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(54) [Title of Invention] DOUBLE-CORE OPTICAL CONNECTOR

(57) [Scope of Utility Model Registration Claims]

[Claim 1] A double-core optical connector comprising a

double-core optical connector plug and a double-core

optical connector adapter that mate together, wherein: an

identification guide part for fitting the two together when

mating and for identifying a type of optical fiber to be

connected is formed at a center of both side walls of a

housing of the double-core optical connector plug and

both side walls of a housing of the double-core optical

connector adapter; an incorrect insertion prevention guide

part for fitting the two together when mating and for

preventing incorrect insertion is formed at a position

shifted to one side from a center of a central partition part

separating two core compartment parts of the housing of

the double-core optical connector plug and a central

partition part separating two core compartment parts of

the housing of the double-core optical connector adapter;

and a single-core optical connector plug in which an

identification guide part identical to the identification

guide part provided in the double-core optical connector 

plug is provided only in a center of one side wall of a 

housing is mated with one from among the two core 

compartment parts of the housing of the double-core 

optical connector adapter such that the identification 

guide part formed on the side wall defining the core 

compartment part of both the side walls of the housing of 

the double-core optical connector adapter, and the 

identification guide part provided on the one side wall of 

the single-core optical connector plug part fit together. 

[Claim 2] The double-core optical connector according to 

claim 1, wherein, for the identification guide parts formed 

in the center of both side walls of the housing of the 

double-core optical connector plug and the center of both 

side walls of the housing of the double-core optical 

connector adapter, the identification guide part formed on 

one of the side walls has a different width from the 

identification guide part formed on the other side wall. 

[Claim 3] The double-core optical connector 
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 (2) DOUBLE-CORE OPTICAL CONNECTOR 

according to claim 1, wherein the central partition part 

separating the two core compartment parts of the housing 

of the double-core optical connector plug and the 

incorrect insertion prevention guide part formed at a 

position shifted to one side from the center of the central 

partition part separating the two core compartment parts 

of the housing of the double-core optical connector 

adapter are provided at various displacement positions by 

using removable key members. 

[Detailed Description of Invention]  

[0001]  

[Field of Industrial Application] The present invention 

relates to a double-core optical connector. 

[0002]  

[Conventional Art] Optical fibers for transmitting light 

include single-mode fibers (SM), grated-index fibers 

(GI), and step-index fibers (SI), and the like, with SM and 

GI being the main types for communication transmission. 

Single-mode fibers have a core diameter of 10 microns 

and a cladding diameter of 125 microns, while grated-

index fibers have a core diameter of 50 microns and a 

cladding diameter of 125 microns. Due to the propagation 

of light through the core, as relating to SM optical 

connectors for connecting single-mode fibers with a small 

core diameter in particular, whether they be single-core or 

double-core optical connectors, to minimize the loss of 

light transmission when mated, it is necessary to define 

only one mating direction and to take measures to prevent 

mating in a direction other than that defined direction. 

[0003] Furthermore, as described above, it is also 

necessary to distinguish optical connectors by the type of 

optical fiber to be connected among the various types of 

optical fibers, and necessary that these be configured such 

that different types of optical fibers are not connected to 

each other. Moreover, even when connecting optical 

fibers of the same type to each other, in systems such as 

LAN, at least four different types or so of optical 

connectors are needed for different applications, and in 

this case, it is also necessary that the mating of optical 

connectors for different applications with each other be 

prevented. 

[0004] One example of a conventional double-core 

optical connector that takes this into account is a duplex 

optical fiber connector, such as disclosed in JP H3-

149509 A, and another is an optical fiber connector, such 

as disclosed in the Specification of US Patent No. 

4953929. The duplex optical fiber connector disclosed in 

JP H3-149509 A is configured such that parts for 

connection to different receptacles can be interchanged to 

change a guide key arrangement. In addition, the optical 

fiber connector disclosed in the Specification of US 

Patent No. 4953929 uses an adapter to couple two single-

core optical connectors to form a double-core optical 

connector. 

[0005]  

[Problem to Be Solved by Invention] However, although 

the conventional duplex optical fiber connectors 

described above have a function that prevents incorrect 

insertion, they are double-core-only connectors, which 

cannot be mated with single-core optical connectors 

without risk of incorrect insertion. Furthermore, two 

single-core optical connectors that are combined to form 

a double-core optical connector such as described above 

do not have a function such as allows for insertion 

selection according to the different types of optical fibers 

to be connected or different applications of the connector. 

[0006] An object of the present invention is to provide a 

double-core optical connector that can solve such 

conventional problems. 

[0007]  

[Means for Solving Problem] The double-core optical 

connector according to the present invention is composed 

of a double-core optical connector plug and a double-core 

optical connector adapter that mate together, wherein: an 

identification guide part for fitting the two together when 

mating and for identifying a type of optical fiber to be 

connected is formed at a center of both side walls of a 

housing of the double-core optical connector plug and 

both side walls of a housing of the double-core optical 

connector adapter; an incorrect insertion prevention guide 

part for fitting the two together when mating and for 

preventing incorrect insertion is formed at a position 

shifted to one side from a center of a central partition part 

separating two core compartment parts of the housing of 

the double-core optical connector plug and a central 

partition part separating two core compartment parts of 

the housing of the double-core optical connector adapter; 

and a single-core optical connector plug in which an 

identification guide part identical to the identification 

guide part provided in the double-core optical connector 

plug is provided only in a center of one side wall of a 

housing is mated with one from among the two core 

compartment parts of the housing of the double-core 

optical connector adapter such that the identification 

guide part formed on the side wall defining the core 

compartment part of both the side walls of the housing of 

the double-core optical connector adapter, and the 

identification guide part provided on the one side wall of 

the single-core optical connector plug part fit together. 

[0008]  

[Embodiments] The present invention will be described 

in more detail below with respect to embodiments of the 

present invention based on the attached drawings. 

[0009] FIG. 1 is a perspective view of a double-core 

optical connector acting as one embodiment. As 

illustrated in FIG. 1, this embodiment of a double-core 

optical connector is composed of a double-core optical 

connector adapter 10 and a double-core optical connector 

plug 20 that mate together. The double-core optical 

connector adapter 10 is, for example, provided with a 

housing 11 integrally molded from a plastic material or 

the like, wherein this housing 11 has two core 

compartment parts in which ferrule alignment parts 1 and 

2 for receiving and aligning a ferrule or plug ferrule to 

which an optical fiber is connected are disposed at 

respective centers thereof. The housing 11 has two side 

walls 12 and 13 and a central partition part 14 separating 

the two core compartment parts. 

[0010] Meanwhile, the double-core optical connector 

plug 20 too is, for example, provided with a housing 21 

integrally molded from a plastic material or the like, 

wherein this housing 21 has two core compartment parts 
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in which ferrules 3 and 4 to which an optical fiber is 

connected are disposed at respective centers thereof. The 

housing 21 has two side walls 22 and 23 and a central 

partition part separating the two core compartment parts. 

The overall structure of these housings, the structure of 

each core compartment part, the structure of the ferrules, 

the structure of the ferrule alignment parts, and the like 

are normal and are not described in detail here. 

[0011] FIG. 2 illustrates in a left portion an enlarged front 

view of the double-core optical connector adapter 10 

illustrated in FIG. 1 and in a right portion an enlarged 

front view of the double-core optical connector plug 20 

illustrated in FIG. 1. As illustrated in FIGS. 1 and 2, the 

side walls 12 and 13 of the housing 11 of the double-core 

optical connector adapter 10 have identification guide 

keyways 15 and 16 formed therein, respectively, and the 

side walls 22 and 23 of the housing 21 of the double-core 

optical connector plug 20 have identification guide keys 

26 and 27 formed therein, respectively. As is well 

illustrated in FIG. 2, the identification guide keyway 15 is 

provided at a location shifted upward from a center of the 

side wall 12, and the identification guide keyway 16 is 

located in a center of the side wall 13. A width of the 

identification guide keyway 15 is larger than a width of 

the identification guide keyway 16. The width of upward 

shift from the center of the identification guide keyway 

15 is set to the amount that such is wider than the 

identification guide keyway 16. 

[0012] Similarly, as is well illustrated in FIG. 2, the 

identification guide keyway 15 is provided at a location 

shifted upward from a center of the side wall 22, and the 

identification guide key 27 is located in a center of the 

side wall 23. A width of the identification guide key 26 is 

larger than a width of the identification guide key 27. The 

width of upward shift from the center of the identification 

guide keyway 26 is set to the amount that such is wider 

than the identification guide keyway 27. 

[0013] Moreover, as illustrated in FIGS. 1 and 2, an 

incorrect insertion prevention guide groove 17A is 

formed in a portion in an upper half of the central 

partition part 14 of the housing 11 of the double-core 

optical connector adapter 10, and a groove 24 is formed 

in the central partition part of the housing 21 of the 

double-core optical connector plug 20 so as to leave an 

incorrect insertion prevention guide key 25A at a position 

in an upper half thereof. The position and width of the 

incorrect insertion prevention guide groove 17A 

correspond to the position and width of the incorrect 

insertion prevention guide key 25A, respectively. 

[0014] When mating the double-core optical connector 

plug 20 with the double-core optical connector adapter 10 

in the direction indicated by the arrow in FIG. 1, the 

identification guide keyway 15 and identification guide 

key 26, the identification guide keyway 16 and 

identification guide key 27, and the incorrect insertion 

prevention guide groove 17A and incorrect insertion 

prevention guide key 25A, which are at mutually 

corresponding locations, are fitted together to enable the 

mating thereof. When attempting to mate this in the 

opposite direction, for example, attempting to mate the 

double-core optical connector plug 20 with the double-

core optical connector adapter 10 in a direction reversed 

from the position illustrated in FIG. 1, the respective 

guide keyway and guide key cannot fit together, and thus 

mating is not possible. 

[0015] The examples illustrated in FIGS. 1 and 2 are for 

single-mode fibers (SM) and are type A. In other words, 

the mating between the identification guide keyway 15 

and the identification guide key 26 and the mating 

between the identification guide keyway 16 and the 

identification guide key 27 identifies being for single 

mode fiber (SM), and the mating between the incorrect 

insertion prevention guide groove 17A and the incorrect 

insertion prevention guide key 25A distinguishes being 

type A. For example, for grating index fibers (GI), for 

single-mode fibers (SM), the identification guide keyway 

15 should be provided shifted upward from the center, 

and the identification guide key 26 should be provided 

shifted downward. 

[0016] FIG. 3 is similar to FIG. 2, illustrating a type B for 

single-mode fibers (SM). Only the locations at which the 

incorrect insertion prevention guide groove 17B and the 

incorrect insertion prevention guide key 25B are provided 

differ, and thus no further details are described. 

[0017] FIG. 4 is similar to FIG. 2, illustrating a type M 

for single-mode fibers (SM). Only the locations at which 

the incorrect insertion prevention guide groove 17C and 

the incorrect insertion prevention guide key 25C are 

provided differ, and thus no further details are described. 

[0018] FIG. 5 is similar to FIG. 2, illustrating a type S for 

single-mode fibers (SM). Only the locations at which the 

incorrect insertion prevention guide groove 17D and the 

incorrect insertion prevention guide key 25D are provided 

and the widths thereof differ, and thus no further details 

are described. As is clear from contrasting FIGS. 2, 3, 4, 

and 5, a type S double-core optical connector plug can be 

mated with any type of double-core optical connector 

adapter, but in all other cases, it can be understood that 

the adapters and plugs must be of corresponding types to 

mate with each other, and therefore the incorrect insertion 

of different types with each other can be completely 

prevented. 

[0019] FIG. 6 illustrates a perspective view illustrating a 

single-core optical connector. As illustrated in FIG. 6, 

this single-core optical connector is composed of a single-

core optical connector adapter 30 and a single-core 

optical connector plug 40 that mate together. The single-

core optical connector adapter 30 is, for example, 

provided with a housing 31 integrally molded from a 

plastic material, wherein this housing 31 has a core 

compartment part in which a central ferrule alignment 

part 5 for receiving and aligning a ferrule or plug ferrule 

to which an optical fiber is connected is disposed at a 

center thereof. The housing 31 has two side walls 32 and 

33. 

[0020] Meanwhile, the single-core optical connector plug 

40 too is, for example, provided with a housing 41 

integrally molded in plastic material, wherein this 

housing 41 having a core compartment parts in which a 

ferrule 6 to which an optical fiber is connected is 

disposed at a center thereof. The housing 41 has two side 

walls 42 and 43. The overall structure of these housings,
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the structure of the core compartment part, the structure 

of the ferrule, the structure of the ferrule alignment parts, 

and the like are normal and are not described in detail 

here. 

[0021] As illustrated in FIG. 6, an identification guide 

keyway 34 is formed in a center of the side wall 32 of the 

housing 31 of the single-core optical connector adapter 

30, and an identification guide key 44 is formed in a 

center of the side wall 42 of the housing 41 of the single-

core optical connector plug 40. The width of these 

identification guide keyways 34 and identification guide 

key 44 are the same as the width of the identification 

guide keyway 16 and identification guide key 27 

provided in the double-core optical connector illustrated 

in FIG. 1. No such identification guide parts are provided 

on the opposite side walls of the housings 31 and 41. 

[0022] Accordingly, this single-core optical connector 

plug 40 can be used after being mated with the left side 

core compartment part of the double-core optical 

connector adapter 10 of the double-core optical connector 

of the present invention in FIG. 1 by fitting and inserting 

the identification guide key 44 in the identification guide 

keyway 15. Furthermore, this single-core optical 

connector plug 40 can also be used after being mated with 

the right side core compartment part of the double-core 

optical connector adapter 10 of the double-core optical 

connector of the present invention in FIG. 1 so as to be 

reversed from the state illustrated in FIG. 6 by fitting and 

inserting the identification guide key 44 in the 

identification guide keyway 16. 

[0023] FIG. 7 is a perspective view of a double-core 

optical connector plug acting as another embodiment of 

the present invention, and FIG. 8 illustrates a double-core 

optical connector adapter that mates with the double-core 

optical connector plug of FIG. 7, with the left part of the 

drawing illustrating an enlarged front view of the adapter 

and the right part of the drawing illustrating an enlarged 

cross-sectional view of the adapter. The double-core 

optical connector of the embodiment illustrated in FIGS. 

7 and 8 differs from the embodiment illustrated in FIG. 1 

only in that, instead of forming the incorrect insertion 

prevention guide part integrally with the housing, such is 

provided at various different shifted positions using 

removable key members, and thus only that difference is 

described in detail. 

[0024] First, as illustrated in FIG. 7, the inner side wall of 

one half part of the groove 24 from the center of the 

central partition part of the housing 21 of the double-core 

optical connector plug 20 has a corrugated connection 

groove 28 as a whole. FIG. 7 also illustrates in a 

perspective view a key member 50 that is connected by 

inserting at an appropriate position in this connection 

groove 28 to create an incorrect insertion prevention 

guide key for each type. This key member 50 has a 

different cross-sectional shape for a body 51 and for one 

end 52 and, as described below, is able to provide an 

incorrect insertion prevention guide part for different 

types while using the same key member by changing the 

direction of insertions into the connection groove 24. 

[0025] As illustrated in the schematic partial enlarged 

front view in the right part of FIG. 11, the key member 50 

is fitted within the groove 24 such that the one end 52 

engages with a right-leaning portion of the connection 

groove 28 of the groove 24 of the central partition part of 

the housing 21 of the double-core optical connector plug 

20, thereby providing an incorrect insertion prevention 

guide key for type A. Similarly, the key member 50 is 

fitted within the groove 24 such that the one end 52 

engages with a left-leaning portion of the connection 

groove 28 of the groove 24 of the central partition part of 

the housing 21 of the double-core optical connector plug 

20, thereby providing an incorrect insertion prevention 

guide key for type B. Similarly, the key member 50 is 

fitted within the groove 24 such that the one end 52 

engages with a central-leaning portion of the connection 

groove 28 of the groove 24 of the central partition part of 

the housing 21 of the double-core optical connector plug 

20, thereby providing an incorrect insertion prevention 

guide key for type M. 

[0026] Moreover, the key member 50 is fitted upside 

down within the groove 24 such that the body 51 engages 

with a central-leaning portion of the connection groove 

28 of the groove 24 of the central partition part of the 

housing 21 of the double-core optical connector plug 20, 

thereby providing an incorrect insertion prevention guide 

key for type S. 

[0027] Conversely, as illustrated in the enlarged partial 

cross-sectional view of the double-core optical connector 

adapter 10 illustrated in the right part of FIG. 8, a groove 

is formed in one half part from the center of the central 

partition part 14 of the housing, and an installation recess 

19 for inserting and fixing an installation part 61 of the 

key member 60 such as illustrated in FIG. 9 and FIG. 10 

is formed in a bottom part 18 thereof. FIG. 9 is a drawing 

illustrating each of a front view, a plan view, and a side 

view of the key members for providing the guide keyway 

for type M, and FIG. 10 is a drawing illustrating each of a 

front view, a plan view, and a side view of combinations 

of two of the key members 60 in FIG. 9 to form key 

members for types A, B, and S. 

[0028] As illustrated in a schematic partially enlarged 

front view in the left part of FIG. 11, the installation parts 

61 and 61 of the combined key members 60 and 60 

illustrated in FIG. 10 are fitted to a right-leaning portion 

of the installation recess 19 of the central partition part 14 

of the housing 11 of the double-core optical connector 

adapter 10, thereby providing an incorrect insertion 

prevention guide keyway 17A for type A. Similarly, the 

installation parts 61 and 61 of the combined key members 

60 and 60 illustrated in FIG. 10 are fitted to a left-leaning 

portion of the installation recess 19 of the central partition 

part 14 of the housing 11 of the double-core optical 

connector adapter 10, thereby providing an incorrect 

insertion prevention guide keyway 17B for type B. 

Similarly, the installation part 61 of the key member and 

60 illustrated in FIG. 9 is fitted to the left-leaning portion 

and the right-leaning portion of the installation recess 19 

of the central partition part 14 of the housing 11 of the 

double-core optical connector adapter 10, thereby 

providing an incorrect insertion prevention guide keyway 

17C for type M. Moreover, the installation parts 61 and 

61 of the combined key members 60 and 60 illustrated in 

FIG. 10 are fitted to two locations on the central-leaning 

portion of the installation recess 19 of the central partition 

part 14 of the housing 11 of the double-core optical 
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connector adapter 10, thereby providing an incorrect 

insertion prevention guide keyway 17D for type S. 

[0029]  

[Effect of Invention] The double-core optical connector 

according to the present invention has the structure 

described above and thus can not only prevent reverse 

insertion, but allow the type of optical fiber to be 

connected identified, enable incorrect insertion of 

different types of optical fibers in systems such as LAN 

to be prevented, and even allow for mating of a single-

core optical connector plug while preventing reverse 

mating. 

[Brief Description of Drawings]  

[FIG. 1] A perspective view illustrating a double-core 

optical connector acting as one embodiment. 

[FIG. 2] A drawing illustrating in the left part an enlarged 

front view of the double-core optical connector adapter 

illustrated in FIG. 1, and in the right part an enlarged 

front view of the double-core optical connector plug 

illustrated in FIG. 1. 

[FIG. 3] A drawing similar to FIG. 2 but illustrating the 

case of a different type. 

[FIG. 4] A drawing similar to FIG. 2 but illustrating the 

case of a different type. 

[FIG. 5] A drawing similar to FIG. 2 but illustrating the 

case of a different type. 

[FIG. 6] A perspective view illustrating a single-core 

optical connector. 

[FIG. 7] A perspective view illustrating a double-core 

optical connector plug acting as another embodiment of 

the present invention. 

[FIG. 8] A drawing illustrating a double-core optical 

connector adapter that mates with the double-core optical 

connector plug of FIG. 7, with the left part of the drawing 

illustrating an enlarged front view of the adapter and the 

right part of the drawing illustrating an enlarged cross-

sectional view of the adapter. 

[FIG. 9] A drawing illustrating each of a front view, a 

plan view, and a side view of the key members used to 

provide the guide keyway in the double-core optical 

connector adapter of FIG. 8. 

[FIG. 10] A drawing illustrating each of a front view, a 

plan view, and a side view of the combined key members 

used to provide the guide keyway in the double-core 

optical connector adapter of FIG. 8. 

[FIG. 11] A schematic partially enlarged view of the 

guide key and guide keyway with which the double-core 

optical connector plug and double-core optical connector 

adapter illustrated in FIGS. 7 and 8 are respectively 

provided, by type. 

[Description of Reference Numerals]  

10 Double-core optical connector adapter 

11 Housing 

12 Side wall 

13 Side wall 

14 Central partition part 

15 Identification guide keyway 

16 Identification guide keyway 

17A Incorrect insertion prevention guide groove 

20 Double-core optical connector plug 

21 Housing 

22 Side wall 

23 Side wall 

24 Groove 

25A Incorrect insertion prevention guide key 

26 Identification guide key 

27 Identification guide key 

30 Single-core optical connector adapter 

31 Housing 

32 Side wall 

33 Side wall 

34 Identification guide keyway 

40 Single-core optical connector plug 

41 Housing 

42 Side wall 

43 Side wall 

44 Identification guide key 
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[FIG. 3] [FIG. 4] 

[FIG. 6] [FIG. 5] 

[FIG. 9] [FIG. 10] 

[FIG. 8] 

[FIG. 7] 
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