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HINGED FIBER OPTIC MODULE HOUSING AND MODULE 

ABSTRACT OF THE DISCLOSURE 

A single part fiber optic module housing, comprising: 

a main body having at least one top panel, at least one bottom panel, and at least 

two side panels, the main body defining an internal chamber therein configured to 

support one or more fiber optic components, wherein the main body is foldably 

assemblable; 

a panel having one or more fiber optic component openings configured to support 

the one or more fiber optic components; and 

a thinned section integral with the main body and the panel such that the main 

body, the panel, and the thinned section are one piece, the thinned section comprising at 

least one living hinge disposed between a portion of the main body and the panel, 

wherein the panel is configured to open from and against or substantially against the main 

body about the at least one living hinge, 

wherein the at least one top panel, the at least one bottom panel, and the at least 

two side panels of the main body and the panel are foldable into a flat or substantially flat 

single part when disposed in a disassembled form.



HINGED FIBER OPTIC MODULE HOUSING AND MODULE 

[0001] This application is a divisional application of Australian Patent Application 

No. 2010218229, the contents of which are incorporated herein by way of reference.  

This application is related to International Application No. PCT/US10/24888 filed 

February 22, 2010, which claims the benefit of priority to United States Application No.  

12/394,114, filed February 27, 2009, both applications being incorporated herein by 

reference.  

Field of the Disclosure 

[0002] The technology of the disclosure relates to fiber optic module housings and 

modules that support fiber optic connections.  

Technical Background 

[0003] Benefits of optical fiber use include extremely wide bandwidth and low noise 

operation. Because of these advantages, optical fiber is increasingly being used for a 

variety of applications, including but not limited to broadband voice, video, and data 

transmissions. Fiber optic networks employing optical fibers are being developed and 

used to deliver voice, video, and data transmissions to subscribers over both private and 

public networks. These fiber optic networks often include separated connection points at 

which it is necessary to link optical fibers in order to provide "live fiber" from one 

connection point to another connection point. In this regard, fiber optic equipment is 

located in data distribution centers or central offices to support interconnections.  

[0004] Fiber optic components provided in a fiber optic module may be difficult to 

access when establishing and modifying connections as well as when cleaning due to 

limited finger access. The fiber optic components may be removed from the fiber optic 

module to gain sufficient access and then re-installed. For example, the fiber optic 

components may be removed for cleaning during loss insertion testing. However after 

cleaning, the operator may not fully establish a fiber optic connection to a particular fiber 

optic component. Even so, the fiber optic module may still pass the loss insertion testing.  
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However, subsequently during transport or operation, the fiber optic connection to a fiber 

optic component may become disconnected. As a result, a customer service call or report 

may be generated reporting a perceived broken optical fiber or fiber optic component for 

a fiber optic module that does not actually exist.  

[0005] Thus, a need exists to provide a fiber optic module that allows for easy 

accessibility of components, including but not limited to connectors and adapters, to 

avoid or reduce the possibility of partially latching of components, including fiber optic 

connectors into fiber optic adapters, when installing and re-installing connections.  

SUMMARY OF THE INVENTION 

[0006] According to one aspect of the invention, there is provided a single part fiber 

optic module housing, comprising: a main body having at least one top panel, at least one 

bottom panel, and at least two side panels, the main body defining an internal chamber 

therein configured to support one or more fiber optic components, wherein the main body 

is foldably assemblable; a panel having one or more fiber optic component openings 

configured to support the one or more fiber optic components; and a thinned section 

integral with the main body and the panel such that the main body, the panel, and the 

thinned section are one piece, the thinned section comprising at least one living hinge 

disposed between a portion of the main body and the panel, wherein the panel is 

configured to open from and against or substantially against the main body about the at 

least one living hinge, wherein the at least one top panel, the at least one bottom panel, 

and the at least two side panels of the main body and the panel are foldable into a flat or 

substantially flat single part when disposed in a disassembled form.  

[0007] According to another aspect of the invention, there is provided a single part 

fiber optic module housing, comprising: a main body comprising a first section, a second 

section, a third section, and one or more thinned sections each integral with at least two 

of the first section, the second section, and third section, such that each thinned section is 

one piece with its respective integral sections, the one or more thinned sections 

comprising one or more living hinges disposed between the first end section and the 

second end section; one or more panels connected to the main body each having one or 

more fiber optic component openings configured to support one or more fiber optic 
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components, each of the one or more panels connected to the main body by one or more 

thinned sections integral with the main body and the one or more panels such that the 

main body, the one or more panels, and the one or more thinned sections are one piece, 

the one or more thinned sections comprising one or more living hinges, wherein the one 

or more panels is configured to open from and against or substantially against the main 

body about the one or more living hinges, wherein the first section, second section, and 

the third section of the main body the one or more panels are foldable into a flat or 

substantially flat single part when disposed in a disassembled form; and one or more 

locking mechanisms disposed between at least two of the first section, the second section, 

and the third section, and configured to interlock to form an internal chamber in the main 

body.  

[0008] According to another aspect of the invention, there is provided a single part 

fiber optic module housing, comprising: a main body, comprising: a first end section; a 

second end section; one or more intermediate sections disposed between the first end 

section and the second end section, the first end section, the second end section, and the 

one or more intermediate sections defining an internal chamber therein; one or more first 

living hinges disposed between the first end section and a first end of the one or more 

intermediate sections, each of the one or more first living hinges comprising a thinned 

section integrally formed between the first end section and first end of the one or more 

intermediate sections; and one or more second living hinges disposed between the second 

end section and a second end of the one or more intermediate sections opposite the first 

end of the one or more intermediate sections, each of the one or more second living 

hinges comprising a thinned section integrally formed between the second end section 

and the second end of the one or more intermediate sections; one or more panels each 

having one or more fiber optic component openings configured to support one or more 

fiber optic components, each of the one or more panels connected to the main body by 

one or more third living hinges, each of the one or more third living hinges comprising a 

thinned section integrally formed between the main body and the one or more panels, 

wherein the one or more panels is configured to open from and against or substantially 

against the main body about the one or more third living hinges, wherein the first end 

section, second end section, each of the one or more intermediate sections, and each of 
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the one or more panels are foldable into a flat or substantially flat single part when 

disposed in a disassembled form; and one or more locking mechanisms disposed between 

the first end section and the second end section and configured to interlock to form the 

internal chamber in the main body.  

[0009] Additional features and advantages of the invention will be set forth in the 

detailed description which follows, and in part will be readily apparent to those skilled in 

the art from that description or recognized by practicing the invention as described 

herein, including the detailed description that follows, the claims, as well as the appended 

drawings.  

[0010] It is to be understood that both the foregoing general description and the 

following detailed description present embodiments of the invention, and are intended to 

provide an overview or framework for understanding the nature and character of the 

invention as it is claimed. The accompanying drawings are included to provide a further 

understanding of the invention, and are incorporated into and constitute a part of this 

specification. The drawings illustrate various embodiments of the invention, and together 

with the description serve to explain the principles and operation of the invention.  

BRIEF DESCRIPTION OF THE FIGURES 

[0011] FIG. 1 is an exemplary fiber optic module illustrating fiber optic connections 

inside a fiber optic module housing; 

[0012] FIG. 2 is an exemplary one-piece fiber optic module housing incorporating a 

living hinge between an opened front panel and a main body of the fiber optic module 

housing; 

[0013] FIG. 3 is the fiber optic module housing of FIG. 2 with the front panel closed 

to the main body of the fiber optic module housing; 

[0014] FIG. 4 is the fiber optic module housing of FIG. 3 with a side cover installed 

on the main body to seal off an internal chamber of the fiber optic module housing; 

[0015] FIG. 5 is an exemplary fiber optic module incorporating a hinge between an 

opened front panel and a main body of the fiber optic module housing, wherein the hinge 

is a separate part from the front panel and fiber optic module housing; 
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[0016] FIG. 6 is the fiber optic module housing of FIG. 5 with the front panel closed 

to the main body of the fiber optic module housing; 

[0017] FIG. 7 is an alternate exemplary fiber optic module incorporating a living 

hinge between an opened rear panel and a main body of a fiber optic module housing; 

[0018] FIG. 8 is the fiber optic module of FIG. 7 with the rear panel closed to the 

main body of the fiber optic module housing; 

[0019] FIG. 9 is an alternate exemplary unassembled fiber optic module housing 

incorporating living hinges between joint interfaces of the fiber optic module housing; 

and 

[0020] FIG. 10 is the fiber optic module housing of FIG. 9 assembled.  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] Reference will now be made in detail to the preferred embodiments of the 

present invention, examples of which are illustrated in the accompanying drawings, in 

which some, but not all embodiments of the invention are shown. Indeed, the invention 

may be embodied in many different forms and should not be construed as limited to the 

embodiments set forth herein; rather, these embodiments are provided so that this 

disclosure will satisfy applicable legal requirements. Whenever possible, like reference 

numbers will be used to refer to like components or parts.  

[0022] Embodiments disclosed in the detailed description include fiber optic module 

housings and modules. The fiber optic module housing comprises at least one hinge 

disposed between a portion of a main body and a panel configured to support one or more 

fiber optic components. The panel can be opened from and closed against or 

substantially against the main body about the hinge. In this manner, the panel can be 

opened from the main body to provide enhanced access to the panel, fiber optic 

components disposed in the panel, and/or the internal chamber of the fiber optic module 

housing. In certain embodiments, the hinge is a living hinge made from a material 

joining the panel and a portion of the main body that allows the panel to bend along the 

living hinge with respect to the main body. The panel and main body may be constructed 

out of one part with the living hinge disposed in the part therebetween to provide a hinge 
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between the panel and main body. In other embodiments, the hinge is a separate part 

disposed between and attached to the panel at a portion of the main body.  

[0023] FIG. 1 illustrates an example of what may be termed a high density fiber optic 

module 10. The side cover of the fiber optic module 10 is removed so that the fiber optic 

components and cables contained therein can be seen. As illustrated therein, the fiber 

optic module 10 is comprised of a housing 12 containing twelve (12) duplex LC fiber 

optic adapters 14 on a front side 16 of the fiber optic module 10 for supporting up to 

twelve (12) duplex LC fiber optic connectors 18. The housing 12 also contains two, 

twelve (12) fiber MTP adapters 20 on a rear side 22 of the fiber optic module 10 to 

support two (2) MTP fiber optic connectors 24, each supporting twelve (12) optical 

fibers. A cable harness 26 containing the fiber optic connectors 18, 24 on each end are 

plugged into fiber optic adapters 14, 20 to establish fiber optic connections between the 

fiber optic adapters 14, 20. In this manner, when fiber optic cables (not shown) external 

to the fiber optic module 10 are plugged into the fiber optic adapters 14, 20, optical 

connections are established between the fiber optic cables.  

[0024] As can be seen in the fiber optic module 10, the fiber optic adapters 14, 20, 

and fiber optic connectors 18, 24 are fitted tightly inside the housing 12. Finger access 

between the fiber optic adapters 14, 20, and fiber optic connectors 18, 24 is limited and 

thus may be difficult to access when establishing and modifying connections and as well 

as when cleaning. As a result, the fiber optic adapters 14, 20, and/or the fiber optic 

connectors 18, 24 may be removed from the fiber optic module 10 to gain sufficient 

access and then re-installed. For example, the fiber optic connectors 18, 24 latched into 

the fiber optic adapters 14, 20 may be removed for cleaning during loss insertion testing.  

After cleaning, the operator may not fully latch a particular fiber optic connector 18, 24 

back into a respective fiber optic adapter 14, 20. Even so, the fiber optic module 10 may 

still pass the loss insertion testing. However, subsequently during transport or operation, 

the partially latched fiber optic connector 18, 24 may vibrate or otherwise fall out of the 

fiber optic adapter 14, 20. As a result, a customer service call or report may be generated 

reporting a perceived broken optical fiber or component for a fiber optic module that does 

not actually exist.  
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[0025] In this regard, FIGS. 2-4 illustrate a first embodiment of a fiber optic module 

housing 30 that incorporates a hinge to provide improved accessibility. The fiber optic 

module housing 30 is configured to support fiber optic adapters and connectors (not 

shown) to support fiber optic connections as part of a fiber optic module. In this regard, 

FIG. 2 illustrates a side perspective view of the fiber optic module housing 30 

incorporating a hinge 32. The fiber optic module housing 30 is shown with its 

longitudinal axis A1 aligned in a vertical or y-axis orientation and its latitudinal axis A2 

oriented in the horizontal or x-axis orientation. However, the fiber optic module housing 

30 could be oriented such that its latitudinal axis A2 is aligned in a vertical or y-axis 

orientation and its longitudinal axis A1 aligned in a horizontal or x-axis orientation. Any 

other orientation is possible. The hinge 32 is disposed between a portion 33 of the main 

body 34 and a front panel 36. In this manner, the front panel 36 can rotate about the 

hinge 32 to open (as illustrated in FIG. 2) and close against or substantially against the 

main body 34 (as illustrated in FIG. 3). The ability to open the front panel 36 from the 

main body 34 allows enhanced accessibility into an internal chamber 38 inside the main 

body 34. The front panel 36 can also be opened about the hinge 32 to access any fiber 

optic components (not shown) disposed in the internal chamber 38. Examples of fiber 

optic components that can be supported and accessed in the internal chamber 38 include, 

but are not limited to, fiber optic adapters, connectors, and cable harnesses.  

[0026] Because the front panel 36 is hingedly attached to the main body 34, the front 

panel 36 can also be opened from the main body 34 to access fiber optic components 

disposed in the fiber optic component openings 40 in the front panel 36. For example, 

fiber optic adapters (not shown) may be disposed in the fiber optic component openings 

40, wherein a cable harness having fiber optic connectors and contained in the internal 

chamber 38 of the fiber optic module housing 20, is connected to the fiber optic adapters.  

The ability to open the front panel 36 changes the orientation of the front panel 36 and 

any fiber optic components disposed in the fiber optic component openings 40 of the 

front panel 36. In this manner, access to the fiber optic components is more convenient 

and does not require accessing the internal chamber 38 where a high density of fiber optic 

components may be provided thereby limiting access. For example, this enhanced access 
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may be useful when cleaning fiber optic connectors disposed or attached to fiber optic 

components disposed in the fiber optic component openings 40.  

[0027] Further, in this embodiment, the hinge 32 is a living hinge. A living hinge is a 

flexible and generally thin hinge or flexure bearing typically made from plastic that joins 

two rigid plastic parts together allowing them to bend along the line of the hinge. In this 

embodiment, the two rigid parts joined together by the hinge 32 are the front panel 36 

and a base side 42 of the main body 34. In this embodiment, the hinge 32 is formed from 

a thinned section (i.e., thinner than the thickness of the main body 34 and front panel 36) 

of a plastic bend to allow movement or flexing. The minimal friction and light wear in 

the hinge 32 makes it useful to provide as a hinge between two parts. Further, a living 

hinge may be a low cost to manufacture. In this embodiment, the main body 34, the front 

panel 36, and the hinge 32 disposed therebetween can be made out of a Polypropylene 

resin. However a Polyethylene resin is also another suitable material choice. Any other 

material(s) may be used to form the front panel 36, the main body 34, and the hinge 32 

disposed therebetween depending on the desired fatigue resistance of the hinge 32. Other 

examples include Valox and nylon. The fatigue resistance determines the functional life 

of the hinge 32, meaning the ability to resist fatigue after a given number of openings and 

closings.  

[0028] The hinge 32 in FIG. 2 can be formed from an injection molding or extrusion 

process that creates the main body 34, the front panel 36, and the hinge 32 as a single 

part. In this embodiment, the main body 34 is comprised of the base side 42, top and 

bottom sides 44, 46, and a rear panel 48, which can also be formed from an injection 

molding or extrusion process as part of the single part along with the front panel 36 and 

the hinge 32. The top and bottom sides 44, 46, and the rear panel 48 are each arranged 

orthogonally or substantially orthogonally to the base side 42 during the molding process 

to form the internal chamber 38. The rear panel 48 in this embodiment also contains one 

or more fiber optic component openings 49 configured to support one or more fiber optic 

components for establishing fiber optic connections to fiber optic components disposed in 

the fiber optic component openings 40 disposed in the front panel 36.  

[0029] In this embodiment, as illustrated in FIG. 2, the front panel 36 includes 

mounting orifices 51A, 51B that are configured to receive fasteners (not shown) for 
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attaching the fiber optic module housing 30 to a chassis. Also, a grommet 53 may be 

disposed inside one or both of the mounting orifices 51A, 51B and configured to receive 

fasteners to secure the fiber optic module housing 30 to a chassis. Only one grommet 53 

is illustrated as being disposed in a mounting orifice in FIGS. 2-4 (i.e., mounting orifice 

51B); however, a grommet may also be disposed in mounting orifice 51A as well. Also 

in this embodiment, locking mechanisms 50A, 50B are provided, as illustrated in FIG. 2, 

to allow the front panel 36 to be locked or secured to the main body 34 when closed.  

This prevents the front panel 36 from swinging open unintendedly during manufacture, 

shipment, and/or during and after installation and so that any fiber optic components 

installed in the internal chamber 38 are protected, such as from dust and other debris. In 

this embodiment, the locking mechanisms 50A, 50B are provided in the form of latches 

52A, 52B disposed in the front panel 36. Two latches 52A, 52B are disposed on the front 

panel 36: one latch 52A at a top section 54 of the front panel 36, and one latch 52B at a 

bottom section 56 of the front panel 36. However, any number of latches can be 

provided. Each latch 52A, 52B is configured to be received into a corresponding latch 

receiver 58A, 58B disposed on portions 59A, 59B on the top side 44 and bottom side 46, 

respectively, of the main body 34. The latches 52A, 52B are biased towards the main 

body 34. When the front panel 36 is closed against or substantially against the main body 

34, latch fingers 60A, 60B move into the internal chamber 38 adjacent the top side 44 and 

bottom side 46, respectively, wherein latch ends 62A, 62B disposed on the ends of the 

latch fingers 60A, 60B move inside and engage into their respective latch receivers 58A, 

58B. This is illustrated in FIG. 3. Because the latch ends 62A, 62B are biased toward 

the main body 34, the latch ends 62A, 62B remain secured inside the latch receivers 58A, 

58B until released.  

[0030] To open the front panel 36 after being latched, the latch fingers 60A, 60B are 

released from the latch receivers 58A, 58B by pushing in the latch fingers 60A, 60B 

disposed in the latch receivers 58A, 58B in the internal chamber 38. This action moves 

the latch ends 62A, 62B outside of the latch receivers 58A, 58B such that they are 

released. The front panel 36 will then be free to be opened about the hinge 32 from the 

main body 34 for access, as illustrated in FIG. 2. After access, the front panel 36 can 

then again be closed or substantially closed against the main body 34 and secured to the 
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main body 34 via the locking mechanisms 50A, 50B, as illustrated in FIG. 3. Note that a 

reverse latching system could also be employed wherein latch receivers are disposed in 

the front panel 36 and the latches are disposed in a portion 61 of the main body 34. In 

this alternative, the latches would remain fixed on the main body 34 while the latch 

receivers move along with the movement of the front panel 36 about the hinge 32.  

[0031] In FIGS. 2 and 3, the internal chamber 38 of the fiber optic module housing 

30 was exposed so that the internal features of the fiber optic module housing 30 could be 

illustrated and discussed. However, after the fiber optic module housing 30 is 

constructed and fiber optic components are installed in the internal chamber 38 and 

disposed through the front panel 36 and rear panel 48, a side cover 64 is installed on the 

main body 34, as illustrated in FIG. 4. The side cover 64 closes off the main body 34 

and the internal chamber 38 to provide structural integrity to the main body 34 and to 

protect fiber optic components disposed in the internal chamber 38. Although the side 

cover 64 is a separate part from the main body 34 in this embodiment, the side cover 64 

becomes part of the fiber optic module housing 30 when installed. Any form of securing 

or attachment of the side cover 64 to the main body 34 can be employed, including but 

not limited to latches, including latches similar to the locking mechanisms 50A, 50B 

previously described, a groove and tongue arrangement, and an indention and protrusion 

arrangement as examples. Further, an adhesive or epoxy may be placed between the side 

cover 64 and the main body 34 to secure the two together, if desired, although such may 

not be necessary if the fiber optic module housing 30 does not require sealing, such as 

when provided in an indoor environment as an example.  

[0032] FIGS. 5 and 6 illustrate an alternate fiber optic module housing 30' to the 

fiber optic module housing 30 of FIGS. 2-4. The fiber optic module housing 30' is of 

similar construction and parts as the fiber optic module housing 30 in FIGS. 2-4, and 

thus similar parts are indicated by the same element number with the appendage of an 

apostrophe mark ('). However, in the fiber optic module housing 30' in FIGS. 5 and 6, 

the hinge 32' is not a living hinge. Instead, the hinge 32' is a separate part that is 

installed between a front panel 36' and a main body 34' in the fiber optic module housing 

30'. Thus, the front panel 36' is not provided as part of a single part along with the main 

body 34'. The hinge 32' may be any type of hinge desired. Examples include a door 
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hinge, a butt hinge, a continuous hinge, a concealed hinge, a tee hinge, a butterfly hinge, 

a barrel hinge, a strap hinge, and a friction hinge, as examples, just to name a few. The 

remaining elements and their functions in the fiber optic module housing 30' of FIGS. 5 

and 6 have the same or essentially the same function as their counterparts in the fiber 

optic module housing 30 of FIGS. 2-4. The previous discussion of these elements and 

their functions are equally applicable for the fiber optic module housing 30' of FIGS. 5 

and 6 and thus will not be repeated here again.  

[0033] FIGS. 7 and 8 illustrate another embodiment of a fiber optic module 80 and 

fiber optic module housing 82 that may be employed. In this embodiment, a rear panel 

85 of the fiber optic module housing 82 is hingedly attached to a main body 84. This is 

opposed to a front panel being hingedly attached to a main body, as provided in 

embodiments illustrated in FIGS. 2-6. Like provided for the front panel 36 in the fiber 

optic module housing 30 in FIGS. 2-4, the rear panel 85 in FIGS. 7 and 8 is hingedly 

attached to the main body 84 via a living hinge 86 disposed between the rear panel 85 

and a portion 87 of a main body 84 to provide improved accessibility. The same 

attributes and discussion regarding the living hinge provided above with respect to the 

fiber optic module housing 30 in FIGS. 2-4 is equally applicable for the living hinge 86 

here and thus will not be repeated.  

[0034] However, in this embodiment, a number of living panel hinges 88A, 88B are 

also disposed in the rear panel 85 that allow panel sections 90A-90C of the rear panel 85 

to bend with respect to each other about the living panel hinges 88A, 88B. Providing 

panel hinges between panel sections of a fiber optic module housing panel may be useful 

for accessibility of fiber optic components, such as fiber optic adapters 92 disposed 

through fiber optic component openings 100 in the rear panel 85 as illustrated in FIGS. 7 

and 8, if a panel is not substantially planar. In this embodiment, because the rear panel 

85 is not comprised of coplanar surfaces, access to fiber optic components, such as the 

fiber optic adapters 92, disposed in the rear panel 85 may still be difficult even when the 

rear panel 85 is opened from the main body 84 about the living hinge 86. The inclusion 

of living panel hinges 88A, 88B provides more flexibility in accessing fiber optic 

components disposed in the rear panel 85. Note that in this embodiment, three (3) panel 

11



sections 90A-90C are provided; however, only one (1) or any number of panel sections 

90 may be provided.  

[0035] Turning back to FIGS. 7 and 8, the rear panel 85 can rotate about the living 

hinge 86 to open (as illustrated in FIG. 7) and close against or substantially against the 

main body 84 (as illustrated in FIG. 8) to allow accessibility into an internal chamber 94 

inside the main body 84. The rear panel 85 can also be opened about the living hinge 86 

to access any fiber optic components (not shown) disposed in the internal chamber 94.  

Examples of fiber optic components that can be supported in the internal chamber 94 

include, but are not limited to, fiber optic adapters, connectors, and cable harnesses.  

These fiber optic components are used to establish fiber optic connections between fiber 

optic components (not shown) disposed in fiber optic component openings 96 in a front 

panel 98 and the fiber optic components disposed in the fiber optic component openings 

100 in the rear panel 85.  

[0036] Because the rear panel 85 is hingedly attached to the main body 84, the rear 

panel 85 can be opened from the main body 84 to access any fiber optic components (not 

shown) disposed in the internal chamber 94, for example, the fiber optic adapters 92 

disposed in the fiber optic component openings 100. As another example, the rear panel 

85 can be opened to access a cable harness (not shown) having fiber optic connectors 

connected to the fiber optic adapters 92. The cable harness may connect the fiber optic 

adapters 92 to fiber optic adapters 102 disposed in the fiber optic component openings 96 

in the front panel 98.  

[0037] In the fiber optic module housing 82 of FIGS. 7 and 8, the living hinge 86 is 

formed from an injection molding operation that creates the main body 84, the rear panel 

85, and the living hinge 86 at one time as a single part. In this embodiment, the main 

body 84 is comprised of a base side 104, top and bottom sides 106, 108, and the rear 

panel 85, which are also formed from the injection molding operation as part of the single 

part with the rear panel 85 and the living hinge 86. The top and bottom sides 106, 108, 

and the rear panel 85 are each arranged orthogonally or substantially orthogonally to the 

base side 104 during the molding process to form the internal chamber 94. Also as part 

of the single part, the two living panel hinges 88A, 88B are also formed in the rear panel 

85 to form the individual panel sections 90A-90C. Thus, when the fiber optic module 
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housing 82 is assembled, the rear panel 85 can bend about the living hinge 86, and the 

panel sections 90A-90C can bend about the living panel hinges 88A, 88B.  

[0038] To attach or close the rear panel 85 against or substantially against the main 

body 84, a top section 110 of the panel section 90C is secured to the top side 106 of the 

main body 84. In this embodiment, a locking mechanism 112 is provided in the form of a 

latch receiver 114 disposed in the top side 106 and configured to receive a latch 116 

similar to the latch and latch receivers 58, 60 in FIGS. 2-4. Any other type of securing or 

locking mechanism or system may be employed, including but not limited to a latching 

system like that provided for the fiber optic module housings 30, 30' in FIGS. 2-6. To 

open the rear panel 85 after being secured to the main body 84, the rear panel 85 is 

unsecured or unlocked from the top side 106. The fiber optic module housing 82 can be 

installed if desired, into a fiber optic equipment housing, such as a chassis. The front 

panel 98 includes mounting orifices 118A, 118B that are configured to receive fasteners 

(not shown) for attaching the fiber optic module housing 82 to a chassis. Also, grommets 

(not shown) could be disposed in either or both of the mounting orifices 118A, 118B and 

configured to receive fasteners (not shown) to secure the fiber optic module housing 82 to 

a chassis.  

[0039] Also in the illustrations of FIGS. 7 and 8, the internal chamber 94 of the fiber 

optic module 80 was exposed so that the internal features of the fiber optic module 

housing 82 could be illustrated and discussed. However, after the fiber optic module 

housing 82 is constructed and fiber optic components are installed in the internal chamber 

94 and disposed through the front panel 98 and rear panel 85, a side cover (not shown) is 

installed on the main body 84, like that of the side cover 64 in FIG. 4 as an example.  

[0040] In another embodiment, a fiber optic module housing is provided that is 

comprised of a single part that is foldable for assembly employing the use of living 

hinges. An example of such a fiber optic housing module 120 is illustrated in FIGS. 9 

and 10. The fiber optic module housing 120 can be folded along certain sides during 

assembly to form an assembled housing used to provide a fiber optic module. FIG. 9 

illustrates the fiber optic module housing 120 before being folded for assembly. As 

illustrated therein, the fiber optic module housing 120 is comprised of a main body 122 

comprised of a first end section 124 and a second end section 126. Intermediate sections 
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128, 130 are disposed between the first end section 124 and the second end section 126.  

Living hinges 132, 134, 136 are disposed between each of the first end section 124 and 

the intermediate section 128, the intermediate section 128 and the intermediate section 

130, and the intermediate section 130 and the second end section 126, respectively. In 

this manner, each of the section ends 124, 126 and the intermediate section 128 can fold 

about the intermediate section 130 and onto each other to form the main body 122 having 

an internal chamber 138 contained therein, as illustrated in FIG. 10. In this regard, the 

main body 122 can be constructed using a mold or extrusion process as a single part. The 

living hinges 132, 134, 136 are thinned sections between the first and second end sections 

124, 126 and the intermediate sections 128, 130 that allow bending.  

[0041] In addition to the main body 122 being a single part, the fiber optic module 

housing 120 of FIGS. 9 and 10 also provides for front and real panels 140, 142 to be 

provided in the single part separated from the main body 122 from living hinges 144, 

146, respectively. In this manner, no sides or parts of the fiber optic module housing 120 

need be provided as separate parts; the fiber optic module housing 120 can be 

manufactured as a single part. In this regard, the fiber optic module housing 120 is 

provided and shown as being oriented with its latitudinal axis A3 in the horizontal or y

axis direction. The front panel 140 contains one or more fiber optic component openings 

148 configured to receive one or more fiber optic components (not shown) for 

establishing fiber optic connections with one or more fiber optic components (not shown) 

disposed in one or more fiber optic component openings 150 disposed in the rear panel 

142. Similar to the fiber optic module housing 30 in FIGS. 2-4 and the description 

provided therein, fiber optic connections can be established with fiber optic components 

disposed in the front and rear panels 140, 142 via cable harnesses or other fiber optic 

components and/or cables placed inside the internal chamber 138. A cable harness may 

be connectorized on each of the front and rear panels 140, 142 with fiber optic connectors 

that connect to fiber optic adapters disposed in the front and rear panels 140, 142 as an 

example.  

[0042] The fiber optic module housing 120 in FIGS. 9 and 10 also contains one or 

more locking mechanisms 152 that allow the components of the fiber optic module 

housing 120, namely the first and second end sections 124, 126, the intermediate sections 
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128, 130, and the front and rear panels 140, 142, to be secured after folding so that they 

stay folded in place to provide an assembled fiber optic module housing 120, as 

illustrated in FIG. 10. As illustrated in FIG. 9, the locking mechanisms 152 are provided 

in the form of latches 154 and latch receivers 160. Two latches 154A, 154B are disposed 

on the front panel 140 like provided in the front panel 36 of the fiber optic module 

housing 30 in FIGS. 2-4. One latch 154A is disposed on a left section 157 of the front 

panel 140 and a second latch 154B is disposed on a right section 158 of the front panel 

140. However, any number of latches can be provided. Each latch 154A, 154B is 

configured to be received into a corresponding latch receiver 160A, 160B disposed of 

portions 161 on the intermediate section 128 and second end section 126, respectively.  

The latches 154A, 154B are biased towards the main body 122. When the front panel 

140 is closed against or substantially against the main body 122, latch fingers 162A, 

162B move into the internal chamber 138 adjacent to the intermediate section 128 and 

second end section 126, respectively, wherein latch ends 164A, 164B disposed on the 

ends of the latch fingers 162A, 162B move inside and engage into their respective latch 

receivers 160A, 160B. This is illustrated in FIG. 10. Because the latch ends 164A, 164B 

are biased toward the main body 122, the latch ends 164A, 164B remain secured inside 

the latch receivers 160A, 160B until released.  

[0043] To open the front panel 140 after being latched, the latch fingers 162A, 162B, 

are released from the latch receivers 160A, 160B by pushing the latch fingers 162A, 

162B disposed in the latch receivers 160A, 160B in towards the internal chamber 138, 

thus moving the latch ends 164A, 164B outside of the latch receivers 160A, 160B.  

Thereafter, the front panel 140 will then be free to be opened about the living hinge 144 

from the main body 122 for access. After access, the front panel 140 can then again be 

closed or substantially closed against the main body 122 and secured to the main body 

122 via the locking mechanisms 152A, 152B. Note that a reverse latching system could 

also be employed wherein the latch receivers 160 were disposed in the front panel 140 

and the latches 154 were disposed in the portion 161 of the main body 122. In this 

alternative, the latches 154 would remain fixed on the main body 122 while the latch 

receivers 160 move along with the movement of the front panel 140 about the living 

hinge 144. The rear panel 142 also contains latches 154C, 154D that are configured to 

15



engage with latch receivers 160C, 160D like that of the latches 154A, 154B and latch 

receivers 160A, 160B. Thus, the discussion and operation of the latches 154A, 154B and 

latch receivers 160A, 160B are applicable for the latches 154C, 154D and latch receivers 

160C, 160D and will not be repeated herein.  

[0044] The main body 122 also contains a locking mechanism 152 to assemble the 

main body 122 to form the internal chamber 138. The main body 122 may be assembled 

first before the front panel 140 is secure to the main body 122. As illustrated in FIG. 9, 

the first end section 124 contains a latch 154E that is configured to engage with a latch 

receiver 160E after the first and second section ends 124, 126 and intermediate sections 

128, 130 are folded about each other to form the main body 122 with the internal 

chamber 138 contain therein. The latch 154E and latch receiver 160E work like latches 

154A, 154B and latch receivers 160A, 160B disposed in the front panel 140 and the main 

body 122. Thus, the discussion and operation of the latches 154A, 154B and the latch 

receivers 160A, 160B are equally applicable for latch 154E and latch receiver 160E, and 

will not be repeated herein.  

[0045] After the fiber optic module housing 120 in FIG. 9 is fully assembled, the 

fiber optic module housing 120 appears as illustrated in FIG. 10. The fiber optic module 

housing 120 can then be installed, if desired, into a fiber optic equipment housing, such 

as a chassis. The front panel 140 includes mounting orifices 162A, 162B that are 

configured to receive fasteners (not shown) for attaching the fiber optic module housing 

120 to a chassis. Also, grommets (not shown) could be disposed in either or both of the 

mounting orifices 162A, 162B and configured to receive fasteners (not shown) to secure 

the fiber optic module housing 120 to a chassis. If access to the internal chamber 138 is 

needed, either the latch 154E can be released to open the main body 122, or latches 

154A, 154B and/or 154C, 154D can be released to open the front and rear panels 140, 

142, respectively. Further, the front panel 140 can be opened by releasing latches 154A, 

154B from latch receivers 160A, 160B. Similarly, the rear panel 142 can be opened by 

releasing latches 154C, 154D from latch receivers 160C, 160D. In each case, a living 

hinge allows a component of the fiber optic module housing 120 to be retracted and bent, 

or opened or closed, from the other components for access. The fiber optic module 

housing 120 could also be completely disassembled and reassembled at any time, if 
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desired. Complete disassembly such that the fiber optic module housing 120 lays flat in 

its single part may be desired for ease in cleaning.  

[0046] Fiber optic module housings and modules that are discussed herein encompass 

any type of fiber optic module and of any size or orientation. The fiber optic module 

housings disclosed herein can support any type of fiber optic components. Fiber optic 

components can include adapters or connectors of any connection type, including but not 

limited to LC, SC, ST, LCAPC, SCAPC, MTRJ, and FC fiber optic connection types.  

Any type of hinge may be disposed between adjacent sections or panels of the fiber optic 

module housing. Providing a living hinge allows certain components to be manufactured 

as one part. The components or parts of the fiber optic module housing can be of any 

type or material. If incorporating a living hinge, the material used is one that allows for a 

living hinge to be created into a part. An injection or extrusion molding processes can be 

employed to construct the fiber optic module housings, which are then assembled during 

manufacture. The fiber optic module housing may support fiber optic adapters, 

connectors, or any other type of fiber optic component or optical fiber components.  

Many modifications and other embodiments of the invention set forth herein will come to 

mind to one skilled in the art to which the invention pertains having the benefit of the 

teachings presented in the foregoing descriptions and the associated drawings. These 

modifications include, but are not limited to, the type of chassis, the configuration of the 

fiber optic module housing, the type of fiber optic connectors and/or adapters provided in 

the fiber optic module housing and a cable harness contained therein.  

[0047] Therefore, it is to be understood that the invention is not to be limited to the 

specific embodiments disclosed and that modifications and other embodiments are 

intended to be included within the scope of the appended claims. 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. Although specific 

terms are employed herein, they are used in a generic and descriptive sense only and not 

for purposes of limitation.  

[0048] It is understood that any acknowledgement of any prior art in this 

specification is not to be taken as an admission that this acknowledged prior art forms 

part of the common general knowledge in Australia or elsewhere.  
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[0049] Throughout the description and claims of this specification, the word 

"comprise" and variations of the word, such as "comprising" and "comprises", is not 

intended to exclude other additives, components, integers or steps.  
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The claims defining the invention are as follows: 

1. A single part fiber optic module housing, comprising: 

a main body having at least one top panel, at least one bottom panel, and at least 

two side panels, the main body defining an internal chamber therein configured to 

support one or more fiber optic components, wherein the main body is foldably 

assemblable; 

a panel having one or more fiber optic component openings configured to support 

the one or more fiber optic components; and 

a thinned section integral with the main body and the panel such that the main 

body, the panel, and the thinned section are one piece, the thinned section comprising at 

least one living hinge disposed between a portion of the main body and the panel, 

wherein the panel is configured to open from and against or substantially against the main 

body about the at least one living hinge, 

wherein the at least one top panel, the at least one bottom panel, and the at least 

two side panels of the main body and the panel are foldable into a flat or substantially flat 

single part when disposed in a disassembled form.  

2. The fiber optic module housing of claim 1, further comprising a fiber optic 

module comprised of at least one fiber optic component disposed in the fiber optic 

module housing.  

3. The fiber optic module housing of claim 1, wherein at least one fiber optic 

component is disposed in the one or more fiber optic component openings.  

4. The fiber optic module housing of claim 1, wherein the fiber optic module 

housing is made from a resin compound.  

5. The fiber optic module housing of claim 4, wherein the resin compound is a 

compound comprised from the group consisting of a Polyethylene, a Polypropylene, 

Valox, and nylon.  
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6. The fiber optic module housing of claim 1, further comprising one or more 

locking mechanisms disposed between the panel and a second portion of the main body 

to secure the panel against or substantially against the main body.  

7. The fiber optic module housing of claim 6, wherein each of the one or more 

locking mechanisms further comprises one or more locking mechanism releases.  

8. The fiber optic module housing of claim 6, wherein the one or more locking 

mechanisms comprise one or more latches disposed on the panel and one or more latch 

mechanism receivers disposed on the second portion of the main body; 

wherein the one or more latch mechanism receivers is configured to receive the 

one or more latches to hold the panel against or substantially against the main body.  

9. The fiber optic module housing of claim 1, wherein the panel is comprised of a 

front panel configured to open from and close against or substantially against a front side 

of the main body about the at least one living hinge.  

10. The fiber optic module housing of claim 1, wherein the panel is comprised of a 

rear panel configured to open from and against or substantially against a rear side of the 

main body about the at least one living hinge.  

11. The fiber optic module housing of claim 1, wherein the at least one living hinge is 

disposed in either a longitudinal axis or a latitudinal axis of the main body.  

12. The fiber optic module housing of claim 1, wherein the at least one living hinge is 

disposed in the panel.  

13. A single part fiber optic module housing, comprising: 

a main body comprising a first section, a second section, a third section, and one 

or more thinned sections each integral with at least two of the first section, the second 
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section, and third section, such that each thinned section is one piece with its respective 

integral sections, the one or more thinned sections comprising one or more living hinges 

disposed between the first end section and the second end section; 

one or more panels connected to the main body each having one or more fiber 

optic component openings configured to support one or more fiber optic components, 

each of the one or more panels connected to the main body by one or more thinned 

sections integral with the main body and the one or more panels such that the main body, 

the one or more panels, and the one or more thinned sections are one piece, the one or 

more thinned sections comprising one or more living hinges, wherein the one or more 

panels is configured to open from and against or substantially against the main body 

about the one or more living hinges, 

wherein the first section, second section, and the third section of the main body 

the one or more panels are foldable into a flat or substantially flat single part when 

disposed in a disassembled form; and 

one or more locking mechanisms disposed between at least two of the first 

section, the second section, and the third section, and configured to interlock to form an 

internal chamber in the main body.  

14. The fiber optic module housing of claim 13, further comprising a fiber optic 

module comprised of at least one fiber optic component disposed in the fiber optic 

module housing.  

15. The fiber optic module housing of claim 13, wherein the main body further 

comprises one or more intermediate sections disposed between at least two of the first 

section, the second section, and the third section.  

16. The fiber optic module housing of claim 15, wherein the one or more living 

hinges comprise at least one living hinge disposed between the first section and the one 

or more intermediate sections, and between the second section and the one or more 

intermediate sections.  
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17. The fiber optic module housing of claim 13, wherein the one or more locking 

mechanisms further comprise one or more latches configured to be received by one or 

more latch receivers.  

18. The fiber optic module housing of claim 13, wherein the one or more panels 

comprise a front panel connected to the main body via a living hinge among the one or 

more living hinges, the front panel configured to open from and against or substantially 

against the main body about the living hinge.  

19. The fiber optic module housing of claim 13, wherein the one or more panels 

comprise a rear panel connected to the main body via a living hinge among the one or 

more living hinges, the rear panel configured to open from and against or substantially 

against the main body about the living hinge.  

20. The fiber optic module housing of claim 13, further comprising one or more 

locking mechanisms disposed between each of the one or more panels and a second 

portion of the main body to secure the one or more panels against or substantially against 

the main body.  

21. The fiber optic module housing of claim 20, wherein the one or more locking 

mechanisms are disposed on opposite sides of the one or more panels.  

22. A single part fiber optic module housing, comprising: 

a main body, comprising: 

a first end section; 

a second end section; 

one or more intermediate sections disposed between the first end section 

and the second end section, the first end section, the second end section, and the 

one or more intermediate sections defining an internal chamber therein; 

one or more first living hinges disposed between the first end section and a 

first end of the one or more intermediate sections, each of the one or more first 
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living hinges comprising a thinned section integrally formed between the first end 

section and first end of the one or more intermediate sections; and 

one or more second living hinges disposed between the second end section 

and a second end of the one or more intermediate sections opposite the first end of 

the one or more intermediate sections, each of the one or more second living 

hinges comprising a thinned section integrally formed between the second end 

section and the second end of the one or more intermediate sections; 

one or more panels each having one or more fiber optic component openings 

configured to support one or more fiber optic components, each of the one or more panels 

connected to the main body by one or more third living hinges, each of the one or more 

third living hinges comprising a thinned section integrally formed between the main body 

and the one or more panels, wherein the one or more panels is configured to open from 

and against or substantially against the main body about the one or more third living 

hinges, 

wherein the first end section, second end section, each of the one or more 

intermediate sections, and each of the one or more panels are foldable into a flat or 

substantially flat single part when disposed in a disassembled form; and 

one or more locking mechanisms disposed between the first end section and the 

second end section and configured to interlock to form the internal chamber in the main 

body.  
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