
 

 

IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF DELAWARE 

SENKO ADVANCED COMPONENTS, 
INC., 

Plaintiff, 

vs. 

US CONEC, LTD.,  

 

Defendant. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

C.A. No. 23-83-JPM 
  
 

______________________________________ ) 
 

AMENDED AND SUPPLEMENTAL COMPLAINT 

Plaintiff Senko Advanced Components, Inc. ("Senko" or "Plaintiff") makes this Amended 

and Supplemental Complaint, including a demand for a jury trial, against Defendant US Conec, 

Ltd. ("US Conec" or "Defendant") and alleges as follows: 

NATURE OF THE ACTION 

1. This action seeks past and ongoing money damages and permanent injunctive 

relief for the Defendant's acts of making, using, selling, offering for sale, and/or importing its 

accused MDC and MMC fiber optic connector and adapter products that infringe Senko's rights 

in twelve issued U.S. patents. 

THE PARTIES 

2. Plaintiff Senko is incorporated under the laws of the State of Massachusetts, and 

its principal place of business is located at 2 Cabot Road, Suite 103, Hudson, Massachusetts 

01749.  
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3. Upon information and belief, Defendant US Conec, Ltd. is a corporation 

organized and existing under the laws of the State of Delaware, and its principal place of 

business is located at 1138 25th St SE, Hickory, North Carolina 28602.  

JURISDICTION AND VENUE 

4. This action arises under the United States patent laws, 35 U.S.C. § 101, et seq., 

including 35 U.S.C. § 271, et seq. This Court has subject matter jurisdiction under 28 U.S.C. 

§ 1331 and § 1338(a). 

5. This Court has personal jurisdiction over US Conec because, upon information 

and belief, US Conec is incorporated under the laws of the State of Delaware and therefore 

resides in Delaware. On information and belief, Defendant also regularly conducts business in 

this judicial district related to the products at issue in this action. On information and belief, 

Defendant uses, offers for sale and/or sells its products at issue in this action within this District 

or otherwise places such products within the stream of commerce with the expectation that they 

would be used in this District.  

6. Venue is proper in this judicial district pursuant to 28 U.S.C. § 1400(b) because 

US Conec is, upon information and belief, incorporated under the laws of the State of Delaware 

and is legally deemed to reside in Delaware.  

INTRODUCTION 

7. The parties are competitors in the markets for various types of passive fiber optic 

connection components.  Traditional customers for the parties' competing products are vendors 

who provide fiber optic equipment and solutions to data centers, communication network 

providers, and other owners of fiber optic networks.  Fiber optic communications require a high 

degree of accuracy at each connection point for robust, consistent, and high-speed transmission 

of data.  
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8. As demand for bandwidth has increased, networks increasingly use fiber optic 

systems instead of traditional copper-electrical systems because of fiber's capacity for higher 

speed and reduced maintenance. For example, networks rely on fiber optic components to 

connect the switches and servers that underlie high-speed computer and communication systems. 

In some fiber optic facilities, for example data centers, millions of connection components of the 

type sold by the parties are used to connect the optical fibers. 

9. Fiber optic cables hold one or more fibers that run between two points in a data 

center or communication network. It is challenging to directly connect (e.g., fuse) one optical 

fiber to another, so cables are terminated with standard connectors that are configured to plug 

into corresponding adapters to make optical connections.  

10. Most optical connectors in use today retain the ends of fibers in high-precision 

ferrules. The ferrules, in turn, are mounted in a housing or plug frame that attaches to the cable. 

Optical connector housings include precise alignment and retention features that correspond to 

complementary features of the adapter. Since optical fibers are often less than the diameter of a 

human hair, these alignment and retention features have very strict tolerances to ensure the fibers 

line up in the adapter. For ease of use, fiber optic connectors can be equipped with extraction 

mechanisms that enable them to be disconnected from the adapter after initial mating.  

11. Two types of ferrules are common: cylindrical single-fiber ferrules and 

rectangular multi-fiber ferrules. The industry frequently calls multi-fiber ferrules "MT" ferrules.  

Various fiber optic connectors have been developed around both types of ferrules.  

12. For many years, fiber optic networks have employed "small form factor" ("SFF") 

single-fiber ferrule connectors and adapters. In the United States, the most common type of SFF 

single-fiber ferrule connector is an LC Connector, which comprises a 1.25 mm-diameter ferrule 

Case 1:23-cv-00083-JPM   Document 40   Filed 02/01/24   Page 3 of 759 PageID #: 1640



4 
 

in a square connector housing with an integrated upper latch hook for securing the connector to a 

mating adapter. Two individual LC connectors are frequently assembled together in a side-by-

side configuration to make an LC duplex connector.  

13. The most common multi-fiber ferrule connector in the United States is called an 

MPO connector. In an MPO connector, there is a single MT ferrule that carries a plurality of 

optical fibers. This MPO connector has a rectangular housing and a spring-loaded sleeve and 

latching mechanism. 

14. Conventional LC and MPO connector and adapter components have met the 

industry's needs for many years. But within a fiber optic network installment, space can be at a 

premium. Optoelectronic transceivers have also advanced, creating a need for smaller fiber optic 

connection components that can accommodate more fiber connections in the same transceiver 

footprint. 

15. To meet the industry's desire for density, Senko has spent years developing a new 

generation of connectors and adapters with smaller footprints than the conventional components 

described above.  These efforts have yielded three all-new connection systems, which the 

industry now calls "VSFF," i.e., very small form factor.  Senko offers two "duplex" VSFF 

connector platforms that utilize two 1.25-mm single-fiber ferrules in each plug and one "multi-

fiber" VSFF connector platform that utilizes an MT ferrule in a plug.  

16. Senko's first VSFF product was a duplex connector platform called "CS". The CS 

platform includes duplex connectors and corresponding adapters. The CS connector has a 40% 

smaller size than the conventional duplex LC connector.  

17. After the CS connector, Senko released another VSFF duplex connector platform, 

called "SN". The SN connectors and adapters allow for even greater density than CS. Compared 
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with conventional LC components, the SN components allow for about three-times the fiber 

connection density.  

18. Most recently, Senko has begun marketing its SN-MT platform, which includes a 

connector and corresponding adapters. The SN-MT connector has a similar mating interface to 

the SN connector but uses a multi-fiber ferrule instead of two single-fiber ferrules. The SN-MT 

connector allows for about 2.7-times as many multi-fiber ferrules to be connected in a given 

footprint than the conventional MPO connector.  

19. Shown below is a chart with representative samples of Senko's CS, SN, and SN-

MT connectors and their corresponding adapters: 

Product platform Connector Adapter 

 

CS 

  

 

SN 

  
  

 

SN-MT 
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20. To achieve these improvements in fiber optic connection density while still 

meeting industry expectations for accuracy, robustness, and ease of use, Senko made significant 

research and development investments. Its research and development led to important 

innovations that underlie Senko's three VSFF product platforms. For example, Senko developed 

new low-profile push-pull latch interfaces that enable simple, accessible insertion and extraction 

of a VSFF connector within a small footprint. Senko also developed new ways to integrate the 

high-precision alignment features of connectors and adapters to save space. Additionally, Senko 

innovated new ways of enabling connector polarity reversal within the limited size available for 

VSFF connectors. Recognizing the importance of these innovations to the next generation of 

fiber optic network equipment, Senko consistently sought patent protection for its VSFF 

inventions. Seven of the resulting patents are the subject of this lawsuit.  

21. In addition to the VSFF products described above, Senko has numerous other 

products that relate to different fiber optic connectivity solutions.  Senko understands and values 

intellectual property rights that are intended to protect its products and innovation.  Senko has 

over 200 U.S. patents that cover various features and improvements in the field of fiber optic 

connectivity. Over 70 of Senko's patents pertain to VSFF interconnect systems. 

22. US Conec is also marketing two VSFF product lines in direct competition with 

Senko's patented VSFF products and in violation of the asserted patents.  US Conec's products in 

these two product lines are referred to herein as the "Infringing Products."1 

                                                 
1 A list of specific "Infringing Products" currently known to Senko is provided below.  See infra 
¶ 69.  Senko reserves the right to revise, amend, or supplement the list of Infringing Products as 
the case progresses. 
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23. The first US Conec VSFF product line is called MDC, which, upon information 

and belief, includes a VSFF duplex connector and various mating adapters. The MDC connector 

marketed by US Conec has a similar size to Senko's SN connector.  

24. The second US Conec VSFF product line is called MMC, which upon 

information and belief, includes a multi-fiber connector and various mating adapters. The MMC 

connector marketed by US Conec has a similar size to Senko's SN-MT connector. 

25. Below is a chart depicting representative Infringing Products that, based on 

information and belief, US Conec is selling or offering for sale, in direct competition with 

Senko's patented VSFF products: 

Product Platform Connector Adapter 

 

MDC 

   

 

MMC 

  
  

 

26. None of US Conec's VSFF products is cross-compatible with any of Senko's 

VSFF products. For example, it is not possible to make a direct optical connection between an 

SN connector and an MDC connector or an SN-MT connector and an MMC connector. 
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Likewise, it is not possible to properly mate an SN connector to an MDC adapter, or vice versa, 

or to properly mate an SN-MT connector to an MMC adapter, or vice versa.  

27. The above-described Senko and US Conec fiber optic connectivity products are 

generally not sold at retail to consumers. They are instead sold most often in bulk quantities to 

suppliers that specify these components in bids to supply equipment to a fiber optic network 

installation. Together with a lack of cross-compatibility between the parties' respective connector 

and adapters, this often leads to the "single-winner" bidding aspect of the competition for sales 

between companies such as Senko and US Conec.   

28. These market factors generally mean that for every bid in which a given network 

installation chooses to buy US Conec's infringing connectors and adapters, Senko is shut out 

completely from making that sale–and often future sales–to that end customer and its vendors. 

29. On information and belief, US Conec has successfully offered its Infringing 

Products in direct competition with Senko as part of bidding on at least two recent large-scale 

fiber optic network projects. When US Conec's Infringing Products are chosen for such 

installations over Senko's patented products, Senko is effectively shut out from being a supplier.   

30. If US Conec is allowed to continue marketing and promoting its infringing MDC 

and MMC connector and adapter products, then Senko will continue to suffer irreparable harm, 

including loss of sales, market share, profit, and goodwill. This impacts both Senko's sale of the 

CS, SN, and SN-MT product platforms and also its potential participation in more lucrative sales 

of entire data center installations and communication networks.  In short, Senko's VSFF 

innovation, its current market success, and its accompanying patent rights are deeply threatened 

by US Conec's infringement. 
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31. To eliminate further infringement and to recover appropriate legal and equitable 

remedies for past and ongoing infringement, Senko brings this action for patent infringement. 

THE SENKO ASSERTED PATENTS 

32. Senko has over 200 issued U.S. patents and is actively seeking additional 

protection for its innovative products and product features relating to fiber optic connectivity 

solutions. While Senko put US Conec on notice of infringement of several additional patents and 

claims before bringing this suit, the claims in this Complaint are for infringement of U.S. Patent 

Nos. 11,307,369; 11,333,836; 11,340,413; 11,415,760; 10,191,230; 11,181,701; 11,061,190; 

11,391,895; 11,435,535; 11,585,989; 11,774,685; and 11,809,006 (collectively, the "Asserted 

Patents"). Senko does not waive, and expressly reserves, all rights and claims for relief against 

US Conec and others with regard to its patent rights beyond those set forth in this Amended and 

Supplemental Complaint. 

THE '369 PATENT 

33. U.S. Patent No. 11,307,369 (the "'369 Patent") is entitled "ULTRA - SMALL 

FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE 

OUTER HOUSING." The '369 Patent was duly and legally issued on April 19, 2022, by the 

United States Patent and Trademark Office. A copy of the '369 Patent is attached to this 

Amended and Supplemental Complaint as Exhibit A and incorporated herein by reference.  

34. Senko is the owner and assignee of the '369 Patent and possesses all rights of 

recovery under the '369 Patent. 

35. The '369 Patent has not expired and is in full force and effect. 

36. The '369 Patent claims are valid and enforceable. 
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37. The '369 Patent relates generally to certain claimed latching and unlatching 

features in a very small form fiber optic connector.  

THE '836 PATENT 

38. U.S. Patent No. 11,333,836 (the "'836 Patent") is entitled "ADAPTER FOR 

OPTICAL CONNECTORS." The '836 Patent was duly and legally issued on May 17, 2022, by 

the United States Patent and Trademark Office. A copy of the '836 Patent is attached to this 

Amended and Supplemental Complaint as Exhibit B and incorporated herein by reference. 

39. Senko is the owner and assignee of the '836 Patent and possesses all rights of 

recovery under the '836 Patent. 

40. The '836 Patent has not expired and is in full force and effect. 

41. The '836 Patent claims are valid and enforceable. 

42. The '836 Patent relates generally to a partition-free adapter for aligning and 

latching with multiple VSFF connectors.  

THE '413 PATENT 

43. U.S. Patent No. 11,340,413 (the "'413 Patent") is entitled "ULTRA - SMALL 

FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE 

OUTER HOUSING." The '413 Patent was duly and legally issued on May 24, 2022, by the 

United States Patent and Trademark Office. A copy of the '413 Patent is attached to this 

Amended and Supplemental Complaint as Exhibit C and incorporated herein by reference. 

44. Senko is the owner and assignee of the '413 Patent and possesses all rights of 

recovery under the '413 Patent. 

45. The '413 Patent has not expired and is in full force and effect. 

46. The '413 Patent claims are valid and enforceable. 
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47. The '413 Patent relates to a multi-fiber VSFF optical connector with a polarity key 

that is integrated with a pullback extraction mechanism.  

THE '760 PATENT 

48. U.S. Patent No. 11,415,760 (the "'760 Patent") is entitled "NARROW WIDTH 

ADAPTERS AND CONNECTORS WITH PULL TAB RELEASE." The '760 Patent was duly 

and legally issued on August 16, 2022, by the United States Patent and Trademark Office. A 

copy of the '760 Patent is attached to this Amended and Supplemental Complaint as Exhibit D 

and incorporated herein by reference. 

49. Senko is the owner and assignee of the '760 Patent and possesses all rights of 

recovery under the '760 Patent. 

50. The '760 Patent has not expired and is in full force and effect. 

51. The '760 Patent claims are valid and enforceable. 

52. The '760 Patent relates generally to a multi-fiber VSFF connector with a low-

profile sliding interface between the connector housing and pullback remote release mechanism.  

THE '230 PATENT 

53. U.S. Patent No. 10,191,230 (the "'230 Patent") is entitled "OPTICAL 

CONNECTORS WITH REVERSIBLE POLARITY." The '230 Patent was duly and legally 

issued on January 29, 2019, by the United States Patent and Trademark Office. A copy of the 

'230 Patent is attached to this Amended and Supplemental Complaint as Exhibit E and 

incorporated herein by reference. 

54. The '230 Patent was the subject of Ex Parte Reexamination Request No. 

90/014,456, filed on February 19, 2020 ("2020 Ex Parte Reexamination").  

Case 1:23-cv-00083-JPM   Document 40   Filed 02/01/24   Page 11 of 759 PageID #: 1648



12 
 

55. The Ex Parte Reexamination resulted in issuance of Ex Parte Reexamination 

Certificate No. 10,191,230 C1 (the "'230 Reexamination Certificate") on November 16, 2020. 

The '230 Reexamination Certificate is attached to this Complaint as Exhibit F.  

56. The '230 Reexamination Certificate amends claims 1, 9, 15, 19, and 23 of the '230 

Patent and adds new claims 26-34. 

57. Senko is the owner and assignee of the '230 Patent and '230 Reexamination 

Certificate and possesses all rights of recovery under the '230 Patent and '230 Reexamination 

Certificate. 

58. The '230 Patent, as amended by the '230 Reexamination Certificate, has not 

expired and is in full force and effect. 

59. The '230 Patent claims, as amended by the '230 Reexamination Certificate, are 

valid and enforceable. 

60. The '230 Patent and the '230 Reexamination Certificate generally relate to duplex 

VSFF connectors with upper and lower couplings that facilitate polarity reversal. 

THE '701 PATENT 

61. U.S. Patent No. 11,181,701 (the "'701 Patent") is entitled "OPTICAL 

CONNECTORS WITH REVERSIBLE POLARITY AND METHOD OF USE." The '701 Patent 

was duly and legally issued on November 23, 2021, by the United States Patent and Trademark 

Office. A copy of the '701 Patent is attached to this Amended and Supplemental Complaint as 

Exhibit G and incorporated herein by reference. 

62. Senko is the owner and assignee of the '701 Patent and possesses all rights of 

recovery under the '701 Patent. 

63. The '701 Patent has not expired and is in full force and effect. 
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64. The '701 Patent claims are valid and enforceable. 

65. The '701 Patent generally relates to duplex VSFF connectors with removable latch 

elements that facilitate polarity reversal. 

THE '190 PATENT 

66. U.S. Patent No. 11,061,190 (the "'190 Patent") is entitled "SMALL FORM 

FACTOR FIBER OPTIC CONNECTOR WITH MULTI – PURPOSE BOOT ASSEMBLY." 

The '190 Patent was duly and legally issued on July 13, 2021, by the United States Patent and 

Trademark Office. A copy of the '190 Patent is attached to this Amended and Supplemental 

Complaint as Exhibit H and incorporated herein by reference. 

67. Senko is the owner and assignee of the '190 Patent and possesses all rights of 

recovery under the '190 Patent. 

68. The '190 Patent has not expired and is in full force and effect. 

69. The '190 Patent claims are valid and enforceable. 

70. The '190 Patent generally relates to a duplex VSFF connector with a rotatable 

boot that can both (i) rotate to reverse the polarity of the connector and (ii) be pulled back to 

release the connector from an adapter. 

THE '895 PATENT 

71. U.S. Patent No. 11,391,895 (the "'895 Patent") is entitled "OPTICAL FIBER 

CONNECTOR WITH CHANGEABLE POLARITY."  The '895 Patent was duly and legally 

issued on July 19, 2022, by the United States Patent and Trademark Office.  A copy of the '895 

Patent is attached to this Amended and Supplemental Complaint as Exhibit I and incorporated 

herein by reference. 
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72. Senko is the owner and assignee of the '895 Patent and possesses all rights of 

recovery under the '895 Patent. 

73. The '895 Patent has not expired and is in full force and effect. 

74. The '895 Patent claims are valid and enforceable. 

75. The '895 Patent generally relates to a fiber optic connector with top and bottom 

grooves that can selectively accept the tongue of a polarity change element in order to locate a 

key portion of the polarity change element on a connector housing for changing polarity.  

THE '535 PATENT 

76. U.S. Patent No. 11,435,535 (the "'535 Patent") is entitled "BEHIND THE WALL 

OPTICAL CONNECTOR WITH REDUCED COMPONENTS."  The '535 Patent was duly and 

legally issued on September 6, 2022, by the United States Patent and Trademark Office.  A copy 

of the '535 Patent is attached to this Amended and Supplemental Complaint as Exhibit J and 

incorporated herein by reference. 

77. Senko is the owner and assignee of the '535 Patent and possesses all rights of 

recovery under the '535 Patent. 

78. The '535 Patent has not expired and is in full force and effect. 

79. The '535 Patent claims are valid and enforceable. 

80. The '535 Patent generally relates to a VSFF duplex adapter with behind-the-wall 

ports and non-behind-the-wall ports. 

THE '989 PATENT 

81. U.S. Patent No. 11,585,989 (the "'989 Patent") is entitled "SMALL FORM 

FACTOR FIBER OPTIC CONNECTOR WITH MULTI-PURPOSE BOOT."  The '989 Patent 

was duly and legally issued on February 21, 2023, by the United States Patent and Trademark 
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Office.  A copy of the '989 Patent is attached to this Amended and Supplemental Complaint as 

Exhibit K and incorporated herein by reference. 

82. Senko is the owner and assignee of the '989 Patent and possesses all rights of 

recovery under the '989 Patent. 

83. The '989 Patent has not expired and is in full force and effect. 

84. The '989 Patent claims are valid and enforceable. 

85. The '989 Patent generally relates to a duplex VSFF connector with a rotatable 

boot that can both (i) rotate to reverse the polarity of the connector and (ii) be pulled back to 

release the connector from an adapter. 

THE '685 PATENT 

86. U.S. Patent No. 11,774,685 (the "'685 Patent") is entitled "ADAPTER FOR 

OPTICAL CONNECTORS."  The '685 Patent was duly and legally issued on October 3, 2023, 

by the United States Patent and Trademark Office.  A copy of the '685 Patent is attached to this 

Amended and Supplemental Complaint as Exhibit L and incorporated herein by reference. 

87. Senko is the owner and assignee of the '685 Patent and possesses all rights of 

recovery under the '685 Patent. 

88. The '685 Patent has not expired and is in full force and effect. 

89. The '685 Patent claims are valid and enforceable. 

90. The '685 Patent generally relates to a partition-free adapter for aligning and 

latching with multiple VSFF connectors. 

THE '006 PATENT 

91. U.S. Patent No. 11,809,006 (the "'006 Patent") is entitled "ULTRA-SMALL 

FORM FACTOR OPTICAL CONNECTORS USED AS PART OF A RECONFIGURABLE 
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OUTER HOUSING."  The '006 Patent was duly and legally issued on November 7, 2023, by the 

United States Patent and Trademark Office.  A copy of the '006 Patent is attached to this 

Amended and Supplemental Complaint as Exhibit M and incorporated herein by reference. 

92. Senko is the owner and assignee of the '006 Patent and possesses all rights of 

recovery under the '006 Patent. 

93. The '006 Patent has not expired and is in full force and effect. 

94. The '006 Patent claims are valid and enforceable. 

95. The '006 Patent generally relates to VSFF connectors with top-mounted push-pull 

latch release mechanisms. 

DEFENDANT'S ACCUSED PRODUCTS 

96. US Conec's infringement of Senko's patent rights by making, using, offering for 

sale, selling and/or importing connector and adapter products in both the MDC and MMC 

platforms has been and is continuous and ongoing.  The currently known US Conec connector 

and adapter Infringing Products include: 

• MDC UPC Connector 

• MDC APC Connector 

• MMC Connector 

• MMC Adapter 

• MDC 2-Port Adapter Aligned Key MDC/MDC 

• MDC 3-Port Adapter MDC/MDC Jr. 

• MDC 4-Port Adapter MDC/MDC Jr. 

• MDC 4-Port Adapter Aligned Key MDC/MDC 

• MDC 4-Port Adapter Opposed Key – MDC/MDC 
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DEFENDANT'S KNOWLEDGE OF SENKO'S PATENT RIGHTS 

97. Senko complies with the marking requirements of 35 U.S.C. § 287 at least 

through the websites and other materials related to its products under the Asserted Patents.  

Senko's marking includes a virtual patent marking page, located at 

https://www.senko.com/corporate/#patents, which associates its CS and SN product platforms 

with some of the Asserted Patents, among others. 

98. At least as of January 26, 2022, US Conec has known that Senko is a competing 

manufacturer of fiber optic connectors and adapters, and at least as of that same date US Conec 

has known about Senko's products and its corresponding patents as well.   

99. On information and belief, US Conec directed the attorneys who filed the 2020 Ex 

Parte Reexamination.   

100. On information and belief, US Conec paid at least part of the fees of the attorneys 

who filed the 2020 Ex Parte Reexamination.   

101. On information and belief, the same attorneys that filed the 2020 Ex Parte 

Reexamination are also counsel of record for US Conec in the prosecution of its own patent 

applications currently pending before the USPTO.  

102. On information and belief, US Conec had knowledge of the '230 Patent at least as 

early as February 19, 2020. 

103. Beginning in early 2022, Senko sent multiple letters to US Conec to provide 

notice of Senko's Asserted Patents, among several other Senko patents. Senko sent the first 

notice letter on January 26, 2022, which notified US Conec of the '230 Patent, the '836 Patent 

(which at the time was an allowed patent application), and the '369 Patent (which at the time was 

an allowed patent application), among others. The January 26, 2022 correspondence included 
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claim charts providing examples that explained how Defendant's products infringed, including 

how Defendant's MDC and the MMC connectors infringed the '369 Patent; how Defendant's 

MDC connectors infringed the '230 Patent; and how Defendant's MDC adapter and MMC 

adapter infringed the '836 Patent.  On information and belief, a reasonable investigation of 

Senko's notice of infringement would have also made Defendant aware of other Asserted Patents 

around this time after receiving the January 26, 2022 correspondence that were related to the 

Asserted Patents or were also owned by Senko. On information and belief, US Conec 

subsequently became aware of other Asserted Patents on their issue date.  Defendant thus had 

knowledge of certain of the Asserted Patents at least as of January 26, 2022, the date of Senko's 

first notice letter.  On information and belief, after receiving such notice, Defendant continued to 

make, use, offer for sale, and/or sell infringing products and/or continued to import into the 

United States its infringing products.  See, e.g., https://www.usconec.com/featured-

products/mdc-connectors; https://www.usconec.com/featured-products/mmc-connector. 

104. Throughout 2022, Senko gave further actual pre-suit notice of its claims of 

infringement to US Conec on other Asserted Patents as well.  As another example, at least as 

early as October 5, 2022, Senko sent claim charts to Defendant providing examples that explain 

how its products infringe the following patents: the '190 Patent, the '701 Patent, the '413 Patent, 

and the '760 Patent2.  On information and belief, after receiving such notice, Defendant 

continued to make, use, offer for sale, and/or sell infringing products and/or continued to import 

into the United States its infringing products. 

                                                 
2 The correspondence and claim charts were sent to US Conec on June 2, 2022.  At one point in 
time, US Conec disputed that it received the package on June 2, 2022, but US Conec has not 
disputed that it received the package on October 5, 2022, when Senko resent it.  Discovery in this 
matter should clarify this timing issue. 
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105. On January 24, 2023, Senko filed a Complaint for Patent Infringement, alleging 

that US Conec infringes the following Senko patents: the '369 Patent, the '836 Patent, the '413 

Patent, the '760 Patent, the '230 Patent, the '701 Patent, and the '190 Patent.  On information and 

belief, despite receiving such notice, Defendant continued to make, use, offer for sale, and/or sell 

infringing products and/or continued to import into the United States its infringing products. 

106. On December 28, 2023, Senko sent correspondence to Defendant notifying it that 

Senko planned to amend and supplement its Complaint to add infringement counts for the 

following patents: the '006 Patent, the '685 Patent, the '895 Patent, the '989 Patent, and the '535 

Patent.  On January 10, 2024, Senko sent correspondence to Defendant that included a draft 

Amended and Supplemental Complaint and claim charts providing examples that explained how 

Defendant's products infringed each of these patents – as well as U.S. Patent No. 11,806,831.3   

107. Despite having been made aware of its infringement of some Asserted Patents 

before this action was commenced (and having been made aware of its infringement of Senko's 

later-issued Asserted Patents before the filing of this Amended and Supplemental Complaint), 

US Conec continues its infringement through its sales and marketing of MDC and MMC 

connectors and adapters, unabated.  On information and belief, US Conec's alleged infringement 

of the Asserted Patents, with prior knowledge of Senko's claims, is willful. 

                                                 
3 On January 15, 2024, US Conec responded to Senko's January 10, 2024 correspondence and 
stated the following: "As for Senko’s proposed infringement claim for U.S. Patent No. 
11,806,831, we do not believe Senko has adequate basis for the claim and, if that claim is 
pressed, US Conec reserves its right to seek dismissal."  Senko has not included the '831 Patent, 
which claims a method of manufacture, in this Amended and Supplemental Complaint (although 
it was included in the draft provided to US Conec), believes that US Conec infringes the '831 
Patent as set forth in the January 10, 2024 claim chart, believes that further discovery will 
confirm this, and Senko reserves the right to seek to add the '831 Patent to this lawsuit at an 
appropriate time prior to trial in accordance with the pretrial schedule adopted by the Court.  
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108. On information and belief, US Conec has not made any attempt to redesign, 

modify, or withdraw any of its Infringing Products in response to Senko's infringement notices 

and demands. 

109. Defendant knows and at all relevant times has known of its infringement of the 

Asserted Patents, or at the very least has been willfully blind to its infringement of the Asserted 

Patents. 

110. Upon information and belief, such infringement has been, and will continue to be, 

willful, and upon further belief, Defendant lacks any reasonable invalidity or non-infringement 

defense making this case exceptional and entitling Senko to increased damages and reasonable 

attorneys' fees pursuant to 35 U.S.C. §§ 284 and 285. 

CLAIMS FOR RELIEF 
 

111. Senko's averments of infringement against US Conec that follow in Counts One – 

Twelve and as further illustrated in the corresponding infringement charts are exemplary of, and 

without prejudice to Senko's ultimate infringement contentions.  The Claim Charts attached and 

incorporated by reference in this Amended and Supplemental Complaint as Exhibits N--Y have 

individual claim elements of a representative claim mapped to an Accused Product and shall be 

considered a separate averment within the meaning of the Federal Rules of Civil Procedure, for 

which an element-by-element response is expected in conformity with Rule 8(b) of the Federal 

Rules of Civil Procedure. In providing these averments, Senko does not convey or imply any 

particular claim constructions or purport to describe the precise scope of the claims.  Senko's 

claim constructions, as necessary, regarding any particularized meaning of the claim terms for 

the Asserted Patents' claims will be provided in accordance with the Court's scheduling order and 

any applicable local rules or standards.  
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COUNT ONE 

(INFRINGEMENT OF U.S. PATENT NO. 11,307,369) 
 
112. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-111 of this Amended and Supplemental Complaint as though fully set forth herein. 

113. Defendant US Conec, without license or authorization to do so, has directly 

infringed one or more claims of the '369 Patent, currently infringes, and will continue to infringe, 

literally or under the doctrine of equivalents, one or more claims the '369 Patent by making, 

using, offering for sale and/or selling its MDC and MMC fiber optic connectivity products 

within this District and elsewhere in the United States, and/or importing into the United States its 

MDC and MMC fiber optic connectivity products, in violation of 35 U.S.C. § 271(a). 

114. Defendant's accused fiber optic connectivity products directly infringe the '369 

Patent.  For example, US Conec's Accused Products infringe at least claims 1-20 and 22-39 of 

the '369 Patent. By way of further illustrative infringement, Senko provides an exemplary claim 

chart for claim 23 of the '369 patent. See Exhibit N (claim chart), attached and incorporated by 

reference.  

115. Defendant's past and continuing infringement of the '369 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty.  

116. Defendant's infringement of Senko's rights in the 369 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT TWO 
(INFRINGEMENT OF U.S. PATENT NO. 11,333,836) 

 
117. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-116 of this Amended and Supplemental Complaint as though fully set forth herein. 

118. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '836 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '836 Patent by making, using, offering 

for sale and/or selling its fiber optic adapter products within this District and elsewhere in the 

United States and/or importing into the United States its fiber optic adapter products, in violation 

of 35 U.S.C. § 271(a). 

119. Defendant's accused fiber optic adapter products directly infringe the '836 Patent.  

For example, US Conec's Accused Products infringe at least claims 3-5 of the '836 Patent. By 

way of further illustrative infringement, Senko provides an exemplary claim chart for claim 3 of 

the '836 patent. See Exhibit O (claim chart), attached and incorporated by reference. 

120. Defendant's past and continuing infringement of the '836 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty.  

121. Defendant's infringement of Senko's rights in the '836 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court.  
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COUNT THREE 
(INFRINGEMENT OF U.S. PATENT NO. 11,340,413) 

122. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-121 of this Amended and Supplemental Complaint as though fully set forth herein. 

123. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '413 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '413 Patent by making, using, offering 

for sale and/or selling its fiber optic adapter and connector products within this District and 

elsewhere in the United States and/or importing into the United States its fiber optic adapter and 

connector products, in violation of 35 U.S.C. § 271(a). 

124. Defendant's accused fiber optic connectivity products, both adapters and 

connectors, directly and indirectly infringe the '413 Patent. For example, US Conec's Accused 

Products infringe at least claims 1-8, 10, 13-18, and 20-28 of the '413 Patent. By way of further 

illustrative infringement, Senko provides an exemplary claim chart for claim 1 of the '413 patent. 

See Exhibit P (claim chart), attached and incorporated herein by reference. 

125. Defendant's past and continuing infringement of the '413 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

126. Defendant's infringement of Senko's rights in the '413 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT FOUR 
(INFRINGEMENT OF U.S. PATENT NO. 11,415,760) 

127. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-126 of this Amended and Supplemental Complaint as though fully set forth herein. 

128. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '760 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '760 Patent by making, using, offering 

for sale and/or selling  its fiber optic adapter and connector products within this District and 

elsewhere in the United States and/or importing into the United States its fiber optic adapter and 

connector products, in violation of 35 U.S.C. § 271(a). 

129. Defendant's accused fiber optic connectivity products directly infringe the '760 

Patent.  For example, US Conec's Accused Products infringe at least claims 1-4, 9-12, 13, and 

15-17 of the '760 Patent. By way of further illustrative infringement, Senko provides an 

exemplary claim chart for claim 1 of the '760 patent.  See Exhibit Q (claim chart), attached and 

incorporated herein by reference. 

130. Defendant's past and continuing infringement of the '760 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

131. Defendant's infringement of Senko's rights in the '760 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT FIVE 
(INFRINGEMENT OF U.S. PATENT NO. 10,191,230) 

132. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-131 of this Amended and Supplemental Complaint as though fully set forth herein. 

133. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '230 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '230 Patent by making, using, offering 

for sale and/or selling its fiber optic connectivity products with polarity change features within 

this District and elsewhere in the United States and/or importing into the United States its fiber 

optic connectivity products with polarity change features, in violation of 35 U.S.C. § 271(a). 

134. Defendant's accused fiber optic connectivity products with polarity change 

features directly infringe the '230 Patent.  For example, US Conec's Accused Products infringe at 

least claims 1, 6, 9, 11, and 26-34 of the '230 Patent. By way of further illustrative infringement, 

Senko provides an exemplary claim chart for claim 1 of the '230 patent, as amended by the '230 

Reexamination Certificate. See Exhibit R (claim chart), attached and incorporated herein by 

reference. 

135. Defendant's past and continuing infringement of the '230 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

136. Defendant's infringement of Senko's rights in the '230 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT SIX 
(INFRINGEMENT OF U.S. PATENT NO. 11,181,701) 

137. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-136 of this Amended and Supplemental Complaint as though fully set forth here. 

138. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '701 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '701 Patent by making, using, offering 

for sale and/or selling its fiber optic connectivity products with polarity change features within 

this District and elsewhere in the United States and/or importing into the United States its fiber 

optic connectivity products with polarity change features, in violation of 35 U.S.C. § 271(a). 

139. Defendant's accused fiber optic connectivity products with polarity change 

features directly infringe the '701 Patent.  For example, US Conec's Accused Products infringe at 

least claims 1-53 of the '701 Patent. By way of further illustrative infringement, Senko provides 

an exemplary claim chart for claim 1 of the '701 patent. See Exhibit S (claim chart), attached and 

incorporated by reference. 

140. Defendant's past and continuing infringement of the '701 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

141. Defendant's infringement of Senko's rights in the '701 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT SEVEN 
(INFRINGEMENT OF U.S. PATENT NO. 11,061,190) 

142. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-141 of this Amended and Supplemental Complaint as though fully set forth herein. 

143. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '190 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '190 Patent by making, using, offering 

for sale and/or selling its fiber optic connectivity products with polarity change features within 

this District and elsewhere in the United States and/or importing into the United States its fiber 

optic connectivity products with polarity change features, in violation of 35 U.S.C. § 271(a). 

144. Defendant's accused fiber optic connectivity products with polarity change 

features directly infringe the '190 Patent.  For example, US Conec's Accused Products infringe at 

least claims 1-3 and 6-20 of the '190 Patent. By way of further illustrative infringement, Senko 

provides an exemplary claim chart for claim 1 of the '190 patent.  See Exhibit T (claim chart), 

attached and incorporated by reference. 

145. Defendant's past and continuing infringement of the '190 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

146. Defendant's infringement of Senko's rights in the '190 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT EIGHT 
(INFRINGEMENT OF U.S. PATENT NO. 11,391,895) 

147. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-146 of this Amended and Supplemental Complaint as though fully set forth herein. 

148. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '895 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '895 Patent by making, using, offering 

for sale and/or selling its MDC connectors with polarity change features within this District and 

elsewhere in the United States and/or importing into the United States its MDC connectors with 

polarity change features , in violation of 35 U.S.C. § 271(a). 

149. Defendant's accused MDC connectors with polarity change features directly 

infringe the '895 Patent.  For example, US Conec's Accused Products infringe at least claims 1-

25 of the '895 Patent. By way of further illustrative infringement, Senko provides an exemplary 

claim chart for claim 1 of the '895 patent.  See Exhibit U (claim chart), attached and 

incorporated by reference. 

150. Defendant's past and continuing infringement of the '895 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

151. Defendant's infringement of Senko's rights in the '895 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT NINE 
(INFRINGEMENT OF U.S. PATENT NO. 11,435,535) 

152. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-151 of this Amended and Supplemental Complaint as though fully set forth herein. 

153. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '535 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '535 Patent by making, using, offering 

for sale and/or selling its MDC/MDC Jr. Adapters within this District and elsewhere in the 

United States and/or importing into the United States its MDC/MDC Jr. Adapters, in violation of 

35 U.S.C. § 271(a). 

154. Defendant's accused MDC/MDC Jr. Adapters directly infringe the '535 Patent.  

For example, US Conec's Accused Products infringe at least claims 1-19 of the '535 Patent. By 

way of further illustrative infringement, Senko provides an exemplary claim chart for claim 1 of 

the '535 patent.  See Exhibit V (claim chart), attached and incorporated by reference. 

155. Defendant's past and continuing infringement of the '535 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

156. Defendant's infringement of Senko's rights in the '535 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT TEN 
(INFRINGEMENT OF U.S. PATENT NO. 11,585,989) 

157. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-156 of this Amended and Supplemental Complaint as though fully set forth herein. 

158. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '989 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '989 Patent by making, using, offering 

for sale and/or selling its MDC connector products with polarity change features within this 

District and elsewhere in the United States and/or importing into the United States its MDC 

connector products with polarity change features , in violation of 35 U.S.C. § 271(a). 

159. Defendant's accused MDC connector products with polarity change features 

directly infringe the '989 Patent.  For example, US Conec's Accused Products infringe at least 

claims 1-3 and 5-20 of the '989 Patent. By way of further illustrative infringement, Senko 

provides an exemplary claim chart for claim 1 of the '989 patent.  See Exhibit W (claim chart), 

attached and incorporated by reference. 

160. Defendant's past and continuing infringement of the '989 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

161. Defendant's infringement of Senko's rights in the '989 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT ELEVEN 
(INFRINGEMENT OF U.S. PATENT NO. 11,774,685) 

162. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-161 of this Amended and Supplemental Complaint as though fully set forth herein. 

163. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '685 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '685 Patent by making, using, offering 

for sale and/or selling its MDC and MMC adapter products within this District and elsewhere in 

the United States and/or importing into the United States its MDC and MMC adapter products, in 

violation of 35 U.S.C. § 271(a). 

164. Defendant's accused MDC and MMC adapter products directly infringe the '685 

Patent.  For example, US Conec's Accused Products infringe at least claims 1-18 of the '685 

Patent. By way of further illustrative infringement, Senko provides an exemplary claim chart for 

claim 1 of the '685 patent.  See Exhibit X (claim chart), attached and incorporated by reference. 

165. Defendant's past and continuing infringement of the '685 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

166. Defendant's infringement of Senko's rights in the '685 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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COUNT TWELVE 
(INFRINGEMENT OF U.S. PATENT NO. 11,809,006) 

167. Senko repeats, re-alleges, and incorporates by reference the averments of 

paragraphs 1-166 of this Amended and Supplemental Complaint as though fully set forth herein. 

168. Defendant US Conec, without license or authorization to do so, has infringed one 

or more claims of the '006 Patent, currently infringes, and will continue to infringe, literally or 

under the doctrine of equivalents, one or more claims the '006 Patent by making, using, offering 

for sale and/or selling its MDC and MMC fiber optic connectivity products within this District 

and elsewhere in the United States and/or importing into the United States its MDC and MMC 

fiber optic connectivity products , in violation of 35 U.S.C. § 271(a). 

169. Defendant's accused MDC and MMC fiber optic connectivity products directly 

infringe the '006 Patent.  For example, US Conec's Accused Products infringe at least claims 1-

31 of the '006 Patent. By way of further illustrative infringement, Senko provides an exemplary 

claim chart for claim 1 of the '006 patent.  See Exhibit Y (claim chart), attached and 

incorporated by reference. 

170. Defendant's past and continuing infringement of the '006 Patent by its sales and 

offers for sale of the Accused Products are causing economic harm to Senko, for which Senko is 

entitled to damages for past infringement up to and including the date of judgment in an amount 

to be determined by the Court but in no event less than a reasonable royalty. 

171. Defendant's infringement of Senko's rights in the '006 Patent has caused, is 

causing, and will continue to cause irreparable harm to Senko for which there is no adequate 

remedy at law, and such irreparable harm will continue unless US Conec is enjoined by this 

Court. 
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PRAYER FOR RELIEF 

WHEREFORE, Senko respectfully requests that the Court find in its favor and against 

the Defendant US Conec, and that the Court grant Senko the following relief: 

a. A judgment in favor of Senko that US Conec has infringed one or more claims of 

the following Asserted Patents of Senko: U.S. Patent Nos. 11,307,369; 

11,333,836; 11,340,413; 11,415,760; 10,191,230; 11,181,701; 11,061,190; 

11,391,895; 11,435,535; 11,585,989; 11,774,685; and 11,809,006; 

b. A permanent injunction pursuant to 35 U.S.C. § 283, enjoining US Conec and 

each of its officers, directors, agents, servants, affiliates, employees, divisions, 

branches, subsidiaries, parents, and all others acting in active concert therewith 

from continued acts of infringement, including, but not limited to, directly 

infringing or inducing the infringement of, or contributing to the infringement of 

the Asserted Patents, or such other equitable relief the Court determines is 

warranted; 

c. An accounting of and an award to Senko of damages adequate to compensate 

Senko for US Conec's acts of infringement, including lost profits and/or a 

reasonable royalty, and also including supplemental damages for any post-verdict 

infringement up until entry of final judgment with an accounting as needed, 

together with pre-judgment and post-judgment interest pursuant to 35 U.S.C. § 

284; 

d. Finding US Conec's infringement to be willful and an award to Senko of 

enhanced damages in an amount up to treble the amount of compensatory 

damages as justified under 35 U.S.C. § 284 for US Conec's willful infringement; 
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e. A declaration that this is an exceptional case, including, an award to Senko of its

costs, expenses, and reasonable attorneys' fees under 35 U.S.C. § 285 and all

other applicable statutes and rules in common law as may apply;

f. An award to Senko of its costs pursuant to 35 U.S.C. § 284 and/or Fed. R. Civ. P.

54(d); and

g. An award of any such further relief that the Court deems just and proper.

Dated: February 1, 2024 

OF COUNSEL: 

Kevin Conneely 
STINSON LLP 
50 South Sixth Street 
Suite 2600 
Minneapolis, MN 55402 
(612) 335-1829
kevin.conneely@stinson.com

Timothy D. Krieger 
STINSON LLP 
7700 Forsyth Blvd. 
Suite 1100 
St. Louis, MO 63105 
(314) 345.7056
Timothy.krieger@stinson.com

YOUNG CONAWAY STARGATT 
& TAYLOR, LLP 

 /s/ Robert M. Vrana   
Anne Shea Gaza (No. 4093)  
Robert M. Vrana (No. 5666) 
Rodney Square 
1000 North King Street 
Wilmington, DE 19801  
(302) 571-6600
agaza@ycst.com
rvrana@ycst.com

Attorneys for Plaintiff  
Senko Advanced Components, Inc. 
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OPTICAL FIBER CONNECTOR WITH Therefore , there remains a need for multi - fiber , fiber optic 
CHANGEABLE POLARITY connectors that have the flexibility of easily changing the 

polarity of the connector on site . 
CROSS REFERENCE TO RELATED 

APPLICATIONS SUMMARY 5 

a 

2 

a 

a 

a 

a 

a 

This application is a continuation of U.S. patent applica- So that the polarity of a multi - fiber , fiber optic connector 
tion Ser . No. 16 / 707,532 filed on Dec. 9 , 2019 which is a may be changed , a housing of the connector may be con 
continuation of U.S. patent application Ser . No. 15 / 601,308 figured to include a removable key that may be positioned at 
filed on May 22 , 2017 , now U.S. Pat . No. 10,539,750 issued 10 alternate locations on the housing . To change the polarity , 
Jan. 21 , 2020 , which is a continuation of U.S. patent the key may be moved from one location to another . 
application Ser . No. 14 / 637,314 , filed Mar. 3 , 2015 , now A multi - fiber fiber optic connector includes a ferrule 
U.S. Pat . No. 9,658,409 issued on May 23 , 2017 , and all the having a plurality of optical fibers supported therein , and a 
contents of the above patent applications are incorporated by housing disposed around at least a portion of the ferrule . The 
reference in their entirety as if fully set forth herein . The title 15 housing has a first end for being inserted into a fiber optic 
of the patents above is “ Optical Fiber With Changeable adapter , a second end disposed opposite the first end , and at 
Polarity ” . least a first wall portion extending from the first end towards 

the second end and a second wall portion opposite the first 
BACKGROUND wall portion and extending from the first end towards the 

20 second end , wherein each of the first wall portion and the 
Demand for bandwidth by enterprises and individual second wall portion have an internal surface disposed 

consumers continues to experience exponential growth . To towards the ferrule and an external surface disposed out 
meet this demand efficiently and economically , data centers wardly away from the ferrule . The housing defines a longi 
have to achieve ultra - high density cabling with low loss tudinal axis in a direction from the first end to the second 
budgets . Fiber optics have become the standard cabling 25 end , a transverse axis orthogonal to the longitudinal axis , 
medium used by data centers to meet the growing needs for and a vertical centerline through the first and second wall 
data volume and transmission speeds . portions . The connector also includes a key configured to be 

Individual optical fibers are extremely small . For removably attached to either the first wall portion to define 
example , even with protective coatings , optical fibers may a first keyed configuration for insertion of the first end into 
be only about 250 microns in diameter ( only about 4 times 30 the adapter in only a first orientation to define a first polarity 
the diameter of a human hair ) . As such , hundreds of fibers with respect to the adapter , or the second wall portion to 
can be installed in cables that will take up relatively little define a second keyed configuration for insertion of the first 
space . For connections between cables , however , the fibers end into the adapter in only a second orientation to define a 
are terminated with connectors . Multiple fibers may be second polarity with respect to the adapter , wherein the 
arranged within a single connector . For example , multi - fiber 35 second polarity is opposite to the first polarity . The key 
connectors such as those using multi - fiber push - on / pull - off includes a first end configured for engaging with the housing 
( MPO ) technology may contain and connect 12 or 24 fibers . adjacent the first housing end to prevent movement of the 
Connectors , such as MPO type connectors , generally include first key end with respect to the housing in at least a direction 
a housing portion that contains a ferrule that terminates the laterally away from the housing when removably attached to 
ends of the fibers . Ferrules are generally used to retain the 40 either the first wall portion or the second wall portion , and 
ends of the optical fibers for connecting the optical fibers . a second end disposed longitudinally away from the first end 
One type of optical ferrule that may be used with MPO type and configured for being removably attached to the housing 
connectors is an MT ( Mechanically Transferable ) ferrule . at a second location of the housing spaced longitudinally 

Typically , MPO connectors are joined together to connect from the first end of the housing towards the second end of 
the optical transmission path of one fiber optic cable to 45 the housing to prevent movement of the key with respect to 
another fiber optic cable or device , and the connection may the housing in at least a longitudinal direction along the 
be made by inserting the MPO connectors in an MPO housing when removably attached to either the first wall 
adapter . An adapter generally includes a housing , or portion portion or the second wall portion . 
of a housing , having at least one port which is configured to In an embodiment , a housing for a fiber optic connector 
receive and hold a connector to facilitate the optical con- 50 includes a first end for being inserted into a fiber optic 
nection of the connector ferrule with the ferrule of another adapter , and a second end disposed opposite the first end , 
connector or other device . Adapters may be used to facilitate and the housing defines a longitudinal direction from the 
connections contained within a chassis . The term “ chassis " first end to the second end , and a transverse direction 
as used herein broadly refers to a containment structure for orthogonal to the longitudinal direction . The housing also 
housing electrical components or switching components . 55 includes at least a first wall portion extending from the first 
As a result of the use of pre - terminated fiber assemblies , end towards the second end and a second wall portion 

the issue of maintaining polarity in parallel fiber - optic links opposite the first wall portion and extending from the first 
is becoming increasingly important . Described simply , end towards the second end , wherein each of the first wall 
polarity maintains proper continuity between transmitters portion and the second wall portion have an external surface 
and receivers . In order to make sure that connectors are 60 disposed outwardly away from the ferrule . The housing also 
mated correctly with an adapter , the connector and adapter includes a key configured to be removably attached to either 
typically include fixed keying features that permit the con- the first wall portion to define a first keyed configuration for 
nector to be mated with the adapter in generally only one insertion of the first end into the adapter in only first 
mating configuration . While this has the advantage of pre- orientation to define a first configuration with respect to the 
venting a connection that has the wrong polarity , it also can 65 adapter , or the second wall portion to define a second keyed 
make it difficult to change the polarity of the connection on configuration for insertion of the first end into the adapter in 
site . only a second orientation to define a second configuration 

a 

a 

a 
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with respect to the adapter . The key includes one of a snap - in FIGS . 17A - 17E are various views of the moveable key of 
fastener and a twist lock fastener configured for engaging FIGS . 14A , 14B according to an embodiment . 
with either the first wall portion or the second wall portion , FIGS . 18A - 18D show views of the inner and outer 
and each of the first wall portion and the second wall portion housing components of the connector of FIGS . 14A , 14B 
comprises an opening configured for receiving the snap - ins according to an embodiment . 
fastener or the twist in fastener to releasably retain the key FIGS . 19A - 19E show sequential views ( top and cross 
with either the first wall portion or the second wall portion . sectional ) of the process of switching the polarity of the 

In an embodiment , a method is provided for switching the connector of FIGS . 14A , 14B according to an embodiment . 
polarity configuration between a multi - fiber fiber optic con FIGS . 20A - 20C show side and detailed views of the 
nector and a corresponding adapter configured for receiving 10 connector of FIGS . 14A , 14B according to an embodiment . 
the connector . The connector has a connector housing com FIGS . 21A - 21C are views of an alternative movable key 
prising a first end for being inserted into the adapter , a according to an embodiment . 

FIG . 22 provides a top view of an inner housing for the second end disposed opposite the first end , and at least first 
and second movably displaceable keys displaceable along 15 key of FIGS . 21A - 21C according to an embodiment . 

FIGS . 23A - 23C show cross - sectional views of a connec the housing between a first position adjacent the first end and tor assembly with the keys of FIGS . 21A - 21C according to a second position disposed towards the second end . One of an embodiment . 
the first and second keys may be in its first position and the FIG . 24 is a perspective view of a connector having a other of the first and second keys may be in its second ‘ snap - in ' key according to an embodiment . 
position to provide a first polarity for the fiber optic con- 20 FIG . 25 is a top view of the inner housing of the connector 
nector . The method includes slidingly displacing the first key of FIG . 24 according to an embodiment . 
from its corresponding first or second position to the other FIGS . 26A - 26D show bottom , side , end and detailed 
of the first and second positions , and slidingly displacing the views of a snap - in key according to an embodiment . 
second key from its corresponding first or second position to FIG . 27 is a perspective view of an ‘ twist - lock ’ insertable 
the other of the first and second positions , to provide a 25 key according to an embodiment . 
second opposite polarity for the fiber optic connector . FIGS . 28A - 28C are bottom , end and side views of the key 

of FIG . 27 according to an embodiment . 
BRIEF DESCRIPTION OF THE FIGURES FIG . 29 is a top view of the inner housing of a connector 

for the key of FIG . 27 according to an embodiment . 
FIG . 1 depicts perspective views of an MPO connector 30 FIGS . 30A and 30B show representative views of an 

and adapter according to an embodiment . internal side of a housing wall for engaging with the key of 
FIGS . 2A and 2B depict mating / polarity configurations of FIG . 27 according to an embodiment . 

MPO connectors according to an embodiment . 
FIGS . 3A and 3B are representative top and bottom DETAILED DESCRIPTION 

perspective views of a fiber optic connector housing with a 35 
detachable key for changing the polarity of the connector As used herein , the term “ optical fiber " is intended to 
according to an embodiment . apply to all types of single mode and multi - mode light 
FIG . 4 is a perspective view of a partially disassembled waveguides , including one or more bare optical fibers , 

fiber optic connector housing according to the embodiment coated optical fibers , loose - tube optical fibers , tight - buffered 
of FIGS . 3A and 3B . 40 optical fibers , ribbonized optical fibers , bend performance 
FIGS . 5A - 5D are bottom , top , end and side views of a key optical fibers , bend insensitive optical fibers , nanostructured 

according to the embodiment of FIGS . 3A and 3B . optical fibers or any other expedient for transmitting light 
FIGS . 6A - 6E are face , side , cross - sectional and detail signals . A multi - fiber optic cable includes a plurality of the 

views of the fiber optic connector housing according to the optical fibers . Such cables have a variety of names depend 
embodiment of FIGS . 3A and 3B . 45 ing on their particular usage , and may be considered as 
FIG . 7 is a perspective view of an alternative key accord- “ trunk cables ” or “ trunks ” when connected to fiber optic 

ing to an embodiment . modules used to form connections to jumper cables using a 
FIG . 8 shows the key of FIG . 7 positioned on a connector select polarity . 

housing according to an embodiment . For connection of cables together or with other fiber optic 
FIGS . 9A - 9C are face , cross - sectional and detailed views 50 devices , the terminal ends of a cable may include a connec 

of a connector of the embodiment of FIG . 8 . tor . A connector may include a housing structure configured 
FIGS . 10A and 10B are different perspective views of an to interact with and connect with an adapter . An adapter , in 

alternative key according to embodiment . a simple form , may include two aligned ports for aligning 
FIGS . 11A - 11C are various views of a connector with the fiber optic connectors therein to align and connect optical 

key of FIGS . 10A and 10B according to an embodiment . 55 fibers end - to - end . As described herein , the connectors and 
FIGS . 12A and 12B are different perspective views of an adapters may be considered multi - fiber connectors and 

alternative key according to an embodiment . multi - fiber adapters . 
FIGS . 13A - 13C are various views of a connector with the While the following description is directed towards MPO 

key of FIGS . 12A and 12B according to an embodiment . adapters and MPO connectors with MT optical ferrules , the 
FIGS . 14A and 14B are perspective views of a connector 60 embodiments described may be applicable to other adapters , 

with movable keys according to an embodiment . connectors and ferrule types as well . An embodiment of an 
FIGS . 15A and 15B are views of components of the MPO connector 10 and adapter 12 are generally represented 

connector of FIGS . 14A , 14B with the outer housing in FIG . 1. A first end of the connector 10 may include a 
removed according to an embodiment . ferrule 14 that may be a multi - fiber ferrule as shown . In 

FIGS . 16A - 16C show top , side and cross - sectional views 65 addition , the connector 10 may have attached thereto , a fiber 
of the connector or FIG . 14A , 14B according to an embodi- optic cable 15a and cable boot 15b ( shown only schemati 
ment . cally ) that may extend from a second end of the connector . 
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An adapter 12 may include a first end 16 having a first housing 128. The inner housing may have a top side wall 
plug - in port 18 for receiving the ferrule end of an optical 126a and a bottom side wall 126b that may be disposed 
fiber connector 10 therein , and may include a second end 16 opposite one another , or rotationally , 180 ° from one another 
having an additional plug - in port 22 ( not visible ) for receiv- about a central longitudinal axis 140. The designation top 
ing an additional MPO optical fiber connector , or other type 5 and bottom are used for reference only as per the orientation 
of fiber optic device therein . shown , and could alternatively be interchanged . In an 

For retention of an MPO connector 10 within each of the embodiment , each of the side walls 126a and 126b may be 
ports 18 , 22 the ports may be provided internally with a similar , or essentially the same , and each side wall may 
connector clip that may be formed by the two resilient tabs include a corresponding slot 132a and 132b that is config 
24a , 24b configured to be displaceable outwardly for inser- 10 ured for receiving the key 130. At least a portion of the key 
tion and removal of a connector 10 into or out of the ports 130 may be configured to be removably insertable into either 
18 , 22 , and return to essentially their original position to of the slots 132a and 132b . The key 130 may be configured 
engage and retain a connector in the ports . Adapters 12 may in conjunction with the walls 126a and 126b to be remov 
be configured to be mounted on a chassis panel , and may ably attached with either the top wall 126a or the bottom 
include mounting flanges 26a , 26b to mount the adapter via 15 wall 126b . In an embodiment , when key 130 is disposed 
screws , for example . with the top wall 126a , the connector 110 may be configured 
A connector 10 may include an inner housing 26 that may to define a first keyed configuration for insertion of the first 

surround the ferrule 14. In the embodiment depicted , ferrule end of the connector into an adapter in only a first orientation 
14 is of the female type - a pairing connector may have a to define a first polarity with respect to the adapter . Alter 
male - type ferrule with two guide pins that fit into the 20 natively , when key 130 is disposed with the bottom wall 
receiving holes of the female ferrule . A connector 10 may 126b , the connector 110 may be configured to define a 
also include an outer housing member 28 that may be second keyed configuration for insertion of the first end into 
slidably disposed about the inner housing 26 adjacent the the adapter in only a second orientation to define a second 
second end of the connector 10. To provide for a pre- polarity with respect to the adapter . As discussed previously , 
determined alignment of the fiber optic cables within the 25 the second polarity may be considered to be opposite to the 
adapter 12 , the inner housing may include an alignment key first polarity . 
30 that is configured to fit within keying slot 32 of the FIG . 4 shows a partially disassembled view of the con 
adapter . For example , in the embodiment depicted , one of nector 110 of FIGS . 3A and 3B . In an embodiment , as shown 
the connector 10 or adapter 12 will need to be rotated about in greater detail in FIGS . 5A - 5D , the key 130 may include 
its axis 180 ° to align the key 30 with the slot 32. Inner 30 a body portion 150 that may include a slot or hole 151 at a 
housing 26 may slide into port 18 until tabs 24a , 24b engage first end of the key , and a guide rail 152 at a second end of 
into slots 34a , 34b of the inner housing . The outer housing the key . The guide rail 152 may be configured to fit within 
28 may be moved towards the second end to allow the tabs either of the slots 132a , 132b to guide longitudinal move 
24a , 24b to engage into slots 34a , 34b , and to retain the tabs ment of the key 130 into a slot , and also prevent side - to - side 
in the slots , the outer housing may be slid back towards the 35 ( lateral ) movement of the key once inserted in the slot . The 
first end and over the tabs . The outer housing 28 may be guide rail 152 and slots 132a , 132b may also be configured 
biased towards the first end via springs ( shown for example with respect to one another to prevent the key from moving 
in FIG . 6D ) or alternative types of biasing devices . out of the slot in a direction transverse to the longitudinal 
FIGS . 2A and 2B represent the two different modes of axis . In an embodiment , the width of the slots 132a , 132b 

connection alignment to provide for the two different modes 40 may widen in a direction from the external surfaces of the 
of polarity . FIG . 2A may be indicated as representing what housing to the internal surface . The guide rail 152 may be 
may be termed a ' normal ' polarity wherein fiber No. 1 of the correspondingly configured , as shown in FIG . 5C to have a 
connector 10a may mate with fiber No. 1 of connector 106 , narrower width adjacent the body 150 and widen in a 
and similarly , fiber No. 12 of the connector 10a may mate direction extending away from the base . With such a con 
with fiber No. 12 of the connector 10b . For this type of 45 figuration the key 130 may essentially be prevented from 
alignment , the key 30 may be disposed adjacent side A of the being lifted upwardly away from the housing 126 once 
ferrule , and the adapter may be keyed accordingly , with the inserted in a slot 132a or 132b , while also being prevented 
slots 32 ( FIG . 1 ) in correspondingly opposed surfaces within from moving laterally on the housing . 
the adapter 12. To reverse the polarity of the connection To engage the key 130 longitudinally with respect to the 
between connectors 10a , 10b , as shown in FIG . 2B , the key 50 housing 126 , the housing may include a projection 160 over 
position of the key 30 of connector 10b would need to be which the key body 150 may be inserted to engage the 
changed to the opposite surface for reversed alignment in an projection within the hole 151. The projection 160 may be 
adapter 12 , fiber No. 1 of the connector 10a may mate with tapered outwardly away from the housing in at least the 
fiber No. 12 of connector 10b , and similarly , fiber No. 12 of insertion direction to facilitate movement of the key body 
the connector 10a may mate with fiber No. 1 of the con- 55 150 up and over the projection . To facilitate removal of a key 
nector 106. Alternatively , the key 30 of the connector 10a 130 , once engaged with the projection 160 , the key body 
could be changed , or in a further embodiment , a different may include at least one gripping ridge 154 , or alternatively 
type of adapter may be used , wherein the slots 32 may be a plurality of ridges ( as shown ) disposed along the body 150 . 
aligned on the same internal surface within the adapter 12 . The ridges may be configured to be engaged , for example 

Since an adapter 12 may already be permanently mounted 60 with a fingernail , to pull the key from the housing 126 . 
on a surface , and may have a cable plugged into a back side Additional details of the connector housing 110 may be 
thereof , an embodiment wherein the location of key 30 may seen in the views represented by FIGS . 6A - 6F . FIGS . 6A and 
be changed would provide for a quick , onsite polarity 6B show representative face and side views of the connector 
change . An embodiment of a connector 110 having a detach- 110 with the key 130 installed . FIG . 6C is a cross - sectional 
able key 130 is represented in FIG . 3. For clarity , the ferrule 65 view along line C - C in FIG . 6A , and FIG . 6D is a cross 
and any cable and cabling components are omitted . The sectional view along line D - D in FIG . 6B . As mentioned 
connector may include an inner housing 126 and an outer previously with regard to FIG . 1 , the outer housing 128 may 

a 

a a 
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be slidably disposed about the inner housing 126 and a outwardly and retain the key 230 in engagement with the 
spring 170 may be provided to bias the outer housing inner housing 226 , at least in the longitudinal direction of 
forwardly , or towards the first , or insertion end of the inner insertion of the key . 
housing as represented in FIG . 6D . Tabs 129 , as shown in The thickness of the body 250 at the first end 231 may 
detail in FIG . 6E , may be configured to limit forward 5 essentially be the same as the space defined between the 
movement of the outer housing 128 along the inner housing inner housing 226 and an outer housing 228 ( FIGS . 9A - 9C ) 
126 . so that the key 230 cannot be lifted away from the inner 
The outer housing 128 may be moved rearwardly on the housing when the outer housing is in place , ensuring that 

inner housing by a distance d1 . Movement of the outer removal of the key 230 must be done by longitudinal 
housing over the distance di provides access to the slots 134 10 displacement of the key from between the projections 272a , 

272b . for engagement into the slots of adaptor tabs ( such as tabs FIGS . 9A - 9C show an alternative embodiment of an outer 24a , 24b in FIG . 1 ) for engagement of the connector 110 housing 228. In conjunction with the key 230 having a slot within an adapter . Similarly , the outer housing 128 may be 251 , the inside of the outer housing may include a guide 275 
displaced by the distance d1 to release the adapter tabs for 15 that is configured to fit within the elongated slot for move 
removal of the connector 110 from the adapter . FIG . 6E ment within the slot upon movement of the outer housing 
shows a detailed view of the interconnection between the longitudinally along the inner housing 226. In an embodi 
key body 150 and hole 151 with the projection 160 of the ment , the guide 275 could also provide an additional stop for 
inner housing 126. As shown in FIG . 6E , the second end of hindering longitudinal withdrawal of the key 230 from 
the body 150 may fit between the inner housing 126 and 20 between the inner housing 226 and outer housing 228. When 
outer housing 128. As such , in an embodiment , the outer the outer housing 228 is in its forward biased position as 
housing 128 may be displaced by the distance d1 to provide shown , the thickness of the key body 250 may be essentially 
clearance for the ke to be inserted onto the inner housing the same as the distance between the inner and outer 
126. When the outer housing 128 is biased forwardly as housings . As such , upon an initial movement of the key 230 
shown , the key body 150 may be prevented from being 25 in a longitudinally downward in the figure , the slot 251 
released from the projection 160. To remove the key 130 , the would move along the guide 275 until the inner surface 231a 
outer housing 128 may be slid rearwardly by the distance d1 of the first end 231 would contact the guide , thereby 
to provide clearance for lifting of the key body 150 out hindering further outward movement of the key . 
wardly away from around the projection 160 as shown in So that the first end 231 of the key 230 may pass into the 
FIG . 6F . 30 space between the inner housing 226 and outer housing 228 , 
An alternative embodiment of a removable key 230 is the inner housing may include a recess 276 that has a depth 

into the housing that is sufficient to permit the first end to depicted in FIG . 7. In the embodiment of FIG . 7 , the guide pass between the guide 275 and the inner housing . In an rail 252 may essentially be similar to the guide rail 152 as embodiment as represented in FIGS . 9B and 9C , the deepest discussed above . Alternatively , the guide rail 152 may have 35 part of the recess 276 may be located at a position along the an alternative configuration . The gripping surface may inner housing 226 that corresponds to a location at which the include at least one groove 254 that may function in essen guide 275 might be located upon displacement of the outer 
tially the same manner as the ridges 154 as discussed above , housing 228 towards the back end of the inner housing . As 
that is , to provide a surface that may be readily engaged to such , when the outer housing 228 is biased forward into its 
slide the key 230 from the inner housing 226. In an embodi- 40 normal use position , the key 230 will not pass between the 
ment , the key 230 may have a solid key body 250 at the first guide 275 and the inner body 226. The key 230 may only 
end 231 , or alternatively , as shown , may include an elon- pass when the outer housing 228 is first displaced towards 
gated slot 251 that may provide various functions as set forth the back end of the inner housing 226 . 
further herebelow . In the various embodiments disclosed herein , the keys and 

In an embodiment as represented in FIGS . 7 and 8 , the 45 housing components , may be formed of rigid polymers or 
configuration for releasably retaining the key 230 with the metals , for example . In general , any type of substantially 
inner housing 226 may include lateral tabs 256a , 256b at the rigid material may be used . The material should have a 
first , or insertion end 231 of the key body 250. The lateral rigidity sufficient to retain the necessary engagement 
tabs 256a , 256b may be configured to define corresponding between the key and the housing so that the key remains in 
lateral recesses 258a , 258b . The top or bottom surface 226 , 50 place except when a force is applied to remove the key . 
in addition to having slots for receiving the guide rail 252 Another embodiment of a key 330 is shown in FIGS . 10A 
( not shown , but essentially similar to slots 132a , 132b in and 101B . The key 330 may , for example , be a formed metal 
FIG . 4 ) , may include projections 272a , 272b configured to band or rigid polymer . The key 330 may include a longitu 
straddle the key body 250 wherein the width between the dinal body 350 having a first end 350a and a second end 
projections may be substantially the same as the width of the 55 3506. A connector 310 in conjunction with a key 330 is 
key body between the lateral recesses 258a , 258b . represented in FIGS . 11A - 11C . At the front end 327 , each of 

The key 230 may be engaged with the inner housing 226 the sidewalls 326a and 326b may include a recess or notch 
by insertion of the first key end 231 between the projections 280 that is configured to receive the second end of the key 
272a , 272b . By including a slot 251 between the lateral tabs 330 therein . The second end 350b may be hooked , or 
256a , 256b at the first end 231 , the tabs may more easily be 60 U - shaped to provide a bent flange 352 configured to fit 
deflected inwardly to allow for the tabs to pass between the around the front end 327 of the inner housing 326. Such a 
projections 272a , 272b . Alternatively , if a slot 251 is not configuration of a hook and notch may prevent lateral 
included , some polymeric materials of which the key may be movement of the key 330 on the sidewalls 326a and 326b , 
constructed , may be resilient sufficiently to allow for inward and may prevent movement transversely away from the 
compression of the tabs 256a , 256b to permit the tabs to 65 housing , or a lifting off from the housing via the second end . 
move past the projections 272a , 272b . Once past the pro- The first end 350a of the key 330 may include a tab 353 
jections 272a , 272b , the tabs 256a , 256b may again push that extends substantially orthogonally from the body 350 . 
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As represented in FIGS . 11B and 11C , the inner housing may the outer housing . In an embodiment , the width of the slots 
have a recess , slot or hole 382 configured for receiving the 532a , 532b may widen in a direction from the external 
tab 353 therein . Once tab 353 is engaged within the slot 382 , surfaces of the housing to the internal surface . 
longitudinal movement of the key 330 may be inhibited . As As shown in FIGS . 17A - 17E , each key 530 may include 
shown in FIG . 11A , outer housing 328 may prevent the first 5 a key body 550 and a projecting guide rail 552 , similar to the 
end 350a of the key 330 from being lifted away from the key 130 as previously discussed with reference to FIGS . 
inner housing 326 , so that when the outer housing is biased 5A - 5D . Projecting rails 552 may have a narrower width 
into its forward position , the key 330 is essentially locked in adjacent the body 550 and either widen in a direction 
place on the housing . extending away from the body , or have a base portion 

Outer housing 328 may be displaced rearwardly for 10 disposed away from the body that has a width greater than 
installation and removal of the key 330. For installation , the the width adjacent the body . Slots 532a , 532b may include 
outer housing 328 may be displaced rearwardly against the an enlarged entry port 533a , 533b that has a width sufficient 
bias of springs ( not shown , but discussed previously ) . The to allow for passage of the guide rail 552 therethrough . FIG . 
flange 352 may be aligned with the notch 380 and the key 16B shows the key 530a disposed over the slot 532a with the 
may be slid longitudinally into place with the flange in the 15 guide rail 552 over the entry port 533a , and the key 530b 
notch to align the tab 353 with the slot 382. Tab 353 may be disposed within the slot 532b . Once inserted through the 
pushed into the slot 382 and the outer housing 328 may be entry ports , the keys 530a , 530b may be displaceable 
released to move forwardly to cover the first end 350a of the longitudinally along the slots 532a , 532b , and once moved 
key 330 and hold the key in place . This procedure may be forwardly from the entry ports may not be lifted out of the 
reversed for removal of the key 330. Outer housing 328 may 20 slots in a direction transverse to the longitudinal direction of 
be displaced rearwardly , tab 353 may be lifted out of the slot the slots due to the configuration of the guide rail with the 
382 , and the key may be slid longitudinally off of the inner greater width disposed away from the body . 
housing 326 . FIGS . 18A - 18D depict the inner housing 526 and outer 

In an alternative embodiment , as represented in FIGS . housing 528. In an embodiment , the inner housing 526 may 
12A , 12B and 13A - 13C , a key 430 may be configured to 25 include stops 529 configured to limit the forward movement 
releasably connect with the outer housing 428. The key 430 of the outer housing 528 under bias of the springs 570. The 
may include a longitudinal body portion 450 and a guide rail outer housing may have a front end 528a for being disposed 
452 on the second end 450b . The guide rail 452 may be towards the front end of the inner housing 526 when 
configured to engage in a slot 432a , 432b of the inner disposed on the inner housing , and a rear end 528b disposed 
housing 426 in a manner as described earlier with regard to 30 opposite the front end . The outer housing 528 may include 
FIGS . 6A - 6E . In an embodiment , instead of a hole at the internal stops 561 , that may be disposed adjacent the rear 
insertion end , the body 450 may include a projection 455 end 528b , and configured for engaging with the stops 529 of 
that extends away from the body . To engage with the the inner housing 526. A forward facing surface of the stops 
projection 455 , as shown in detail in FIG . 13C , the outer 529 may be sloped angularly upwards towards the rear of the 
housing 428 may include a receptacle 490 into which the 35 inner housing so that the outer housing can be forced over 
projection may extend when the outer housing is in place the stops when the outer housing is slid onto the inner 
around the inner housing 426 . housing from the front end of the inner housing . 

Similar to earlier embodiments , the second end 450b of FIGS . 19A - 19E represent the operation of the displace 
the key 430 may be retained in the slots 432a , 432b in the able keys 530a , 530b in relation to the displaceable outer 
lateral and transverse directions by the configuration of the 40 housing 528 and inner housing 526. FIG . 19A represents a 
guide rail 452. The second end 450b may essentially be connector configured with a first polarity with key 530a in 
movable in only the longitudinal direction upon insertion or a forward ' active ' position and key 530b in a hidden 
removal of the key 430. When inserted , the first end 450a of ‘ inactive ' position . To change the polarity , the outer housing 
the key 430 may be held in place from lateral movement by 528 may be displaced rearwardly on the inner housing 526 
a pair of projections 492 extending from the inner housing 45 as shown in FIG . 19B . After displacing the outer housing 
and defining a space there between that is essentially the 528 , key 530 will be partially exposed . Key 530a may be 
same as the width of the body portion 450. The outer slid rearwardly out of its ' active ' position into its ‘ inactive ' 
housing 428 may include depressible tabs 488 that , when position and , as shown in FIG . 19C , both keys may be in 
pressed down , press downwardly on the first end 450a to their ‘ inactive ' position . Key 530b may be slid forwardly out 
release the projection 455 from engagement in the receptacle 50 of its ‘ inactive ' hidden position into its ' active ' position as 

shown in FIG . 19D , and the outer housing 528 may be 
In an alternative embodiment , as shown in FIGS . 14A , released to return to its forward position as represented in 

14B , 15A , 15B , 16A , 16B and 16C , instead of a single key FIG . 19E . 
that may be alternatively placed in conjunction with each While the above - described sequence represents one mode 
face of the top or bottom sidewalls of the connector , a 55 of switching the polarities , the sequence of movements may 
connector 510 may be configured so that each sidewall 526a , be altered . For example , key 530b may be moved forwardly 
526b includes a corresponding displaceable key 530a , 530b . prior to moving key 530a rearwardly . To hold the keys 530a , 
Similar to previous embodiments , the connector 510 may 530b in the forward , or rearward position , the outer housing 
include an inner housing 526 with a longitudinally displace- and / or keys may include a stop / retention configuration . In an 
able outer housing 528 disposed about the inner housing . 60 embodiment as represented in FIGS . 20A - 20C , ( see also 
Each sidewall 526a , 526b may include a longitudinal slot FIG . 18A ) the exterior surfaces of walls 526a , 526b may 
532a , 532b that extends forwardly from the rear end of the include a ridge 563a positioned corresponding to the for 
inner housing 526 , and as discussed further below , the keys ward position of a key , and a ridge 563b positioned corre 
are movably disposable along the lengths of the slots . sponding to a rearward position of a key . The keys 530a , 
Depending on the desired polarity , one of the keys 530a or 65 530b , as represented in FIGS . 17A - 17E may include a 
530b may be positioned forwardly the slots 532a , 532b , corresponding slot 565 ( FIGS . 17B , 170 , 17E ) for engaging 
while the other is positioned out of the way , or hidden under with either of the ridges 563a or 563b depending on the 

490 . 

a 
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location of the key . Each key 530a , 530b may therefore be The engagement member 752 may be configured as a 
moveable longitudinally over the ridges and when the slots ‘ snap - in ' type connector , wherein the engagement member 
engage with a ridge , the frictional engagement between the may compress to fit through the slot 732 and then expand to 
keys and the housing will increase and a person working retain member within the slot . In general , any type of 
with the connector will be able to feel when engagement 5 ' snap - in ' configuration may be usable . 
occurs . Once engaged , an additional amount of force would In an embodiment as shown , the engagement member 752 
then be needed to move the keys from their engaged may include first and second leg portions 747a and 747b 
positions . Alternative configurations of engagement features separated by a slot that allows for the leg portions to be 
may also be provided . As an example , as previously dis- resiliently displaced towards one another for passage into 
cussed with reference to FIGS . 7 and 8 , lateral projections 10 and through the slot 732. Once through the slot 732 the leg 
and recesses , similar to projections 256a and recesses 258a portions 747a , 747b may return to their natural position . One 
may be provided on the sides of a key 530a , 530b and the or both of the leg portions 747a , 747b may include a catch 
housing surface could include a projection such as projec- 749 that projects outwardly from the leg portions to give the 
tions 272a , so that a similar engagement as previously engagement member a width which is greater than a width 
described may be provided for positioning of the keys on the 15 of the slot 732. As represented in FIG . 26D , with an inner 
inner housing . Alternatively , the features could be reversed housing wall depicted in outline , when the leg portions 
wherein the housing may include slots and the keys may 747a , 747b pass through the slot 732 in the inner housing 
include corresponding ridges . wall and return to their normal positions , the catches can 

In a variation of the displaceable key , a key 630 could be engage the inside surface of the housing wall to thereby 
configured as depicted in FIG . 21. In an embodiment , the 20 provide a retention force against removing the key 730 from 
key 630 may have a longer body 650 so that more than half the inner housing 726 . 
of the length of the body , for example about 3/5 to about 23 The key body 750 may include recessed notches 745 
of the key body , will be covered by the outer housing 628 , along the longitudinal sides thereof to facilitate removal of 
as depicted in FIG . 23A , when the outer housing is in its rest , the key 730 from the slot 732. The notches 745 may be 
or forward position . With this type of configuration , the 25 configured to provide space for insertion of a tool , such as 
guide rail 652 may be configured as a ' fin - like ' projection a small screwdriver , or even a fingernail , under the body 750 
extending from the body 650. As depicted in FIG . 22 , a to apply a lifting force and pry the key 730 upwardly away 
longitudinal slot 632 on the inner housing 626 may be from the inner housing 726. To prevent rotation of a key 730 
configured for receipt of the rail 652 therein . Similar to the on the inner housing 726 , the engagement member 752 and 
previously described embodiments , each of the top and 30 slot 732 may have a length dimension ( in a longitudinal 
bottom surfaces of the inner housing 626 may essentially be direction of the key , or housing ) that is at least twice as long 
identical . as a width dimension transverse to the length dimension . 

Since at least , for example , about 3 / s of the length of the As an alternative to the ‘ snap - in ' configuration , as repre 
key 630 may be disposed between the inner housing and the sented in FIGS . 27 and 28A - 28C , a key 830 may be 
outer housing , the outer housing will essentially prevent 35 configured with a twist - lock connector 852. The key 830 
lateral movement of the key away from the inner housing may include a connector 852 that extends away from the 
626 when the outer housing is in its forward position as bottom surface of a body portion 850 of the key . The 
represented , for example by key 630a in FIG . 23A in its connector 852 may include a shaft portion 852a that extends 
forward , or ' active ' position . In this position of the outer from the body portion 850 and an arm portion 852b that 
housing 628 , the key 630b will essentially be hidden in its 40 extends away from the shaft portion . In an embodiment , the 
rearward , or ' inactive position . The guide rail 652 may arm portion 852b may extend from the shaft portion 852a to 
therefore not require any widening at its end away from the only one side of the shaft as shown . Alternatively , the arm 
body as was previously described for guide rail 552 . portion 852b and shaft portion 852a may be configured with 
As in previous embodiments , the outer housing 628 may a “ T ” configuration and the arm portion may extend bilat 

be displaceable rearwardly to a position as represented in 45 erally away from the shaft portion in opposite directions ( not 
FIG . 23B . In this embodiment , for example , only 1/3 to 2 / s of shown ) . The top and bottom walls 826a and 826b may 
the ' active ' key may then be covered by the outer housing . include a corresponding passage 831 having a size and shape 
In this position of the outer housing 628 the ‘ inactive ' key configured for passage of the arm portion 826b there 
6306 may be exposed for engaging the key to pull the key through . The shaft portion 852a may have length extending 
forward , if desired . The ' active ' key 630a may by pushed 50 from the body portion 850 so that the length may be 
rearwardly into its ‘ inactive ' position , and by changing the substantially the same as the thickness of a wall portion of 
position of both keys , the polarity of the connector may be the top and bottom walls 826a and 826b at least in the 
changed . Alternatively , as represented in FIG . 23C , when the vicinity of the passage 831. The arm portion 852b , may 
outer housing 628 is in its rearward position , the keys 630a thereby engage with an inner surface of the top or bottom 
and / or 630b may be removed from the connector or inserted 55 walls 826a and 826b after being inserted through the pas 
into position on the connector , as a flexibility of the material sage 831 and then rotated about the shaft 852a as repre 
of the key may provide sufficient clearance for the fin 652 to sented in FIG . 29 . 
be lifted out of its corresponding slot 632 , so that a key may As shown in FIG . 29 , the key 830 may be attached to 
be pulled form or inserted into the connector . either of the top or bottom walls 826a and 826b by aligning 

In a further embodiment , as represented in FIGS . 24-26C , 60 the key as represented by the dashed key outline ( longitu 
a connector 710 may include a snap - in key 730. Each of top dinal axis of the key transverse to the longitudinal axis of the 
or bottom walls 726a or 726b of the inner housing 726 may connector ) , inserting the arm portion 826b through the 
essentially be identical and include a slot 732 for receiving opening 831 and rotating the key by about 90 ° to the 
a snap - in projection of the key 730. The key 730 may ‘ locked - in ' key position as represented by the solid key 
include a key body portion 750 and a projecting engagement 65 outline ( longitudinal axis of the key aligned with the lon 
member 752 that is configured to fit into the slot 732 and gitudinal axis of the connector ) . Once rotated , the arm 
retain the key 730 in engagement with the inner body 726 . portion 826b as indicated by the dotted outline will no longer 

a 
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be aligned with the passage 831 and will be engaged with an are intended to fall within the scope of the appended claims . 
interior surface of the top or bottom surfaces 826a and 826b The present disclosure is to be limited only by the terms of 
to thereby prevent a lifting or removal of the key 830 away the appended claims , along with the full scope of equivalents 
from the top or bottom walls . to which such claims are entitled . It is to be understood that 

To change the polarity of the connector , the key 830 may 5 this disclosure is not limited to particular methods , reagents , 
be rotated back to its transverse position ( dashed line ) , lifted compounds , compositions or biological systems , which can , 
from the top or bottom walls 826a , 826b , and reinstalled on of course , vary . It is also to be understood that the termi 
the opposite surface . To limit rotational movement of the nology used herein is for the purpose of describing particular 
key 830 , the interior side of the walls may include a stop embodiments only , and is not intended to be limiting . 
member 833 , shown in FIG . 30A , which , upon rotation of 10 As used in this document , the singular forms “ a , ” “ an , " 
the key about 90 ° , is engaged by the arm portion 826b to and “ the ” include plural references unless the context clearly 
block further rotation . The stop member may be provided by dictates otherwise . Unless defined otherwise , all technical 
a thickening of the wall , a projection from the wall , or and scientific terms used herein have the same meanings as 
alternatively , the arm may rotate within a depression 859 commonly understood by one of ordinary skill in the art . 
extending into the wall from the interior towards the exte- 15 Nothing in this disclosure is to be construed as an admission 
rior , and which depression may have the shape of a quarter , that the embodiments described in this disclosure are not 
or half of a circle , so that the sides of the depression may entitled to antedate such disclosure by virtue of prior inven 
provide rotational stops . tion . As used in this document , the term “ comprising ” means 

In addition to , or as an alternative to the stop 833 , in a “ including , but not limited to . " 
manner similar to the embodiments of FIGS . 18A and 20A , 20 While various compositions , methods , and devices are 
a ridge 863 may be provided on the exterior surface of the described in terms of “ comprising ” various components or 
top and bottom walls 826a and 826b , and the bottom surface steps interpreted as meaning " including , but not limited 
of the key body 850 may include a corresponding slot 855 to ” ) , the compositions , methods , and devices can also con 
for engaging with the ridge upon rotation of the key 830 into sist essentially of ” or “ consist of the various components 
its locked - in position . The ridge / slot configuration may also 25 and steps , and such terminology should be interpreted as 
be configured to provide resistance to minimize inadvertent defining essentially closed - member groups . 
rotation of a key on the surfaces once a key is ' lock - in ' . If With respect to the use of substantially any plural and / or 
a stop 833 is not provided , the ridge / slot configuration would singular terms herein , those having skill in the art can 
also provide a user a noticeable engagement to indicate a translate from the plural to the singular and / or from the 
proper alignment of the key on the housing . 30 singular to the plural as is appropriate to the context and / or 

In an alternative embodiment ( not shown ) the shaft 852a application . The various singular / plural permutations may 
may be threaded with at least one circumferential thread and be expressly set forth herein for sake of clarity . 
the opening 831 may include a matching thread and rotation It will be understood by those within the art that , in 
of the shaft within the opening may thread the key into and general , terms used herein , and especially in the appended 
out of the wall in a manner as would be represented by a nut 35 claims ( e.g. , bodies of the appended claims ) are generally 
and bolt engagement . intended as “ open ” terms ( e.g. , the term “ including ” should 

Various parts , components or configurations described be interpreted as “ including but not limited to , " the term 
with respect to any one embodiment above may also be “ having ” should be interpreted as “ having at least , ” the term 
adapted to any others of the embodiments provided . “ includes ” should be interpreted as “ includes but is not 

This disclosure is not limited to the particular systems , 40 limited to , ” etc. ) . It will be further understood by those 
devices and methods described , as these may vary . The within the art that if a specific number of an introduced claim 
terminology used in the description is for the purpose of recitation is intended , such an intent will be explicitly recited 
describing the particular versions or embodiments only , and in the claim , and in the absence of such recitation no such 
is not intended to limit the scope . intent is present . For example , as an aid to understanding , 

In the above detailed description , reference is made to the 45 the following appended claims may contain usage of the 
accompanying drawings , which form a part hereof . In the introductory phrases “ at least one ” and “ one or more ” to 
drawings , similar symbols typically identify similar compo- introduce claim recitations . However , the use of such 
nents , unless context dictates otherwise . The illustrative phrases should not be construed to imply that the introduc 
embodiments described in the detailed description , draw- tion of a claim recitation by the indefinite articles “ a ” or “ an ” ? 
ings , and claims are not meant to be limiting . Other embodi- 50 limits any particular claim containing such introduced claim 
ments may be used , and other changes may be made , without recitation to embodiments containing only one such recita 
departing from the spirit or scope of the subject matter tion , even when the same claim includes the introductory 
presented herein . It will be readily understood that the phrases “ one or more ” or “ at least one ” and indefinite 
aspects of the present disclosure , as generally described articles such as “ a ” or “ an ” ( e.g. , “ a ” and / or “ an ” should be 
herein , and illustrated in the figures , can be arranged , 55 interpreted to mean “ at least one ” or “ one or more ” ) ; the 
substituted , combined , separated , and designed in a wide same holds true for the use of definite articles used to 
variety of different configurations , all of which are explicitly introduce claim recitations . In addition , even if a specific 
contemplated herein . number of an introduced claim recitation is explicitly 

The present disclosure is not to be limited in terms of the recited , those skilled in the art will recognize that such 
particular embodiments described in this application , which 60 recitation should be interpreted to mean at least the recited 
are intended as illustrations of various aspects . Many modi- number ( e.g. , the bare recitation of “ two recitations , ” with 
fications and variations can be made without departing from out other modifiers , means at least two recitations , or two or 
its spirit and scope , as will be apparent to those skilled in the more recitations ) . Furthermore , in those instances where a 
art . Functionally equivalent methods and apparatuses within convention analogous to “ at least one of A , B , and C , etc. ” 
the scope of the disclosure , in addition to those enumerated 65 is used , in general such a construction is intended in the 
herein , will be apparent to those skilled in the art from the sense one having skill in the art would understand the 
foregoing descriptions . Such modifications and variations convention ( e.g. , “ a system having at least one of A , B , and 
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C ” would include but not be limited to systems that have A a corresponding one of the first exterior wall and the 
alone , B alone , C alone , A and B together , A and C together , second exterior wall such that the key portion is exter 
B and C together , and / or A , B , and C together , etc. ) . In those nally positioned on the respective one of the first 
instances where a convention analogous to “ at least one of exterior wall and the second exterior wall , 
A , B , or C , etc. ” is used , in general such a construction is 5 wherein positioning the polarity change element on the 
intended in the sense one having skill in the art would first exterior wall such that the key portion is externally 
understand the convention ( e.g. , “ a system having at least positioned on the first exterior wall configures the fiber one of A , B , or C ” would include but not be limited to optic connector in a first polarity configuration and 
systems that have A alone , B alone , C alone , A and B positioning the polarity change element on the second together , A and C together , B and C together , and / or A , B , 10 exterior wall such that the key portion is externally and C together , etc. ) . It will be further understood by those 
within the art that virtually any disjunctive word and / or positioned on the second exterior wall configures the 
phrase presenting two or more alternative terms , whether in fiber optic connector in a second polarity configuration ; 

and the description , claims , or drawings , should be understood to 
contemplate the possibilities of including one of the terms , 15 wherein the fiber optic connector is configured to be 
either of the terms , or both terms . For example , the phrase plugged into a mating receptacle with the connector 
“ A or B ” will be understood to include the possibilities of housing in a first rotational orientation about the lon 
“ A ” or “ B ” or “ A and B. " gitudinal axis when the fiber optic connector is in the 

In addition , where features or aspects of the disclosure are first polarity configuration and the fiber optic connector 
described in terms of Markush groups , those skilled in the 20 is configured to be plugged into the mating receptacle 
art will recognize that the disclosure is also thereby with the connector housing in a second rotational 
described in terms of any individual member or subgroup of orientation about the longitudinal axis when the fiber 
members of the Markush group . otic connector is in the second polarity configuration , 
As will be understood by one skilled in the art , for any and the second rotational orientation being offset from the 

all purposes , such as in terms of providing a written descrip- 25 first rotational orientation about the axis by 180 ° ; 
tion , all ranges disclosed herein also encompass any and all wherein the polarity change element comprises opposing 
possible subranges and combinations of subranges thereof . lateral tabs defining a first width and the connector Any listed range can be easily recognized as sufficiently housing includes a first pair of projections adjacent the describing and enabling the same range being broken down first elongate groove and a second pair of projections into at least equal halves , thirds , quarters , fifths , tenths , etc. 30 adjacent the second elongate groove , the first pair of As a non - limiting example , each range discussed herein can projections separated by a first opening having a second be readily broken down into a lower third , middle third and width and the second pair of projections separated by a upper third , etc. As will also be understood by one skilled in 
the art all language such as “ up to , ” “ at least , ” and the like second opening having the second width , the first width 
include the number recited and refer to ranges which can be 35 being greater than the second width ; 
subsequently broken down into subranges as discussed wherein the fiber optic connector is configured so that : 
above . Finally , as will be understood by one skilled in the as the tongue is slidably received in the first elongate 
art , a range includes each individual member . Thus , for groove to position the polarity change element on the 
example , a group having 1-3 cells refers to groups having 1 , first exterior wall to configure the fiber optic con 
2 , or 3 cells . Similarly , a group having 1-5 cells refers to 40 nector is in the first polarity configuration , the oppos 
groups having 1 , 2 , 3 , 4 , or 5 cells , and so forth . ing lateral tabs pass through the first opening in a first 

Various of the above - disclosed and other features and longitudinal direction , and 
functions , or alternatives thereof , may be combined into when the fiber optic connector is in the first polarity 
many other different systems or applications . Various pres configuration , the opposing lateral tabs are config 
ently unforeseen or unanticipated alternatives , modifica- 45 ured to engage the first pair of projections when the 
tions , variations or improvements therein may be subse polarity change element is urged in a second longi 
quently made by those skilled in the art , each of which is tudinal direction opposite the first longitudinal direc 
also intended to be encompassed by the disclosed embodi tion in relation to the connector housing to resist 
ments . withdrawal of the tongue from the first elongate 

What is claimed is : groove , whereby the opposing lateral tabs and the 
1. A fiber optic connector comprising : second pair of projections releasably retain the polar 
a connector housing having a longitudinal axis and com ity change element on the first exterior wall ; and 

prising an exterior portion extending circumferentially wherein the fiber optic connector is further configured so 
about a space with respect to the longitudinal axis , the that : 
exterior portion including first and second exterior 55 as the tongue is slidably received in the second elongate 
walls on opposite sides of the longitudinal axis , the groove to position the polarity change element on the 
connector housing being configured to receive a plu second exterior wall to configure the fiber optic 
rality of optical fibers in the space between the first and connector is in second first polarity configuration , 
second exterior walls , the first exterior wall comprising the opposing lateral tabs pass through the second 
a first elongate groove along the longitudinal axis and 60 opening in the first longitudinal direction , and 
the second exterior wall comprising a second elongate when the fiber optic connector is in the second polarity 
groove along the longitudinal axis ; and configuration , the opposing lateral tabs are config 

a polarity change element comprising a key portion and a ured to engage the second pair of projections when 
tongue , the tongue being configured to be slidably the polarity change element is urged in the second 
received in a selected one of each of the first elongate 65 longitudinal direction in relation to the connector 
groove and the second elongate groove to selectively housing to resist withdrawal of the tongue from the 
and releasably position the polarity change element on first elongate groove , whereby the opposing lateral 

a 
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tabs and the second pair of projections releasably positioned on the second exterior wall configures the 
retain the polarity change element on the second fiber optic connector in a second polarity configuration ; 
exterior wall . and 

2. The fiber optic connector as set forth in claim 1 , wherein the fiber optic connector is configured to be 
wherein each of the first elongate groove and the second 5 plugged into a mating receptacle with the connector 
elongate groove has an open axial end . housing in a first rotational orientation about the lon 

3. The fiber optic connector as set forth in claim 2 , gitudinal axis when the fiber optic connector is in the 
wherein the tongue is configured to be received in each of first polarity configuration and the fiber optic connector 
the first elongate groove and the second elongate groove by is configured to be plugged into the mating receptacle 
insertion along the longitudinal axis into the respective open with the connector housing in a second rotational 
axial end . orientation about the longitudinal axis when the fiber 

4. The fiber optic connector as set forth in claim 3 , optic connector is in the second polarity configuration , 
wherein the connector housing comprises a housing front the second rotational orientation being offset from the 
end portion configured to be plugged into the receptacle and first rotational orientation about the axis by 180 ° ; 
a housing rear end portion spaced apart from the housing wherein when the fiber optic connector is in the first 
front end portion along the longitudinal axis in a rear polarity configuration , the tongue is received in the first 
direction , wherein the polarity change element has an ele elongate groove and the second elongate groove is 
ment front end portion and an element rear end portion 
spaced apart from the element front end portion in the rear 20 wherein when the fiber optic connector is in the second 
direction . polarity the tongue is received in the second elongate 

5. The fiber optic connector as set forth in claim 4 , groove and the first elongate groove is open . 
wherein the element front end portion defines at least a 10. The fiber optic connector as set forth in claim 9 , 
portion of the key . wherein each of the first elongate groove and the second 

6. The fiber optic connector as set forth in claim 1 , 25 elongate groove has an open axial end . 
wherein the opposing lateral tabs are spaced apart from at 11. The fiber optic connector as set forth in claim 10 , 
least a portion of the tongue in the rear direction . wherein the tongue is configured to be received in each of 

7. The fiber optic connector as set forth in claim 1 , the first elongate groove and the second elongate groove by 
wherein the connector housing comprises a housing front insertion along the longitudinal axis into the respective open 

30 axial end . end portion configured to be plugged into the receptacle and 12. The fiber optic connector as set forth in claim 11 , a housing rear end portion spaced apart from the housing 
front end portion along the longitudinal axis in a rear wherein the connector housing comprises a housing front 

end portion configured to be plugged into the receptacle and direction , wherein the polarity change element has an ele 
ment front end portion and an element rear end portion 35 front end portion along the longitudinal axis in a rear a housing rear end portion spaced apart from the housing 
spaced apart from the element front end portion in the rear direction , wherein the polarity change element has an ele direction . ment front end portion and an element rear end portion 

8. The fiber optic connector as set forth in claim 7 , spaced apart from the element front end portion in the rear 
wherein the element front end portion defines at least a direction . 
portion of the key . 13. The fiber optic connector as set forth in claim 12 , 

9. A fiber optic connector comprising : wherein the element front end portion defines at least a 
a connector housing having a longitudinal axis and com- portion of the key . 

prising an exterior portion extending circumferentially 14. The fiber optic connector as set forth in claim 13 , 
about a space with respect to the longitudinal axis , the wherein the polarity change element comprises a retainer 
exterior portion including first and second exterior 45 configured to engage the connector housing to releasably 
walls on opposite sides of the longitudinal axis , the retain the polarity change element on each of the first 
connector housing being configured to receive a plu- exterior wall and the second exterior wall , the retainer being 
rality of optical fibers in the space between the first and spaced apart from the element front end portion in the rear 
second exterior walls , the first exterior wall comprising direction . 
a first elongate groove along the longitudinal axis and 50 15. The fiber optic connector as set forth in claim 14 , 
the second exterior wall comprising a second elongate wherein the connector housing comprises a protrusion on 
groove along the longitudinal axis ; and each of the first exterior wall and the second exterior wall , 

a polarity change element comprising a key portion and a the retainer being configured to engage the protrusion on 
tongue , the tongue being configured to be slidably each of the first exterior wall and the second exterior wall . 
received in a selected one of each of the first elongate 55 16. The fiber optic connector as set forth in claim 14 , 
groove and the second elongate groove to selectively wherein the retainer is spaced apart from at least a portion 
and releasably position the polarity change element on of the tongue in the rear direction . 
a corresponding one of the first exterior wall and the 17. The fiber optic connector as set forth in claim 12 , 
second exterior wall such that the key portion is exter- wherein the polarity change element comprises a retainer 
nally positioned on the respective one of the first 60 configured to engage the connector housing to releasably 
exterior wall and the second exterior wall , retain the polarity change element on each of the first 

wherein positioning the polarity change element on the exterior wall and the second exterior wall , the retainer being 
first exterior wall such that the key portion is externally spaced apart from the element front end portion in the rear 
positioned on the first exterior wall configures the fiber direction . 
optic connector in a first polarity configuration and 65 18. The fiber optic connector as set forth in claim 17 , 
positioning the polarity change element on the second wherein the retainer is spaced apart from at least a portion 
exterior wall such that the key portion is externally of the tongue in the rear direction . 

40 
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19. The fiber optic connector as set forth in claim 9 , projections separated by a second opening having the second 
wherein the connector housing comprises a housing front width , the first width being greater than the second width . 
end portion configured to be plugged into the receptacle and 26. The fiber optic connector as set forth claim 25 , 
a housing rear end portion spaced apart from the housing wherein the fiber optic connector is configured so that : 
front end portion along the longitudinal axis in a rear as the tongue is slidably received in the first elongate 
direction , wherein the polarity change element has an ele groove to position the polarity change element on the 
ment front end portion and an element rear end portion first exterior wall to configure the fiber optic connector 
spaced apart from the element front end portion in the rear is in the first polarity configuration , the opposing lateral 
direction . tabs pass through the first opening in a first longitudinal 

20. The fiber optic connector as set forth in claim 19 , direction , and 
wherein the element front end portion defines at least a when the fiber optic connector is in the first polarity 
portion of the key . configuration , the opposing lateral tabs are configured 

21. The fiber optic connector as set forth in claim 19 , to engage the first pair of projections when the polarity 
wherein the polarity change element comprises a retainer change element is urged in a second longitudinal direc 
configured to engage the connector housing to releasably 15 tion opposite the first longitudinal direction in relation 
retain the polarity change element on each of the first to the connector housing to resist withdrawal of the 
exterior wall and the second exterior wall , the retainer being tongue from the first elongate groove , whereby the 
spaced apart from the element front end portion in the rear opposing lateral tabs and the second pair of projections 
direction . releasably retain the polarity change element on the 

first exterior wall ; and 22. The fiber optic connector as set forth in claim 21 , 
wherein the connector housing comprises a protrusion on wherein the fiber optic connector is further configured so 

that : each of the first exterior wall and the second exterior wall , 
the retainer being configured to engage the protrusion on as the tongue is slidably received in the second elongate 
each of the first exterior wall and the second exterior wall . groove to position the polarity change element on the 

23. The fiber optic connector as set forth in claim 21 , second exterior wall to configure the fiber optic con 
wherein the retainer is spaced apart from at least a portion nector is in second first polarity configuration , the 
of the tongue in the rear direction . opposing lateral tabs pass through the second opening 

24. The fiber optic connector as set forth in claim 21 , in the first longitudinal direction , and 
wherein the polarity change element consists of a single when the fiber optic connector is in the second polarity 
piece of material which forms the key portion , the tongue , configuration , the opposing lateral tabs are configured 
and the retainer . to engage the second pair of projections when the 

25. The fiber optic connector as set forth in claim 9 , polarity change element is urged in the second longi 
wherein the polarity change element comprises opposing tudinal direction in relation to the connector housing to 
lateral tabs defining a first width and the connector housing resist withdrawal of the tongue from the first elongate 
includes a first pair of projections adjacent the first elongate 35 groove , whereby the opposing lateral tabs and the 
groove and a second pair of projections adjacent the second second pair of projections releasably retain the polarity 
elongate groove , the first pair of projections separated by a change element on the second exterior wall . 
first opening having a second width and the second pair of 
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BEHIND THE WALL OPTICAL CONNECTOR is inserted into an adapter or transceiver receptacle to mate 
WITH REDUCED COMPONENTS with an opposing fiber optic connector of the same type , or 

different configuration or electronics that convert the light 
RELATED APPLICATIONS signal over the fiber optic into an electrical signal , or vice 

This application is a continuation of U.S. Ser . No. 17/221 , The behind - the - wall connector has an outer housing 561 filed on Apr. 2 , 2021 titled “ BEHIND THE WALL shaped to be received in an adapter opening similarly OPTICAL CONNECTOR WITH REDUCED COMPO configured to help align the connector before the connector NENTS , ” which is a continuation of U.S. Ser . No. 16/448 , 
030 filed on Jun . 21 , 2019 , titled “ BEHIND THE WALL is secured in the adapter . The connector has a release or latch 
OPTICAL CONNECTOR WITH REDUCED COMPO 10 with a recess that secures the connector in the adapter via an 
NENTS ” , which is a continuation of U.S. Ser . No. 15/926 , opening in the adapter housing . The connector release is 
263 filed on Mar. 20 , 2018 , titled “ BEHIND THE WALL integrated at one end of the connector housing , and extends 
OPTICAL CONNECTOR WITH REDUCED COMPO- beyond a second end . The second end of the release latches 
NENTS ” , which is a continuation in part of U.S. Ser . No. into the adapter opening . 
15 / 847,875 filed on Dec. 19 , 2017 , titled “ BEHIND THE 15 In another embodiment , the release accepts a pull tab that 
WALL OPTICAL CONNECTOR WITH REDUCED COM- removes the connector from the adapter housing . The pull 
PONENTS ” , claiming priority under 35 U.S.C. sec . 119 ( e ) tab snaps onto the release and is aligned with the release 
to U.S. Ser . No. 62 / 482,790 filed on Apr. 7 , 2017 titled through a guide on the release that allows the pull tab to 
“ BEHIND THE WALL OPTICAL CONNECTOR WITH slidably move rearward to release the connector from the 
REDUCED COMPONENTS ” , all of which are hereby 20 adapter . 
incorporated by reference in their entirety . In another embodiment a removal tool can be used to 

release the connector from the adapter housing . The removal 
BACKGROUND tool is inserted onto the release via a protrusion that is placed 

through an opening in the release . The tool has an alignment The present disclosure field of invention relates generally 25 tab that engages a corresponding channel on the release to to fiber optic connectors having a release . More specifically , guide the protrusion into the opening and help ensure the the present disclosure relates to narrow width adapters and tool does not get jammed into the adapter port . The protru connectors , such as narrow pitch distance Lucent Connector 
( LC ) duplex adapters and narrow width multi - fiber connec sion has a stop that engages a surface within the opening of 

the release . tors . 
The prevalence of the Internet has led to unprecedented In another embodiment , the adapter has a shroud at a first 

growth in communication networks . Consumer demand for end that receives the second end of the BTW connector , the 
service and increased competition has caused network pro shroud inner surface is configured to engage an outer surface 
viders to continuously find ways to improve quality of of the connector , and ferrule alignment sleeves are config 
service while reducing cost . Certain solutions have included ured to engage corresponding ferrule opening with a ferrule 
deployment of high - density interconnect panels . High - den- 35 therein , to connect the BTW connector with an opposing 
sity interconnect panels may be designed to consolidate the connector in the adapter . 
increasing volume of interconnections necessary to support Additional features and advantages of the invention will 
the fast - growing networks into a compacted form factor , be set forth in the detailed description below , and in part 
thereby increasing quality of service and decreasing costs apparent to those skilled in the art of the invention . It is 
such as floor space and support overhead . However , the 40 understood that foregoing summary , drawings and detailed deployment of high - density interconnect panels is still description are intended to provide a framework or overview advancing for understanding the scope of the invention claimed . In communication networks , such as data centers and 
switching networks , numerous interconnections between BRIEF DESCRIPTION OF THE DRAWINGS mating connectors may be compacted into high - density 
panels . Panel and connector producers may optimize for FIG . 1 is a perspective view of a typical behind - the - wall such high densities by shrinking the connector size and / or connector . the spacing between adjacent connectors on the panel . Thus , 
generally , more connectors are used in a high density array . FIG . 2 is an exploded perspective view of a typical 

behind - the - wall connector . As the numbers of connectors in a switching network 
increases , the associated cost of creating the switching FIG . 3 is a perspective view of an embodiment of a 
network similarly increases . Generally , the construction of redesigned behind - the - wall connector including a tension 
connectors includes the use of various components . The spring . 
manufacturing process used to make these connectors and FIG . 4 is an exploded perspective view of an embodiment 
the components used to build them can greatly affect their of a redesigned behind - the - wall connector including a ten 
cost per unit . 55 sion spring . 

With high density switching networks and large data FIG . 5 is a perspective view of an embodiment of a 
centers using thousands of these connectors , the cost per unit redesigned behind - the - wall connector without a tension 
can have an extreme impact on the overall cost of designing spring 
and implementing a data center . Thus , if a new lower cost FIG . 6 is an exploded perspective view of an embodiment 
connector ( e.g. , a lower cost behind - the - wall ( BTW ) con- 60 of a redesigned behind - the - wall connector without a tension 
nector ) could be developed , it could have a profound effect spring . 
on the cost of building out a data center . FIG . 7 is a detailed cross - sectional view of an embodi 

ment of a redesigned behind - the wall connector without a 
SUMMARY OF INVENTION tension spring 

FIG . 8 is a zoomed - in detailed cross - sectional view of an 
The present invention is directed to low - profile , reduced embodiment of a redesigned behind - the wall connector 

sized connector used in fiber optic networks . The connector without a tension spring . 
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FIG . 9 is a perspective view of another embodiment of a FIG . 25A is a perspective view of the adapter of FIG . 24 
redesigned behind - the - wall connector without a tension with a ferrule flange and ferrule flange with a spring inserted 
spring . on the flange . 
FIG . 10 is an illustrative embodiment of a connector FIG . 25B is a perspective view of the connector and 

within an adapter housing . 5 adapter system of FIG . 24 where the connector is inserted 
FIGS . 11A and 11B are illustrative embodiments of con into the adapter . 

nectors within junior and senior sides of an adapter housing , FIG . 26 is a perspective view of a behind - the - wall con 
respectively ; FIG . 11C is a cross - sectional view of a con- nector with a pull tab attached to a connector latch for 
nector within an adapter housing . removal of the connector from an adapter . 

FIGS . 12A , 12B , 12C , and 12D show embodiments of a DETAILED DESCRIPTION connector with an optional boot according to a further 
embodiment . This disclosure is not limited to the particular systems , FIGS . 13A and 13C depict an optical connector with a devices and methods described , as these may vary . The connector insertion tool ; FIG . 13B depicts a cross - section of 15 terminology used in the description is for the purpose of 
the insertion tool . describing the particular versions or embodiments only , and 
FIG . 14 is an exploded view of a connector according to is not intended to limit the scope . 

an embodiment of the invention . As used in this document , the singular forms “ a , ” “ an , ” 
FIG . 15A is a perspective view of an adapter and an and “ the ” include plural references unless the context clearly 

assembled connector of FIG . 14 just prior to insertion into 20 dictates otherwise . Unless defined otherwise , all technical 
an adapter . and scientific terms used herein have the same meanings as 
FIG . 15B is a cross - section view of an adapter with the commonly understood by one of ordinary skill in the art . 

connector of FIG . 14 inserted and latched in an adapter . Nothing in this disclosure is to be construed as an admission 
FIG . 16A is an exploded view of the adapter in FIG . 15A that the embodiments described in this disclosure are not 

with a plural of hooks prior to insertion into an adapter . 25 entitled to antedate such disclosure by virtue of prior inven 
FIG . 16B is a perspective view of a connector according tion . As used in this document , the term " comprising ” means 

to an embodiment of the present invention prior to insertion “ including , but not limited to . ” 
into the adapter of FIG . 16A with a plural of hooks inserted The following terms shall have , for the purposes of this 
into an adapter . application , the respective meanings set forth below . 
FIG . 17A is an exploded view of a connector according to A “ connector , ” as used herein , refers to a device and / or 

components thereof that connects a first module or cable to an embodiment of the present invention . a second module or cable . The connector may be configured FIG . 17B is a view of the assembled connector of FIG . for fiber optic transmission or electrical signal transmission . 17A . The connector may be any suitable type now known or later FIG . 18A is a perspective view of the connector of FIG . 35 developed , such as , for example , a ferrule connector ( FC ) , a 17B inserted into a simplex adapter at a first end , according fiber distributed data interface ( FDDI ) connector , an LC to the adapter of FIG . 15A and the connector of FIG . 17B connector , a mechanical transfer ( MT ) connector , a square 
inserted into the adapter at a second end . connector ( SC ) connector , an SC duplex connector , a 
FIG . 18B is a perspective view of the adapter of FIG . 15A , straight tip ( ST ) connector , or a behind - the - wall ( BTW ) 

the adapter is configured as a duplex port adapter with a pair 40 connector . The connector may generally be defined by a 
of connectors of FIG . 17B or FIG . 16B inserted into a first connector housing body . In some embodiments , the housing 
end of the adapter and a pair of connectors of FIG . 14 body may incorporate any or all of the components 
assembled and inserted into a second end of the adapter . described herein . 
FIG . 19A is a perspective view of a behind - the - wall A “ fiber optic cable ” or an “ optical cable ” refers to a cable 

connector . 45 containing one or more optical fibers for conducting optical 
FIG . 19B is a perspective view of a pull tab connector . signals in beams of light . The optical fibers can be con 
FIG . 19C is a perspective view of a bend latch connector . structed from any suitable transparent material , including 
FIG . 19D is a perspective view of a behind - the - wall glass , fiberglass , and plastic . The cable can include a jacket 

connector at a proximal end . or sheathing material surrounding the optical fibers . In 
FIG . 20A is a perspective view of a removal tool . 50 addition , the cable can be connected to a connector on one 
FIG . 20B is a perspective view of the behind - the - wall end or on both ends of the cable . 

connector . Behind the wall connectors are important in today's 
FIG . 21 is a perspective view from the bottom of the crowded data centers . This connector is considered a small 

removal tool of FIG . 20A attached to the behind - the - wall form factor or small footprint connector , that is , the overall 
connector of FIG . 20B . 55 length is reduced , compare , for example , FIG . 1 with FIGS . 
FIG . 22 is a transparent view of the connector assembly 3 and 5. The size decrease is from the ferrule or distal end 

of FIG . 21 inserted into the adapter of FIG . 16A on a first to the end of the boot or proximal end of the connector . In 
side , with a hook inserted therein on the opposing side of the this invention , behind - the - wall literally means the connector 
behind - the - wall connector on a second side . is placed behind a wall or panel , and the panels are stored in 
FIG . 23A is a perspective view of the behind - the - wall 60 the rack that extend from the floor to the ceiling , and the 

connector of FIG . 20B latched into an adapter . racks of panels , each containing numerous adapters , are 
FIG . 23B is a perspective view of connector and adapter positioned near another rack with little or no distance 

assembly of FIG . 23A with the removal tool of FIG . 20A between the racks . As such , the removal of connector 
attached to the behind - the - wall connector as shown by arrow structure is needed to allow the racks to be placed very close 
" I ” . 65 together , without degrading the reliability of the connector . 
FIG . 24 is a perspective view of the behind - the - wall In this invention the extender cap 204 is removed along with 

connector prior to insertion into an adapter . other components . 
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In an embodiment of the present invention , the spring was in place in conjunction with the spring 307. Additionally or 
removed , and instead of replacing with a back post ( not alternatively , some embodiments may consist essentially of 
shown ) , a resilient latch ( 308 , 408 , 508 , 608 , 115 ) was a plug frame 301 , a ferrule flange 302 , a flange tube 303 , a 
designed . In another embodiment the spring ( 307 , 407 ) is spring 307 , and a latching member 308 . 
retained . The spring allows the ferrule flange to move more Specifically , in some embodiments , the latching member 
easily in response to stresses placed on the connector . 308 may have a hook or protrusion ( not shown ) which may 

Other prior art connectors that remove the spring insert hook or latch onto one or more portions of the spring 307 . 
the ferrule from the front or distal end of the connector with Thus , as shown , the latching member 308 can hold the 
an end cap or cover placed over the plug housing to hold the spring 307 in a fixed position , allowing the spring to exert 
ferrule flange in place . The present invention inserts the 10 horizontal pressure or tension onto the ferrule 302 ensuring 
ferrule flange and ferrule from the boot side or proximal end proper placement of the ferrule . 
of the connector . This improves connector quality and FIG . 4 shows an exploded view of an embodiment com 
operation because the pull force or the force one can exert prising a plug frame 401 , a ferrule flange 402 , a flange tube 
on the connector when removing from the adapter is 403 , a spring , 407 , and a latching member 408. Thus , some 
increased , and this reduces breakage when employing the 15 embodiments ( e.g. , the embodiments shown in FIGS . 3 and 
resilient latch . 4 ) may remove various components ( e.g. , the extender cap 

Various embodiments described herein generally provide and boot ) from the design . Removing these parts , reducing 
a cost - reducing design for a fiber optic connector . In some the cost of the connector , while also maintaining proper 
embodiments , such as those discussed herein , various com- functionality is advantageous in almost any data center 
ponents of typically known connectors may be removed 20 setting . 
( e.g. , an extender cap , a spring , a boot , etc. ) . Various Referring now to FIG . 5 , an example embodiment is 
embodiments may comprise different structure types for the shown having fewer components for connector design 500 . 
connector , for example , some might be flexible , and others As shown , the illustrative embodiment merely includes a 
might be more rigid . Detailed examples of these connector plug frame 501 and a ferrule - flange 502. This embodiment 
types are shown in the figures , and discussed further herein . 25 is achievable as a result of the configuration of the latching 
FIG . 1 shows a perspective view of a standard behind- member 508 , and its relative position on the plug frame 501 . 

the - wall ( BTW ) connector 100. Generally , and as shown , a Accordingly , some embodiments may consist essentially of 
BTW connector may comprise a plug frame 101 , a ferrule- a plug frame 501 and a ferrule flange 502 . 
flange 102 , an extender cap 104 , and a boot 105. As shown FIG . 6 shows an exploded view of the connector design . 
in FIG . 2 , a BTW connector is comprised of various parts 30 As is clear from FIGS . 5 and 6 , not only have the extender 
which are held together via mechanical interlock and / or cap and boot been removed , but the spring and flange tube 
spring tension . For example , as shown , a typical BTW have been removed as well . This arrangement results from 
connector may have a plug frame 201. The plug frame 201 the latching member 608 of the plug frame 601 being 
comprises the majority of the external area of the connector . designed in a manner to take advantage of the standard shape 
The plug frame 201 has an opening at both ends to allow for 35 of the ferrule - flange 602. The exact interaction may be better 
the insertion of additional components . One such component understood with reference to FIG . 7 . 
is the ferrule - flange 202 , which is usually also accompanied As shown in FIG . 7 , the ferrule - flange 702 is inside the 
by a flange tube 203. The ferrule - flange 202 is generally plug frame 701. In some embodiments , the plug frame 701 
designed with an extended collar 206 , which is designed to may comprise one or more front stops 709. These front stops 
restrict the ferrule - flanges movement through the plug frame 40 709 prevent the ferrule - flange 702 from falling out the front 
201. Stated differently , the extended collar 206 keeps the opening of the plug frame 701. In addition , and as shown , 
ferrule 202 from falling completely through the plug frame the latching member 708 is closed around the extended 
201 and out the front opening . collar 706 of the ferrule - flange 702. This interlocking system 

The BTW connector may also comprise a spring 203 , prevents the ferrule - flange from falling or being pushed 
which generally goes around at least a portion of the flange 45 ( e.g. , when making a connection ) out of the back of the plug 
tube and / or the ferrule - flange 202 when combined . The frame 701. As discussed herein , the latching member ( s ) 708 
spring 203 applies a tension to the ferrule - flange 202 to are flexible or elastic in nature , and thus can be moved using 
prevent it from protruding out of the plug frame 201 in order a tool , or a user . By moving the latching member 708 away 
to maintain a good connection . However , the spring 203 may from the side of the ferrule - flange 702 ( e.g. , applying 
also provide some cushion so as to not break the ferrule 202 50 outward pressure on the latching member to disengage it 
if improperly aligned . The spring 203 is then capped using from the ferrule ) , the ferrule - flange may be removed via the 
an extender cap 204. The extender cap 204 has a fastening rear opening of the plug frame 701 . 
mechanism 220 , which is designed to interlock with a cutout FIG . 8 illustrates a zoomed - in and more detailed view of 
221 in the plug frame 201. Finally , a boot 205 is placed over an embodiment of a BTW connector 800 similar to that of 
the extender cap 204 . 55 FIG . 7. As shown , the ferrule - flange 802 is within the plug 

Thus , a large number of components are required to build frame 801 , and held in place primarily by opposing forces 
a typical BTW connector . Removing some of these compo- placed upon the extended collar 806 of the ferrule . These 
nents or replacing them with similar but less complex opposing forces are applied via the front stop 809 acting 
analogues can reduce the cost of a connector . Accordingly , upon the front of the extended collar 806 and the latching 
some embodiments may , as shown in FIG . 3 remove various 60 member 808 acting upon the back of the extended collar . 
components . FIG . 3 shows a BTW connector 300 , which Referring to FIG . 9 , an alternative embodiment of a 
comprises a plug frame 301 , a ferrule flange 302 , a flange connector system 900 is shown . As shown in FIG . 9 , the plug 
tube 303 , and a spring 307. In some embodiments , and as frame 901 is larger and more robust that some other con 
shown in FIG . 3 , the plug frame 301 may comprise a nectors discussed and illustrated herein . However , the fer 
latching member 308. The latching member 308 may be 65 rule - flange 902 is still held in place via means similar to 
flexibly rigid such that it can be moved via a tool or human those discussed in FIGS . 3-8 . In this non - limiting example , 
pressure , but is rigid enough to hold the ferrule flange 302 the plug frame 901 comprises a latching member 908 which 
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may interact with various connector components . For frame . The ferrule collar 206 is shown in FIG . 2 with a 
example , the latching member 908 may , as discussed herein , hexagonal outer dimensional appearance . Other outer sur 
latch onto a portion of a spring thus imparting some lateral face features may be used without departing from the scope 
force upon the ferrule - flange 902. In addition or alterna of the invention . A typical purpose of these features is to aid 
tively , the latching member 908 may latch or interact with 5 in connector assembly . 
the extended collar ( not pictured ) to apply a force to keep the Depending upon the application environment of the opti 
ferrule - flange 902 within the plug frame 901. Some embodi cal connectors of the various embodiments , that is , both ments may consist essentially of a plug frame 901 , a ferrule embodiments with a spring and embodiments without a flange 902 , and a latching member 908. In addition or spring , it may be desirable to affix a boot to the optical alternatively , some embodiments may consist essentially of 10 connector to protect optical fibers positioned therein . This a plug frame 901 and a ferrule flange 902 , a flange tube ( not 
shown ) , a spring 907 ( not shown ) , and a latching member may be a consideration when forces that may be applied to 

the optical fibers could damage or break the fibers so that the 908 . 
Referring now to FIG . 10 , in some embodiments , the plug extra protection that a boot provides may be desirable . As 

frame 1001 may be placed in an adaptor 1010. In some 15 seen in FIGS . 12A - 12D , an optional boot 1203 may be 
embodiments , in which the plug frame 1001 is within the affixed to the optical connector 1201. As with previous 
adapter 1010 , the latching member ( not pictured ) may not be embodiments , the optical connector 1201 includes a ferrule 
pushed out because the walls of the adapter prevent it . Such 1202. To affix the boot to the connector , apertures 1204 are 
embodiments impart additional strength to the connector provided . As best seen in FIG . 12B , engagement projections 
specifically the plug frame 1001 . 20 1220 provided at the distal end of the boot 1203 are inserted 

Referring now to FIGS . 11A - C , additional views of an into connector apertures 1204 to retain the boot in a position 
optical connector 1101 inserted into an adapter 1102 are extending from the proximal end of the connector plug 
depicted . In FIG . 11A , the connector 1101 is positioned in frame . In both the side view of FIG . 12C and the adapter / 
the junior side of the adapter 1102. In FIG . 11B , the connector assembly view of 12D , apertures 1204 with 
connector 1101 is positioned in the senior side of the adapter 25 engagement projections 1220 are clearly depicted . 
1102. Both connectors have a ferrule 1152 that upon inser- To facilitate assembly of the ferrule within the plug frame , 
tion into either adapter side , engages an opening 1158 of a an insertion tool 1310 is provided as seen in the several 
resilient member 1156 ( FIG . 11C ) . The resilient member views of FIGS . 13A - 13C . In FIG . 13A , the handle 1320 of 
1156 is configured to expand and secure the ferrule 1152 , insertion tool 1310 is visible as the tool is inserted within 
while aligning the ferrule 1152 . 30 optical connector 1301. To accommodate optical fiber , inser 
FIG . 11C shows a typical resilient member 1156 , which , tion tool 1310 features a generally C - shaped cross - section as 

in an embodiment , may be fabricated from zirconia or a high seen in FIG . 13B , with various cross - sectional shapes along 
strength polymer . The resilient member 1156 has a length , its length to receive the ferrule and the ferrule collar . As seen 
inner diameter and outer diameter . When the connector 1101 in FIG . 13C , the distal end portion 1330 of the insertion tool 
is inserted into the adapter 1102 , the leading tip of the ferrule 35 1310 features a reduced cross - section so that the tool may be 
1152 enters the resilient member 1156 opening 1158 , and the inserted into the bore of connector 1301 to position the 
ferrule 1152 outer diameter being larger than the ferrule ferrule therein . 
1152 inner diameter , the ferrule 1152 expands the resilient Referring to FIG . 14 , an exploded view of a connector 
member 1156 circumferentially . The engagement of the according to the present invention shows a dust cap 1480 
distal end of the annular collar 1150 is stopped at an outer 40 may be inserted into a front body 1401 at the proximal end , 
surface 1162 of the resilient member 1156. This helps ensure in the direction of the arrow “ A ” . The dust cap prevents 
the annular collar 1150 is seated correctly , so when the debris from contacting a ferrule that may interfere with a 
resilient latch 1140 returns to its original or relaxed , unflexed fiber optic signal . The front body 1401 further comprises a 
position , the latch 1140 is seated just in front of the proximal latch 1401.1 . The latch engages an inside surface of adapter 
side of the annular collar 1150 , and secures the ferrule flange 45 2340 , as shown in FIG . 15B , to secure the connector 1400 
( 402 , 602 ) from being dislodged if unintentionally hit . in the adapter . The connector further comprises a pair a 
The expansion of the resilient member depends on the ferrules 1402 , ferrule flanges 1406 , ferrule spring 1403 and 

modulus of the resilient member 1156 material and a width back - body 1404 with a boot 1405 covering the ferrules and 
of an optional cut ( shown by the pair of solid lines 1159 ) that back body attaching to the front body 1401 to form the 
runs lengthwise along the resilient member 1156 , in FIG . 50 connector 1400. The connector 1400 is sometimes called a 
11C . bend - latch connector wherein the latch 1401.1 bends down 

In the cross - sectional view of FIG . 11C , it can clearly be when inserted into an adapter . Once inserted , the latch snaps 
seen that plug latch 1140 is positioned adjacent the exterior into the adapter housing opening as shown and described in 
wall of the plug frame of connector 1101 ( also shown at FIG . 15B . 
608 ) . As such , the plug latch 1140 is constrained by adapter 55 Referring to FIG . 15A , the connector 1400 with an 
1102 from flexing outward and releasing the annular ferrule alternative latch 1401.1 is shown prior to insertion into an 
collar 1150. Thus , when the connector is inserted in the adapter 2340. Referring to FIG . 15B , the connector 1400 is 
adapter , the constraint of the adapter prevents movement of inserted into the adapter . A latch surface 1401.2 engages an 
the ferrule 1152 within the plug frame . This constraint adapter surface 2340.1 that secures the connector 1400 in the 
further secures the ferrule 1152 within the resilient member 60 adapter 2340 . 
1156 . Referring to FIG . 16A , the adapter 2340 may accept a 
A central bore 1154 receives the annular collar 1150. The hook engagement device 1680. Referring to FIG . 16A , a 

central bore 1154 is also shown in FIG . 11A , where the inner hook surface 1680.1 locks into a widthwise groove 1693 on 
dimensions of the bore 1154 match the outer dimensions of a front body 1701 of the connector 1600 as shown in FIG . 
the extended collar 206 or annular ferrule collar 1150. The 65 16B , which secures the connector 1600 into the adapter . The 
annular ferrule collar 1150 is generally round or annular and connector 1600 is sometimes called a pull tab connector as 
can contain surface features to aid in placement in the plug shown by a pull tab 1791 ( refer to FIG . 17A ) interacting with 
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groove 1693 to unlock the connector ( 1600 , 1700 ) from the 1900 from adapter 2340 as shown in FIG . 23A . Referring to 
hook surface 1680.1 located within the adapter 2340 . FIG . 20A , removal tool 2000 and its protrusion 2090 further 

Referring to FIG . 17A , an exploded view of a pull tab comprise a cutout 2909a and a stop surface 20906. The 
connector 1700A further comprises a ferrule assembly 1702 cutout 2090a engages a latch inner surface 1901.6 ( refer to 
called a multi - port optical ferrule or MPO ferrule . The 5 FIG . 24 ) , and pulling on the tool 2000 in a direction “ A ” of 
connector 1700A further comprises a widthwise groove the arrow ( refer to FIG . 23B ) will release the connector 1900 
1793 , a front body 1701 that comprises the groove at a top from the adapter 2340. The stop surface adds strength to the 
surface , the ferrule assembly 1702 , a back - body 1704 , and removal tool when it engages the latch inner surface and the 
boot 1705 is used to cover and secure the aforementioned tool is pulled to release the connector 1900 . 
components to the front body 1701. This connector 1700A 10 Referring to FIG . 20B , the connector 1900 comprises an 
further comprises a pull tab 1791 that comprises a ramp area opening 1902 configured to receive the protrusion 2090 , a 
1792. The ramp area unlocks the connector from the hook channel 1901.3 configured to receive an alignment tab 
surface 1680.1 when the pull tab 1791 is pulled rearward 2090c that helps ensure the tool 2000 does not get stuck in 
away from the adapter . Referring to FIG . 17B , the connector the adapter , and protrusion 2090 is configured to be received 
1700A is assembled 1700B illustrating the widthwise 15 in opening 1902. Referring to FIG . 21 , the protrusion 2090 
groove 1793 and pull tab 1791 . is shown inserted into opening 1902 of the connector 1900 . 

Referring to FIG . 18A , a connector 1700B and a connec- Referring to FIG . 20A , a projection 2090d runs lengthwise 
tor 1400 are inserted into a simplex adapter 1800A at along underside or attachment side to a connector of the 
opposing ends . The connector 1700B , as described above removal tool . The projection is on both inner sides and 
engages and secures to a hook 1680 inserted into the adapter 20 projects inward . This allows projection 2090d to engage a 
2340. Referring to FIG . 18B , a pair of connectors 1700B and side face 1901.7 of the latch 1901. The width of the 
connectors 1400 are inserted into a duplex adapter 1800B at projection opening defines a distance “ d ” between the pro 
opposing ends . These connectors extend beyond the adapter jections 2090d ( refer to FIG . 21 ) and “ d ” is sized to engage 
because of the additional structure such as boot 1405 and a top surface of the latch 1901.1 . Projection 2090b captures 
pull tab 1791. A connector 1700B may be swapped with 25 the latch side face 1901.7 to secure tool 2000 and help 
connector 1400 on the opposing side without departing from prevent it from sliding widthwise across the latch and 
the scope of the present invention . The present invention getting jammed in the adapter . This is also shown in FIG . 22 
behind - the - wall connector is substantially shorter than the at 2280. Returning to FIG . 21 , the tool 2000 is secured to 
connectors 1700B or 1600 or 1400 as shown in FIGS . latch 1901.1 by side projections 2090d and protrusion 2090 
19 A - 19C . 30 that extends through latch opening 1902 . 

Referring to FIG . 19A , another embodiment of the Referring to FIG . 22 , adapter 2340 comprises a connector 
behind - the - wall connector ( 100 , 300 ) is shown . Connector 1900 inserted and latched into a first port , and an opposing 
1900 does not include a boot assembly ( 105 , 205 ) . Connec- adapter port or opening comprises con tor 1900 with 
tor 1900 comprises a latch 1901.1 that extends a predeter- removal tool 2000 attached thereto . The projections 2090d 
mined distance “ L ” beyond the connector housing to ensure 35 are shown in the call out 2280 as further securing and 
the connector 1900 mates within an adapter ( not shown ) , stabilizing the tool 2000 to latch 1901.1 . The alignment tab 
while minimizing overall connector length exposed outside 2090c is shown engaged in the channel 1901.3 to help 
of adapter ( not shown ) , as shown in FIG . 19A as compared ensure tool 2000 does not become jammed in the adapter . If 
with FIGS . 19B and 19C . Like connector 900 of FIG.9 , the the tool becomes jammed , the connector would be likely 
boot assembly is excluded in the behind - the - wall connector 40 destroyed or damaged along with the adapter itself , upon 
1900. Comparing connector 1700B as shown in FIG . 18B , dislodging the jammed tool . The opposing side of the 
the connector 1900 is substantially shorter in length and adapter 2340 shows a hook 1680 in an adapter port . The 
more compact , even as compared with connector 1400 as hook 1680 can accept connector 1700B and mate the fiber 
shown in FIG . 19C . Referring to FIG . 19D , connector 1900 optic pathways contained in the ferrules of the connectors 
further comprises a housing 1900.1 with a mating surface 45 1700B and 1900 to form a signal path . Without departing 
1901.5 configured to mate with an inner surface 2474.1 of a from the scope of the invention , the hook 1680 can be 
shroud 2474 ( refer to FIG . 24 ) . The connector 1900 com- removed and a connector 1400 can be secured and latched 
prises a latch 1910.1 attached to one side of the housing into the adapter port in place of connector 1700B , and form 
1901.1 . The latch further comprises a widthwise locking the same signal path with the connector 1900 . 
groove 1901.4 that accepts a catch 2601.1 of a pull tab 2600 50 Referring to FIG . 23A , connector 1900 is shown in a first 
( refer to FIG . 26 ) , a guide 1908.8 to slidably hold the pull port of a duplex adapter 2340 , with a hook 1680 in an 
tab in place , and guide recess 1909.9 accept a portion of the opposing port to the connector 1900. The adapter port with 
depressed latch structure during pull tab release of the a hook can accept a connector 1700B , and a connector 1400 
connector from adapter . The locking groove 1901.4 is sized can be inserted in an adjacent port that does not contain a 
to snap in the catch upon depressing the catch into the 55 hook 1680. The adapter comprises an opening 2340.2 fur 
groove , and removing the catch from the groove by prying ther comprising an adapter latching surface 2340.1 that 
the catch out of the groove . The latch 1901.1 further engages a corresponding latch face 1901.2 ( refer to FIG . 
comprises a chamfer or inclined surface 1901.10 that 20B ) thereby securing connector 1900 into the adapter 2340 . 
engages a corresponding adapter surface upon insertion of Referring to FIG . 23A , removal tool 2000 is not inserted 
connector into adapter ( not shown ) . The surface 1901.10 60 onto connector 1900. Referring to FIG . 23B , the connector 
pushes the latch downward upon contact with corresponding 1900 with a removal tool 2000 is inserted in a first port of 
adapter structure for an essentially resistant free insertion . duplex adapter . The adapter is also shown in FIG . 24. Pulling 

Referring to FIG . 20A , removal tool 2000 is configured to on the tool 2000 in a direction “ A ” of the arrow would 
engage the connector 1900 via a protrusion 2090 configured remove the connector 1900 from the adapter . Pulling on tool 
to be inserted an opening 1902 ( refer to FIG . 20B ) . Pulling 65 2000 in direction “ A ” imparts a downward force “ F ” on 
tool 2000 rearward in a direction “ R ” ( FIG . 21 ) , depresses latch 1901.1 separating latch face 1901.2 from within 
latch 1901.1 ( refer to FIG . 20B ) , which releases connector adapter opening 2340.2 . 

a 

a 

a a 
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Referring to FIG . 24 , an embodiment of an adapter compositions , methods , and devices are described in terms 
comprises an outer shroud 2474 , a ferrule flange alignment of “ comprising " various components or steps interpreted as 
sleeve 2472 , and a latch opening 2476. The shroud 2474 meaning “ including , but not limited to ” ) , the compositions , 
further comprises an inner surface 2474.1 , a plural of walls methods , and devices can also “ consist essentially of ” or 
2474.2 and a channel 2474.5 configured to accept an outer 5 “ consist of the various components and steps , and such 
housing of the connector 1900 and its mating surface terminology should be interpreted as defining essentially 
1901.5 . These features help ensure connector 1900 when closed - member groups . It will be further understood by 
inserted into an adapter port , in the direction of arrow “ I ” , those within the art that if a specific number of an introduced 
the connector 1900 is aligned so latch 1901.1 will secure claim recitation is intended , such an intent will be explicitly 
into adapter opening 2340.2 ( FIG . 23A ) and a latch face 10 recited in the claim , and in the absence of such recitation no 
1901.2 will engage and lock with a corresponding adapter such intent is present . For example , as an aid to understand 
latching surface 2340.1 . ing , the following appended claims may contain usage of the 

Referring to FIG . 25A , the adapter of FIG . 24 further introductory phrases “ at least one ” and “ one or more ” to 
comprises a ferrule flange 2506 inserted into the ferrule introduce claim recitations . However , the use of such 
flange alignment sleeve holder 2472 , and further comprises 15 phrases should not be construed to imply that the introduc 
a spring 2503 over ferrule flange ( 1906 , 2504 ) and alignment tion of a claim recitation by the indefinite articles “ a ” or “ an ” 
sleeve 1906.1 . The connector outer housing is not shown . limits any particular claim containing such introduced claim 
FIG . 25A shows that the adapter 2340 has a height H1 at the recitation to embodiments containing only one such recita 
first end of the adapter and a height H2 at the second end of tion , even when the same claim includes the introductory 
the adapter , and the height H1 at the first end is less than the 20 phrases “ one or more ” or “ at least one ” and indefinite 
height H2 at the second end . Referring to FIG . 25B , the articles such as “ a ” or “ an ” ( for example , “ a ” and / or “ an ” 
connector 1900 is fully inserted and latched into adapter should be interpreted to mean “ at least one ” or “ one or 
2340 where the outer surface of the connector 1900 housing more ” ) ; the same holds true for the use of definite articles 
engages with the inner surface 2474.1 of the shroud 2474 . used to introduce claim recitations . In addition , even if a 
FIG . 16A shows that the adapter 2340 includes upper and 25 specific number of an introduced claim recitation is explic 
lower longitudinal ribs 2347 between the non - behind - the- itly recited , those skilled in the art will recognize that such 
wall ports . recitation should be interpreted to mean at least the recited 

Referring to FIG . 26 , a pull tab 2600 is configured to number ( for example , the bare recitation of “ two recita 
attach to latch 1901.1 of connector 1900. A proximal end of tions , " without other modifiers , means at least two recita 
the pull tab 2600 further comprises a catch 2601.1 that 30 tions , or two or more recitations ) . Furthermore , in those 
engages a groove 2601.7 running widthwise on the latch top instances where a convention analogous to “ at least one of 
surface . As the pull tab 2600 is moved in a direction of arrow A , B , and C , et cetera " is used , in general such a construction 

the catch forces the latch down in the direction of is intended in the sense one having skill in the art would 
arrow " A2 " , and this releases the connector 1900 from the understand the convention ( for example , “ a system having at 
adapter 2340 . 35 least one of A , B , and C ” would include but not be limited 

The present disclosure is not to be limited in terms of the to systems that have A alone , B alone , C alone , A and B 
particular embodiments described in this application , which together , A and C together , B and C together , and / or A , B , 
are intended as illustrations of various aspects . Many modi- and C together , et cetera ) . In an instance where a convention 
fications and variations can be made without departing from analogous to " at least one of A , B , or C , et cetera ” is used , 
its spirit and scope , as will be apparent to those skilled in the 40 in general such a construction is intended in the sense one 
art . Functionally equivalent methods and apparatuses within having skill in the art would understand the convention ( for 
the scope of the disclosure , in addition to those enumerated example , " a system having at least one of A , B , or C ” would 
herein , will be apparent to those skilled in the art from the include but not be limited to systems that have A alone , B 
foregoing descriptions . Such modifications and variations alone , C alone , A and B together , A and C together , B and 
are intended to fall within the scope of the appended claims . 45 C together , and / or A , B , and C together , et cetera ) . It will be 
The present disclosure is to be limited only by the terms of further understood by those within the art that virtually any 
the appended claims , along with the full scope of equivalents disjunctive word and / or phrase presenting two or more 
to which such claims are entitled . It is to be understood that alternative terms , whether in the description , claims , or 
this disclosure is not limited to particular methods , reagents , drawings , should be understood to contemplate the possi 
compounds , compositions or biological systems , which can , 50 bilities of including one of the terms , either of the terms , or 
of course , vary . It is also to be understood that the termi- both terms . For example , the phrase “ A or B ” will be 
nology used herein is for the purpose of describing particular understood to include the possibilities of “ A ” or “ B ” or “ A 
embodiments only , and is not intended to be limiting . and B. ” 

With respect to the use of substantially any plural and / or In addition , where features or aspects of the disclosure are 
singular terms herein , those having skill in the art can 55 described in terms of Markush groups , those skilled in the 
translate from the plural to the singular and / or from the art will recognize that the disclosure is also thereby 
singular to the plural as is appropriate to the context and / or described in terms of any individual member or subgroup of 
application . The various singular / plural permutations may members of the Markush group . 
be expressly set forth herein for sake of clarity . As will be understood by one skilled in the art , for any and 

It will be understood by those within the art that , in 60 all purposes , such as in terms of providing a written descrip 
general , terms used herein , and especially in the appended tion , all ranges disclosed herein also encompass any and all 
claims ( for example , bodies of the appended claims ) are possible subranges and combinations of subranges thereof . 
generally intended as “ open ” terms ( for example , the term Any listed range can be easily recognized as sufficiently 
“ including ” should be interpreted as “ including but not describing and enabling the same range being broken down 
limited to , " the term “ having ” should be interpreted as 65 into at least equal halves , thirds , quarters , fifths , tenths , et 
“ having at least , ” the term “ includes ” should be interpreted cetera . As a non - limiting example , each range discussed 
as “ includes but is not limited to , " et cetera ) . While various herein can be readily broken down into a lower third , middle 

<< 

> 

2 
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third and upper third , et cetera . As will also be understood 3. The adapter as set forth in claim 2 , wherein the optical 
by one skilled in the art all language such as " up to , " " at reference plane is spaced apart from opposite second end 
least , " and the like include the number recited and refer to portion of the adapter housing along the longitudinal axis by 
ranges which can be subsequently broken down into sub a greater distance than the optical reference plane is spaced 
ranges as discussed above . Finally , as will be understood by 5 apart from the first end portion along the longitudinal axis . 
one skilled in the art , a range includes each individual 4. The adapter as set forth in claim 2 , wherein the adapter 
member . Thus , for example , a group having 1-3 cells refers is configured to retain the behind - the - wall connector in each to groups having 1 , 2 , or 3 cells . Similarly , a group having behind - the - wall port and the non - behind - the - wall connector 1-5 cells refers to groups having 1 , 2 , 3 , 4 , or 5 cells , and so in each non - behind - the - wall port such that a longitudinal forth . distance from the optical reference plane to a distal end of Various of the above - disclosed and other features and the behind - the - wall connector is greater than a longitudinal functions , or alternatives thereof , may be combined into distance from the optical reference plane to a distal end of many other different systems or applications . Various pres the non - behind - the - wall connector . ently unforeseen or unanticipated alternatives , modifica 
tions , variations or improvements therein may be subse- 15 5. The adapter as set forth in claim 1 , wherein each 
quently made by those skilled in the art , each of which is non - behind - the - wall port configured to receive a portion 
also intended to be encompassed by the disclosed embodi of an elongate release of the non - behind - the - wall connector 
ments . when the non - behind - the - wall connector is retained in the 

The invention claimed is : non - behind - the - wall port . 
1. An adapter for optical connectors , the adapter compris- 20 6. The adapter as set forth in claim 5 , wherein the adapter 

ing : housing is configured such that the elongate release is 
an adapter housing having a first end portion and an slidable in the non - behind - the - wall port to unlatch the 

opposite second end portion spaced apart along a non - behind - the - wall connector from the adapter . 
longitudinal axis , the adapter housing defining a plu- 7. The adapter as set forth in claim 1 , wherein the adapter 
rality of behind - the - wall ports and a plurality of non- 25 housing has a height extending from the lower wall portion 
behind - the - wall ports aligned with corresponding to the upper wall portion . 
behind - the - wall ports , each behind - the - wall port open- 8. The adapter as set forth in claim 7 , wherein the height 
ing through the first end portion of the adapter housing of the adapter housing is less at the first end portion than at 
and each non - behind - the - wall port opening through the the second end portion . 
opposite second end portion of the adapter housing ; and 30 9. The adapter as set forth in claim 7 , wherein the adapter 

a plurality of ferrule alignment sleeves between each housing has a width and the plurality of behind - the - wall 
behind - the - wall port and the corresponding non - be- ports and the plurality of non - behind - the - wall ports are 
hind - the - wall port ; spaced apart along the width . 

wherein the adapter housing is configured to receive a 10. The adapter as set forth in claim 9 , wherein the upper 
behind - the - wall optical connector in each behind - the- 35 wall portion comprises an upper longitudinal rib adjacent the 
wall port and a non - behind - the - wall connector in each second end portion , the upper longitudinal rib projecting 
non - behind - the - wall port , each behind - the - wall con- inwardly along the height toward the lower wall portion , 
nector and each non - behind - the - wall connector com- wherein the lower wall portion comprises a lower longitu 
prising a plurality of optical fiber ferrules , the plurality dinal rib adjacent the second end portion , the lower longi 
of ferrule alignment sleeves between each behind - the- 40 tudinal rib projecting inwardly along the height toward the 
wall port and the corresponding non - behind - the - wall upper wall portion . 
port configured to receive the plurality of optical fer- 11. The adapter as set forth in claim 10 , wherein the upper 
rules of the behind - the - wall optical connector received longitudinal rib and the lower longitudinal rib are located 
in the behind - the - wall port and the plurality of optical between two of the plurality of non - behind - the - wall ports 
ferrules of the non - behind - the - wall connector in 45 along the width . 
received in the non - behind - the - wall port ; 12. The adapter as set forth in claim 11 , wherein the upper 

wherein the adapter is configured to retain the behind- longitudinal rib and the lower longitudinal rib are separated 
the - wall connector in the behind - the - wall port and the by a heightwise gap . 
non - behind - the - wall connector in the non - behind - the- 13. The adapter as set forth in claim 12 , wherein the upper 
wall port such that an optical connection is made 50 longitudinal rib has a height and the lower longitudinal rib 
between the plurality of ferrules of the behind - the - wall has a height less than the height of the upper longitudinal rib . 
connector and the plurality of ferrules of the non- 14. The adapter as set forth in claim 9 , wherein the 
behind - the - wall connector in the adapter housing ; plurality of ferrule alignment sleeves comprises a pair of 

wherein the adapter housing has an upper wall portion and ferrule alignment sleeves between each of the plurality of 
an opposite lower wall portion , the upper wall portion 55 behind - the - wall ports and a corresponding non - behind - the 
defining a latch recess for each behind - the - wall port 
configured to latch with a depressible latch arm on a 15. A connection system comprising the adapter as set 
connector housing of the behind - the - wall connector forth in claim 1 and a behind - the - wall connector . 
received in the behind - the - wall port to retain the 16. The connection system as set forth in claim 15 , 
behind - the - wall connector in the behind - the - wall port . 60 wherein the behind - the - wall connector comprises : first and 

2. The adapter as set forth in claim 1 , wherein the adapter second optical fiber ferrules ; a duplex connector housing 
is configured to retain the behind - the - wall connector in each having a longitudinal axis and comprising an exterior por 
behind - the - wall port and the non - behind - the - wall connector tion at least partially surrounding the first and second optical 
in each non - behind - the - wall port such that the plurality of fiber ferrules such that the exterior portion extends 360 ° 
optical fiber ferrules of the behind - the - wall connector 65 about a space in which each of the first and second optical 
engage the plurality of optical fiber ferrules of the non- fiber ferrules are received ; and a depressible latch arm 
behind - the - wall connector at an optical reference plane . disposed on the duplex connector housing . 

wall port . 
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17. The connection system as set forth in claim 16 , further 

comprising a non - behind - the - wall connector . 
18. The connection system as set forth in claim 17 , 

wherein the non - behind - the - wall connector comprises : first 
and second optical fiber ferrules ; a duplex connector housing 5 
having a longitudinal axis and comprising an exterior por 
tion at least partially surrounding the first and second optical 
fiber ferrules such that the exterior portion extends 360 ° 
about a space in which each of the first and second optical 
fiber ferrules are received ; and an elongate release slidable 10 
along the longitudinal axis to unlatch the non - behind - the 
wall connector from the non - behind - the - wall port of the 
adapter 

19. The connection system as set forth in claim 17 , 
wherein the behind - the - wall connector has a length and the 15 
non - behind - the - wall connector has a length greater than the 
length of the behind - the - wall connector . 

* * 
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1 

U.S. Patent No. 11,307,369 MMC 

23. An optical fiber connector
comprising:

multi-fiber ferrule configured to 
terminate a plurality of optical fibers; 

a connector housing having a front end 
portion and a rear end portion spaced 
apart along a longitudinal axis, the 
connector housing comprising a top 
portion and a bottom portion spaced 
apart along a transverse axis 
perpendicular to the longitudinal axis, 
the connector housing being configured 
to hold the multi-fiber ferrule such that 
the multi-fiber ferrule is exposed through 
the front end portion for making an 
optical connection and the plurality of 
optical fibers are spaced apart from one 
another in a row extending parallel to the 
transverse axis, 
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2 

U.S. Patent No. 11,307,369 MMC 

a depressible latch above the top portion 
of the connector housing; and 

an elongate arm connected to the 
connector housing above the top portion 
and configured to be pulled to actuate the 
depressible latch; 
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3 

U.S. Patent No. 11,307,369 MMC 

wherein the connector housing 
comprises a guide connecting the 
elongate arm to the optical fiber 
connector. 
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1 

U.S. Pat. No. 11,333,836 MMC Adapters 

1. An adapter for mating with
optical fiber connectors, the adapter
comprising:
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2 

U.S. Pat. No. 11,333,836 MMC Adapters 

an outer housing having a first end 
portion and a second end portion 
spaced apart along a longitudinal 
axis, the outer housing comprising a 
first side wall and a second side 
wall spaced apart along a lateral 
axis perpendicular to the 
longitudinal axis, the outer housing 
having a width extending along the 
lateral axis from the first side wall 
to the second side wall, the outer 
housing comprising a upper wall 
and a lower wall spaced apart along 
a transverse axis oriented 
perpendicular to the lateral axis and 
perpendicular to the longitudinal 
axis, each of the upper wall and the 
lower wall having an inner surface, 
the outer housing defining a 
plurality of channels spaced apart 
along the width, each of the 
channels being configured to 
receive an optical fiber connector, 
the plurality of channels including 
first and second channels; and 
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3 

U.S. Pat. No. 11,333,836 MMC Adapters 

a first longitudinal rib formed on the 
inner surface of the upper wall at a 
location spaced apart along the 
width of the outer housing between 
the first side wall and the second 
side wall and a second rib formed 
on the inner surface of the lower 
wall at a location spaced apart along 
the width of the outer housing 
between the first side wall and the 
second side wall, the first and 
second ribs being aligned along the 
width of the outer housing, the first 
rib being spaced apart from the 
second rib along the transverse axis 
by a transverse gap, 
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4 

U.S. Pat. No. 11,333,836 MMC Adapters 

wherein the first longitudinal rib 
and the second longitudinal rib are 
located between the first and second 
channels. 
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5 

U.S. Pat. No. 11,333,836 MMC Adapters 

2. The adapter as set forth in claim
1, wherein the upper wall comprises
a first latch opening aligned with
the first channel and a second latch
opening aligned with the second
channel, the first rib being spaced
apart between the first latch
opening and the second latch
opening along the width.

3. The adapter as set forth in claim
2, wherein the adapter is configured
to receive a first one of the optical
fiber connectors in the first channel
and a second one of the optical fiber
connectors in the second channel
such that:
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6 

U.S. Pat. No. 11,333,836 MMC Adapters 

a flexible latch arm of the first 
optical fiber connector is latched 
with the first latch opening and a 
front section of a remote release of 
the first optical fiber connector is 
received in the first channel at a 
location spaced apart from the first 
latch opening along the longitudinal 
axis toward the second end portion 
of the outer housing; and 
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7 

U.S. Pat. No. 11,333,836 MMC Adapters 

a flexible latch arm of the second 
optical fiber connector is latched 
with the second latch opening and a 
front section of a remote release of 
the second optical fiber connector is 
received in the first channel at a 
location spaced apart from the 
second latch opening along the 
longitudinal axis toward the second 
end portion of the outer housing. 
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U.S. Pat. No. 11,333,836 MMC Adapters 
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1 

U.S. Patent No. 11,340,413 MMC Connector 
1. An optical fiber connector comprising:

a housing having a longitudinal axis and a 
front end portion and a rear end portion spaced 
apart along the longitudinal axis, the housing 
comprising opposite first and second end 
walls spaced apart along a transverse axis 
oriented perpendicular to the longitudinal 
axis, the housing comprising opposite first 
and second side walls spaced apart along a 
lateral axis oriented perpendicular to the 
longitudinal axis and the transverse axis; 
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2 

U.S. Patent No. 11,340,413 MMC Connector 
an MT ferrule received in the housing and 
exposed through the front end portion of the 
housing for making an optical connection, the 
MT ferrule configured to receive plurality of 
fibers such that the fibers are spaced apart in a 
row that extends parallel to a fiber alignment 
axis, the MT ferrule further comprising first 
and second guide pin openings spaced apart 
along the fiber alignment axis; and 

a polarity key disposed on the first end wall; 
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3 

U.S. Patent No. 11,340,413 MMC Connector 
wherein each of the first and second end walls 
has a lateral dimension along the lateral axis 
and each of the first and second side walls has 
a transverse dimension along the transverse 
axis, the lateral dimension being less than the 
transverse dimension; 

Case 1:23-cv-00083-JPM   Document 40   Filed 02/01/24   Page 694 of 759 PageID #: 2331



4 

U.S. Patent No. 11,340,413 MMC Connector 
wherein the optical fiber connector is 
configured to latch with a mating adapter and 
wherein the optical fiber connector is 
configured to be actuated to unlatch from the 
mating adapter by displacing a first portion of 
the optical fiber connector rearward relative to 
a second portion of the optical fiber connector, 
wherein said displacing the first portion of the 
optical fiber connector rearward relative to the 
second portion of the optical fiber connector 
displaces the polarity key rearward relative to 
the MT ferrule. 
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1 

U.S. Patent No. 11,415,760 MMC Connector 
1. An optical fiber connector configured for
mating with a receptacle, the optical fiber
connector comprising:

an MT ferrule configured to hold a plurality of 
optical fibers; 
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2 

U.S. Patent No. 11,415,760 MMC Connector 
a connector housing having a front end portion 
and a rear end portion spaced apart along a 
longitudinal axis, the connector housing 
configured to hold the MT ferrule such that the 
MT ferrule is exposed through the front end 
portion for making an optical connection; 

a depressible latching arm connected to the 
connector housing for latching with the 
receptacle when the optical fiber connector is 
mated with the receptacle to releasably retain 
the optical fiber connector in the receptacle; 
and 
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3 

U.S. Patent No. 11,415,760 MMC Connector 
a remote release connected to the connector 
housing for movement relative to the 
connector housing along the longitudinal axis, 
the remote release being configured to be 
pulled rearward along the longitudinal axis to 
depress the depressible latching arm for 
releasing the optical fiber connector from the 
receptacle; 
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4 

U.S. Patent No. 11,415,760 MMC Connector 
wherein the connector housing has a generally 
rectangular perimeter including opposite first 
and second walls and opposite third and fourth 
walls, the depressible latching arm being 
located on an exterior of the first wall; 
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5 

U.S. Patent No. 11,415,760 MMC Connector 
wherein the first wall of the connector housing 
defines a groove, the remote release being 
slidably received in the groove; 

1

wherein the remote release comprises a lower 
portion and a narrower portion above the 
lower portion, the lower portion being wider 
than the narrower portion; 

1 Senko refers to black and white line drawings taken from US Conec's own WO 2021/217054 patent application, which drawings are an appropriate proxy for 
showing how US Conec's MMC product reads on relevant features of the claim.  
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6 

U.S. Patent No. 11,415,760 MMC Connector 
wherein the groove includes an inner portion 
and an outer portion, the inner portion being 
wider than the outer portion, the inner portion 
of the groove being configured to slidably 
receive the lower portion of the latch release 
and the outer portion of the groove being 
configured to slidably receive the narrower 
portion of the latch release such that the first 
wall releasably retains the latch release in the 
groove. 
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1 

U.S. Pat. No. 10,191,230 C1 MDC 

1. A reversible polarity fiber optic
connector comprising:

at least first and second optical 
ferrules; 
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2 

U.S. Pat. No. 10,191,230 C1 MDC 

a connector housing having a 
longitudinal axis and comprising an 
exterior portion at least partially 
surrounding the first and second 
optical ferrules such that the exterior 
portion extends 360° 
circumferentially with respect to the 
longitudinal axis about a space in 
which each of the first and second 
optical ferrules are received, the 
exterior portion comprising a first 
exterior wall positioned above the 
first and second optical ferrules and 
a second exterior wall positioned 
beneath the first and second optical 
ferrules; 
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3 

U.S. Pat. No. 10,191,230 C1 MDC 

a latch coupling positioned on each 
of the first and second exterior walls 
of the connector housing; 
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4 

U.S. Pat. No. 10,191,230 C1 MDC 

a removable latch for engaging 
either of the first and second exterior 
wall latch couplings on the 
connector housing; 
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5 

U.S. Pat. No. 10,191,230 C1 MDC 

wherein positioning the removable 
latch on the first exterior wall of the 
connector housing yields a fiber 
optic connector with a first polarity 
and positioning the removable latch 
on the second exterior wall of the 
connector housing yields a fiber 
optic connector with a second 
polarity, the second polarity being 
opposite to the first polarity. 
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1 

U.S. Pat. No. 11,181,701 B2 MDC 

1. A fiber optic connector
comprising:

at least first and second optical 
ferrules; 

a connector housing having a 
longitudinal axis and comprising an 
exterior portion at least partially 
surrounding the first and second 
optical ferrules such that the exterior 
portion circumscribes a space in 
which each of the first and second 
optical ferrules are received, the 
exterior portion comprising a first 
exterior wall and a second exterior 
wall on an opposite side of the space 
from the first exterior wall; 
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2 

U.S. Pat. No. 11,181,701 B2 MDC 

a latch coupling positioned on each 
of the first and second exterior walls 
of the connector housing; 
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3 

U.S. Pat. No. 11,181,701 B2 MDC 

a removable latch for engaging either 
of the first and second exterior wall 
latch couplings on the connector 
housing, whereby the removable 
latch couples to the respective latch 
coupling; 
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U.S. Pat. No. 11,181,701 B2 MDC 

wherein each latch coupling 
comprises a groove extending along 
the axis and having an open axial 
end; and 
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5 

U.S. Pat. No. 11,181,701 B2 MDC 

wherein the removable latch 
comprises a protrusion for being 
inserted into the open axial end of the 
groove by movement relative to the 
housing along the axis. 
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1 

U.S. Pat. No. 11,061,190 MDC Connector 

1. An optical fiber connector
comprising:

a front body configured to hold first 
and second ferrules; 

a back body having a proximal end 
portion and a distal end portion 
spaced apart along a longitudinal 
axis, the proximal end portion of the 
back body configured to couple to 
the front body, the distal end 
portion of the back body 
comprising a cylindrical back post 
having an outer round surface 
extending along the longitudinal 
axis, the back body defining a back 
body passageway extending from 
the distal end portion through the 
proximal end portion; and 
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U.S. Pat. No. 11,061,190 MDC Connector 

a rotatable boot assembly having a 
proximal end portion and a distal 
end portion spaced apart along the 
longitudinal axis, the rotatable boot 
assembly comprising a main body 
and a strain relief sleeve extending 
longitudinally from the main body 
to the distal end portion of the 
rotatable boot assembly, the 
rotatable boot assembly comprising 
a boot passageway extending from 
the distal end portion through the 
main body, the main body 
comprising an inner round surface 
extending along the longitudinal 
axis, the inner round surface 
defining a proximal end portion of 
the boot passageway, the rotatable 
boot assembly configured to be 
disposed on the back body such that 
(i) the outer round surface of the
back post is matingly received in
the inner round surface of the main
body and

Case 1:23-cv-00083-JPM   Document 40   Filed 02/01/24   Page 717 of 759 PageID #: 2354



3 

U.S. Pat. No. 11,061,190 MDC Connector 

(ii) the cable boot member is
slidable along the longitudinal axis
relative to the back body for
releasing the optical fiber connector
from an adapter,

the optical fiber connector being 
configured to terminate a fiber optic 
cable such that a jacket of the cable 
is received in the strain relief sleeve 
in the boot passageway, the boot 
passageway and the back body 
passageway configured to align for 
passing first and second fibers from 
the fiber optic cable to the front 
body to complete a signal path to 
the first and second ferrules within 
the front body;  
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U.S. Pat. No. 11,061,190 MDC Connector 

the main body further comprising at 
least one boot hook configured for 
releasably securing the multi-
purpose rotatable boot assembly 
against rotation relative to the back 
body,  

and the rotatable boot assembly 
further comprising an elongate arm 
extending longitudinally from the 
main body in a proximal direction 
along the longitudinal axis,  
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U.S. Pat. No. 11,061,190 MDC Connector 

the elongate arm being configured 
for selectively setting the optical 
fiber connector to each of a first 
polarity and a second polarity. 
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U.S. Pat. No. 11,391,895 C1 MDC 

1. A fiber optic connector
comprising:

a connector housing having a 
longitudinal axis and comprising an 
exterior portion extending 
circumferentially about a space with 
respect to the longitudinal axis, the 
exterior portion including first and 
second exterior walls on opposite 
sides of the longitudinal axis, the 
connector housing being configured 
to receive a plurality of optical fibers 
in the space between the first and 
second exterior walls,  

1
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the first exterior wall comprising a 
first elongate groove along the 
longitudinal axis and 

the second exterior wall comprising 
a second elongate groove along the 
longitudinal axis; and 

2
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a polarity change element 
comprising a key portion and a 
tongue, the tongue being configured 
to be slidably received in a selected 
one of each of the first elongate 
groove and the second elongate 
groove to selectively and releasably 
position the polarity change element 
on a corresponding one of the first 
exterior wall and the second exterior 
wall such that the key portion is 
externally positioned on the 
respective one of the first exterior 
wall and the second exterior wall, 

3
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wherein positioning the polarity 
change element on the first exterior 
wall such that the key portion is 
externally positioned on the first 
exterior wall configures the fiber 
optic connector in a first polarity 
configuration and positioning the 
polarity change element on the 
second exterior wall such that the 
key portion is externally positioned 
on the second exterior wall 
configures the fiber optic connector 
in a second polarity configuration; 
and 

4

Case 1:23-cv-00083-JPM   Document 40   Filed 02/01/24   Page 725 of 759 PageID #: 2362



 

U.S. Pat. No. 11,391,895 C1 MDC 

wherein the fiber optic connector is 
configured to be plugged into a 
mating receptacle with the connector 
housing in a first rotational 
orientation about the longitudinal 
axis when the fiber optic connector 
is in the first polarity configuration 
and the fiber optic connector is 
configured to be plugged into the 
mating receptacle with the connector 
housing in a second rotational 
orientation about the longitudinal 
axis when the fiber optic connector 
is in the second polarity 
configuration, the second rotational 
orientation being offset from the first 
rotational orientation about the axis 
by 180°; 

In both rotational orientations indicated above, MDC connector can be inserted into a 
mating receptacle. 

5
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wherein the polarity change element 
comprises opposing lateral tabs 
defining a first width and the 
connector housing includes a first 
pair of projections adjacent the first 
elongate groove and a second pair of 
projections adjacent the second 
elongate groove, the first pair of 
projections separated by a first 
opening having a second width and 
the second pair of projections 
separated by a second opening 
having the second width, the first 
width being greater than the second 
width; 

6
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wherein the fiber optic connector is 
configured so that: 

as the tongue is slidably received in 
the first elongate groove to position 
the polarity change element on the 
first exterior wall to configure the 
fiber optic connector is in the first 
polarity configuration, the opposing 
lateral tabs pass through the first 
opening in a first longitudinal 
direction, and 

8
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when the fiber optic connector is in 
the first polarity configuration, the 
opposing lateral tabs are configured 
to engage the first pair of projections 
when the polarity change element is 
urged in a second longitudinal 
direction opposite the first 
longitudinal direction in relation to 
the connector housing to resist 
withdrawal of the tongue from the 
first elongate groove, whereby the 
opposing lateral tabs and the second 
pair of projections releasably retain 
the polarity change element on the 
first exterior wall; and 

9
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U.S. Pat. No. 11,391,895 C1 MDC 

wherein the fiber optic connector is 
further configured so that: 

as the tongue is slidably received in 
the second elongate groove to 
position the polarity change element 
on the second exterior wall to 
configure the fiber optic connector is 
in second first polarity 
configuration, the opposing lateral 
tabs pass through the second opening 
in the first longitudinal direction, 
and 

10
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when the fiber optic connector is in 
the second polarity configuration, 
the opposing lateral tabs are 
configured to engage the second pair 
of projections when the polarity 
change element is urged in the 
second longitudinal direction in 
relation to the connector housing to 
resist withdrawal of the tongue from 
the first elongate groove, whereby 
the opposing lateral tabs and the 
second pair of projections releasably 
retain the polarity change element on 
the second exterior wall. 

11
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U.S. Pat. No. 11,435,535 MDC/MDC Jr. Adapter 

1. An adapter for optical
connectors, the adapter comprising:

an adapter housing having a first 
end portion and an opposite second 
end portion spaced apart along a 
longitudinal axis, the adapter 
housing defining a plurality of 
behind-the-wall ports and a 
plurality of non-behind-the-wall 
ports aligned with corresponding 
behind-the-wall ports, each behind-
the-wall port opening through the 
first end portion of the adapter 
housing and each non-behind-the-
wall port opening through the 
opposite second end portion of the 
adapter housing; and 
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U.S. Pat. No. 11,435,535 MDC/MDC Jr. Adapter 

a plurality of ferrule alignment 
sleeves between each behind-the-
wall port and the corresponding 
non-behind-the-wall port; 
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U.S. Pat. No. 11,435,535 MDC/MDC Jr. Adapter 

wherein the adapter housing is 
configured to receive a behind-the-
wall optical connector in each 
behind-the-wall port and a non-
behind-the-wall connector in each 
non-behind-the-wall port, each 
behind-the-wall connector and each 
non-behind-the-wall connector 
comprising a plurality of optical 
fiber ferrules, the plurality of ferrule 
alignment sleeves between each 
behind-the-wall port and the 
corresponding non-behind-the-wall 
port configured to receive the 
plurality of optical ferrules of the 
behind-the-wall optical connector 
received in the behind-the-wall port 
and the plurality of optical ferrules 
of the non-behind-the-wall 
connector in received in the non-
behind-the-wall port; 
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U.S. Pat. No. 11,435,535 MDC/MDC Jr. Adapter 

wherein the adapter is configured to 
retain the behind-the-wall 
connector in the behind-the-wall 
port and the non-behind-the-wall 
connector in the non-behind-the-
wall port such that an optical 
connection is made between the 
plurality of ferrules of the behind-
the-wall connector and the plurality 
of ferrules of the non-behind-the-
wall connector in the adapter 
housing; 
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U.S. Pat. No. 11,435,535 MDC/MDC Jr. Adapter 

wherein the adapter housing has an 
upper wall portion and an opposite 
lower wall portion, the upper wall 
portion defining a latch recess for 
each behind-the-wall port 
configured to latch with a 
depressible latch arm on a 
connector housing of the behind-
the-wall connector received in the 
behind-the-wall port to retain the 
behind-the-wall connector in the 
behind-the-wall port. 
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U.S. Pat. No. 11,585,989 MDC Connector 

1. An optical fiber connector
comprising:

a front body configured to hold first 
and second ferrules; 

a back body having a proximal end 
portion and a distal end portion 
spaced apart along a longitudinal 
axis, the proximal end portion of the 
back body configured to couple to 
the front body, the back body 
defining a back body passageway 
extending from the distal end 
portion through the proximal end 
portion; and 
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a rotatable boot assembly having a 
proximal end portion and a distal 
end portion spaced apart along the 
longitudinal axis, the rotatable boot 
assembly comprising a main body 
and a strain relief sleeve extending 
longitudinally from the main body 
to the distal end portion of the 
rotatable boot assembly, the 
rotatable boot assembly comprising 
a boot passageway extending from 
the distal end portion through the 
main body,  
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the rotatable boot assembly 
configured to be disposed on the 
back body such that the cable boot 
member is slidable along the 
longitudinal axis relative to the 
back body for releasing the optical 
fiber connector from an adapter, 

the optical fiber connector being 
configured to terminate a fiber optic 
cable such that a jacket of the cable 
is received in the strain relief sleeve 
in the boot passageway, the boot 
passageway and the back body 
passageway configured to align for 
passing first and second fibers from 
the fiber optic cable to the front 
body to complete a signal path to 
the first and second ferrules within 
the front body;  
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U.S. Pat. No. 11,585,989 MDC Connector 

the main body being configured to 
releasably secure the multi-purpose 
rotatable boot assembly against 
rotation relative to the back body,  

and the rotatable boot assembly 
further comprising an elongate arm 
extending longitudinally from the 
main body in a proximal direction 
along the longitudinal axis,  
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U.S. Pat. No. 11,585,989 MDC Connector 

the elongate arm being configured 
for selectively setting the optical 
fiber connector to each of a first 
polarity and a second polarity. 
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U.S. Pat. No. 11,774,685 MMC Adapters 

1. An adapter for mating with a
plurality of optical fiber connectors,
each of the plurality of optical fiber
connectors comprising a connector
housing holding multiple optical
fibers, a flexible latch arm having a
front end and a rear end spaced
apart rearward of the front end, and
a remote release comprising a front
section configured to slide rearward
along the flexible latch arm to
depress the flexible latch arm, the
adapter comprising:
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an outer housing having a first end 
portion and a second end portion 
spaced apart along a longitudinal 
axis and a first side wall and a 
second side wall spaced apart along 
a width, the outer housing defining 
a plurality of channels side-by-side 
along the width of the outer 
housing, each of the plurality of 
channels opening through the first 
end portion such that the plurality of 
optical fiber connectors can be 
inserted forward along the 
longitudinal axis into the plurality 
of channels through the first end 
portion to mate the adapter with the 
plurality of optical fiber connectors 
for making an optical connection to 
the optical fibers via the adapter, the 
outer housing comprising an upper 
wall and a lower wall spaced apart 
along a transverse axis 
perpendicular to the longitudinal 
axis, the upper wall defining a 
plurality of latch openings 
configured to latch with the flexible 
latch arms of the plurality of optical 
fiber connectors,  
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the plurality of channels being 
configured to receive the plurality 
of optical fiber connectors such that 
the front sections of the remote 
releases are inside the plurality of 
channels forward of the plurality of 
latch openings when the plurality of 
latch openings latch with the 
flexible latch arms; 
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wherein the plurality of channels 
includes a first channel and a 
second channel; 
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wherein the plurality of latch 
openings includes a first latch 
opening aligned with the first 
channel and a second latch opening 
aligned with the second channel; 
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wherein the upper wall comprises a 
first longitudinal rib projecting 
inwardly along the transverse axis 
toward the lower wall and the lower 
wall comprises a second 
longitudinal rib projecting inwardly 
along the transverse axis toward the 
upper wall, the first longitudinal rib 
and the second longitudinal rib 
being aligned along the width of the 
outer housing and located between 
the first and second channels, the 
first longitudinal rib being spaced 
apart from the second longitudinal 
rib along the transverse axis by a 
transverse gap, the first channel 
being open to the second channel 
through the transverse gap. 
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U.S. Patent No. 11,809,006 MMC 

1. An optical fiber connector for being
plugged into a receptacle, the optical
fiber connector comprising:

a connector housing having opposite 
upper and lower sides spaced apart along 
a connector height and opposite left and 
right sides spaced apart along a 
connector width, the connector width 
being less than the connector height,  

1
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the upper side of the connector housing 
defining a groove; 

at least one optical fiber ferrule received 
in the connector housing, the at least one 
optical fiber ferrule configured to 
terminate at least two optical fibers and 
to hold the at least two optical fibers so 
that tips of the at least two optical fibers 
are spaced apart along the connector 
height; and 

2
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a push-pull latch release mechanism 
disposed on the upper wall of the 
connector housing, the push-pull latch 
release mechanism comprising a latch 
component and a remote release 
component,  

the latch component configured to latch 
with the receptacle when the optical fiber 
connector is plugged into the receptacle, 

3
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the remote release component including 
a front section and a rear section,  

the front section configured to be 
received in the receptacle when the 
optical fiber connector is plugged into 
the receptacle, the rear section 
configured to extend out of the receptacle 
when the optical fiber connector is 
plugged into the receptacle,  

4
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the front section being slidably 
constrained in the groove such that the 
front section can slide along the groove 
to actuate the latch component for 
unlatching from the receptacle when the 
remote release component is pulled 
rearward. 
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