertion portion
(144) that can be inserted into the retention portion (130A) for forcing the optical fiber
(131) into the retention portion (130A).

20. The fixation module (90) of claim 19, wherein the insertion portion (144) includes

ribs (150) that are received within guide slots (146) of the retention portion (130A).
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