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(57) ABSTRACT

An optical connector assembly (2) has two optical connec-
tors (3) and a combiner (5). Each optical connector has a
connector body (30) with an angled latching arm (4) formed
on the connector body. The latching arm has a fixed end (41)
on the connector body and a free distal end. A groove (430)
1s defined on the distal end. The combiner has a combiner
body (6) holding the optical connectors and a cantilevered
trigger arm (7). The trigger arm has a fixed end on the com-
biner body and a free distal end. A rod (72) 1s formed on the
distal end of the trigger arm, and 1s received 1n the grooves of
the optical connectors.

534 Claims, 4 Drawing Sheets
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OPTICAL CONNECTOR ASSEMBLY WITH A
LOW PROFILE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to an LC-type optical con-
nector assembly, and particularly to a low profile LC-type
optical connector assembly.

2. Description of Related Art

Optical fiber connectors are widely used 1n optical com-
munication systems to join optical fibers together to form a
longer length fiber run, or to connect an optical fiber to a
device. An SFF (Small Form Factor) and an SFP (Small
Form-factor Pluggable) standard were introduced into the
industry to meet a demand for high-density communication
ports. An LC-type optical connector 1s a kind of SFF stan-
dard optical connector which can be used to connect with an
SFF or an SFP transceiver.

Referring to FIG. 1, a traditional LC-type optical connec-
tor assembly 1 comprises two optical connectors 10 and a
combiner 13 holding the optical connectors 10 together.
Each optical connector 10 further comprises a connector
body 11, an optical fiber (not labeled) retained 1n the connec-
tor body 11 and a latching arm 12 adapted to latch the con-
nector body 11 with one of two receptacles (not shown) of a
transceiver (not shown). The latching arm 12 further com-
prises a Iree distal end 122 and a fixed end 121 on an outer
surface (not labeled) of the connector body 11. The distal
end 122 of the latching arm 12 extends [slantways] at ar
angle from the fixed end 121.

Referring also to FIG. 2, the combiner 13 comprises a
main body 131 and a cantilevered trigger arm 132. The main
body 131 further defines two cylindrical openings (not
labeled) for receiving two optical connectors 10 therein. The
trigger arm 132 includes a fixed end (not labeled) on the
main body 131 and a free end (not labeled) extending [slant-
ways] at an angle from the fixed end of the trigger arm 132.
In assembly, the combiner 13 holds the optical connectors 10
in the openings, respectively. The free end of the trigger arm
132 overlies the distal ends 122 of the latching arms 12 on
the optical connectors 10. Thus, the connector assembly 1
fixes two optical fibers together, and the connector assembly
1 can be used to connect with a transceiver (not shown) for
transmitting and recerving optical signals at the same time.

However, the latching arm 12 extends [slantways] from
the connector body 11 at a relatively high angle, which
results 1 a large height of the connector assembly 1.
Furthermore, the free end of the trigger arm 132 overlies the
distal end 122 of the latching arm 12, which further
increases the height of the connector assembly 1. This kind
ol high profile connector assembly 1s not suitable to connect
with a transceiver 1n a device having high-density communi-
cation ports.

Therefore, an 1improved optical connector assembly 1s
required to overcome the disadvantage described above.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention 1s to pro-
vide a low profile optical connector assembly.

In order to achieve the object set forth, an optical connec-
tor assembly comprises two optical connectors and a com-
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biner. Each optical connector comprises a connector body
and an angled latching arm formed on the connector body.
The latching arm further comprises a fixed end on the con-
nector body and a free distal end, and a groove 1s defined on
the distal end. The combiner comprises a combiner body
holding the optical connectors and a cantilevered trigger
arm. The trigger arm comprises a fixed end on the combiner
body and a free distal end. A rod 1s formed on the distal end
of the trigger arm, and 1s received 1n the grooves of the
latching arms.

Other objects, advantages and novel features of the inven-
tion will become more apparent from the following detailed
description when taken 1n conjunction with the accompany-
ing drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a traditional optical connector
assembly having a combiner;

FIG. 2 1s a perspective view of the combiner of FIG. 1;

FIG. 3 1s a perspective view ol an optical connector
assembly 1n accordance with the present invention;

FIG. 4 15 a perspective view of an optical connector of the
optical connector assembly of FIG. 3;

FIG. 5 1s a perspective view of a combiner of the optical
connector assembly of FIG. 3; and

FIG. 6 1s a cross-section view of the optical connector
assembly of FIG. 3, taken along line VI—VI of FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 3, an LC-type optical connector assem-
bly 2 1n accordance with the present mvention comprises
two optical connectors 3 and a combiner 5 holding the opti-
cal connectors 3.

Referring to FIG. 4, each of the optical connectors 3 com-
prises a elongated connector body 30, a ferrule 34 retaining
an optical fiber (not shown) therein and a cylindrical boot 33
attachable to a rear end 32 of the connector body 30. The
terrule 34 1s received 1n the connector body 30 and extends
outwardly from a front end 31 of the connector body 30. The
boot 33 also retains the optical fiber therein, and 1s separate
from the connector body 30. The boot 33 1s preferably made
of rubber, and prevents the optical fiber from over-bending
aiter the boot 33 1s fixed on the connector body 30.

The connector body 30 comprises an angled latching arm
4 extending [slantways] upwardly at a shallow angle from
the connector body 30 and adjacent the front end 31. The
latching arm 4 comprises a fixed end 41 formed on an upper
surface 311 of the connector body 30 and a free distal end
(not labeled). The latching arm 4 further comprises a first
portion 42 extending [slantways] az an angle from the fixed
end 41 and second portion 43 substantially parallel to the
connector body 30. Two tabs 421 extend laterally from two
sides of a rear end (not labeled) of the first portion 42, where
the first and second portions 42, 43 are joined at an obtuse
angle. The tabs 421 are adapted to engage with one of two
receptacles (not shown) of a transceiver (not shown) to latch
the optical connector 3 therein, and can be detached there-
from by manipulating the combiner 5, which will be
described 1n detail hereinafter. A groove 430 1s laterally
defined on the distal end of the latching arm 4. The groove
430 further comprises an entrance aperture 431 and a receiv-
ing slot 432 1n communication with the entrance aperture
431. A protrusion 321 extends from a side surface (not
labeled) of the connector body 30 for positioning the com-
biner 5.
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Referring also to FIG. 5, the combiner 3 comprises a com-
biner body 6 for holding the optical connectors 3 and a can-
tilevered trigger arm 7. The combiner body 6 comprises an
upper wall 64, a bottom wall 65, two side walls 66 and a
central beam 62 connecting the upper wall 64 with the bot-
tom wall 65. The upper, bottom, and side walls 64, 65, 66,
together with the central beam 62 defines two rectangular
openings 61 through the combiner 3, each for receiving one
of the optical connectors 3 therein. Two slots 63 are defined
in corresponding side walls 66, and each 1s 1n communica-
tion with a corresponding opening 61.

The trigger arm 7 1s T-shaped, and comprises a fixed end
(not labeled) formed on the combiner body 6 and a free
distal end (not labeled) extending [slantways] az ar angle
from the fixed end. The trigger arm 7 has a generally same
height as the latching arm 4. A cylindrical rod 72 extends
laterally on either side of the distal end of the trigger arm 7.
The trigger arm 7 further comprises a serrated outer surface
71 to aid manual operation.

Referring to FIGS. 3-6, 1n assembly, the optical fibers
(not shown) attached to the two optical connectors 3 are
inserted ito the respective openings 61 through the slots 63.
The combiner body 6 1s pushed forward over the rear ends
32 of the connector bodies 30, and 1s stopped by the protru-
sions 321. Thus, the combiner body 6 grasps the connector
bodies 30 of the optical connectors 3. After that, the boots 33
are pushed forward, and are fixed on the rear ends 32 of the
connector bodies 30, respectively. The protrusions 321 and
the boots 33 cooperate to position the combiner therebe-
tween. In the meantime, the rod 72 1s pushed into the recerv-
ing slot 432 through the entrance aperture 431 of each con-
nector 3, and 1s slideably received in the receiving slots 432.
The entrance aperture 431 1s constricted enough to prevent
the rod 72 from coming out of the groove 430 accidentally.
When the trigger arm 7 1s pressed on the serrated surface 71,
the distal end (not labeled) of the trigger arm 7 elastically
moves downward, and the rod 72 on the distal end of the
trigger arm 7 urges the latching arms 4 to bend downward.
The tabs 421 on the latching arms 4 also move downward,
and are detached from corresponding receptacles (not
shown) of a transceiver (not shown).

As described above, the angled latching arm 4 extends
[slantways] at a shallow angle from the connector body 30,
and the trigger arm 7 has a generally same height (o7 the
uppermost surfaces 434, 74 of each of latching arms 4 and
trigger arm 7 extend an equal distance “D” in FIG. 6 from
the upper surface 304 of the connector body) as the latching
arm 4. Thus, the optical connector assembly 2 1n accordance
with the present invention achieves a low profile, which
facilitates connection of the optical connector assembly 2
with a transceiver 1mn a high-density communication ports
environment.

It 1s to be understood, however, that even though numer-
ous characteristics and advantages of the present invention
have been set forth in the foregoing description, together
with details of the structure and function of the invention, the
disclosure 1s 1llustrative only, and changes may be made 1n
detail, especially 1n matters of shape, size, and arrangement
of parts within the principles of the mmvention to the full
extent indicated by the broad general meaning of the terms
in which the appended claims are expressed.

What 1s claimed 1s:

1. An optical connector assembly comprising:

two optical connectors, wherein each of the optical con-
nectors comprises a connector body with an angled
latching arm formed on the connector body, the latch-
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ing arm further comprising a fixed end on the connector
body and a free distal end, a groove being defined

through the distal end; and

a combiner comprising a combiner body holding the opti-
cal connectors and a cantilevered trigger arm, the trig-
ger arm further comprising a fixed end on the combiner
body and a free distal end, a rod being formed on the

distal end of the trigger arm;

wherein the rod is recerved 1n the grooves of the latching

arms.

2. The optical connector assembly as described 1n claim 1,
wherein each of the optical connectors further comprises a
terrule extending outwardly from a first end of the connector
body and a boot being attachable on a second end of the
connector body.

3. The optical connector assembly as described 1n claim 1,
wherein each latching arm further comprises a {first portion
extending [slantways] at a selected angle from the fixed end
and a second portion substantially parallel to the correspond-
ing connector body, and the first and second portions are
joined at an obtuse angle.

4. The optical connector assembly as described 1n claim 1,
wherein the latching arm extends [slantways] at a shallow
angle from an outer surface of the corresponding connector
body.

5. The optical connector assembly as described 1n claim 2,
wherein the connector body 1s elongated 1n shape.

6. The optical connector assembly as described 1n claim 3,
wherein the connector body further comprises a protrusion
extending from an outer surface of the connector body.

7. The optical connector assembly as described 1n claim 6,
wherein the protrusion and the boot of the optical connector
cooperate to position the combiner therebetween.

8. The optical connector assembly as described 1n claim 1,
wherein the groove of each optical connector comprises an
entrance aperture and a receiving slot 1 communication
with the entrance aperture, wherein the entrance aperture
allows entrance of the rod into the receirving slot, and
wherein the entrance aperture 1s constricted so as to prevent
the rod from coming out of the groove accidentally, and the
rod 1s slideably recetved 1n the recerving slot.

9. The optical connector assembly as described 1n claim 1,
wherein the combiner body defines two openings therein,
cach for receiving one of the optical connectors therein.

10. The optical connector assembly as described 1n claim
9, wherein the openings of the combiner body are rectangu-
lar 1n shape.

11. The optical connector assembly as described 1n claim
10, wherein two slots are defined through two respective side
walls of the combiner body.

12. The optical connector assembly as described in claim
11, wherein each slot 1s 1n communication with a corre-
sponding opening.

13. The optical connector assembly as described in claim
1, wherein the trigger arm extends slantways from the com-
biner body.

14. The optical connector assembly as described in claim
13, wherein the trigger arm further comprises a serrated
outer surface for manual pressing.

15. The optical connector assembly as described 1n claim
14, wherein the trigger arm 1s T-shaped.

16. The optical connector assembly as described 1n claim
15, wherein the rod extends laterally on the distal end of the
trigger arm.

17. A connector assembly with latching, comprising:

at least one connector having a connector body with a
deflectable, integrally formed latching arm [integrally}
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extending rearwardly from a front edge region thereof
and [terminated] zerminating with a first distal end; and

a fastener located at a rear portion of said connector body
with a deflectable, integrally formed cantilever trigger
arm [integrally] extending forwardly from a rear edge
region [thereof] of the fastener and [terminated] termi-
nating with a second distal end[:], each of the trigger
arm and latching arm having an uppermost surface,
wherein [said] #e first distal end and [said] #2e second
distal end are [pivotally assembled] releasably secured
with each other and the uppermost surfaces of the trig-
ger arm and latching arm extend an equal distance
from an upper surface of the connector body.

18. The connector assembly as described 1n claim 17,
wherein [said] #ze fastener is discrete from [said] ¢ke con-
nector body.

19. The connector assembly as described in claim 18,
wherein there are two [said] connectors, and [said] the two
connectors are commonly [pivotally assembled] releasably
secured to [said] the fastener.

20. The connector assembly as described 1n claim 19,
wherein the rear portion of the connector body of each of
[said] #2e two connectors are enclosed by [said] #2e fastener
so that said fastener functions as a combiner.

21. An optical connector assembly comprising:

a pair of optical connectors, each of the optical connec-
tors having a connector body and a resilient latching
arm secuved to an upper surface of the connector body,
the latching arm having a distal end and an uppermost
surface;

a combiner securing together the optical connectors;

a vesilient trigger arm carrvied by the combiner and hav-
ing a free end and an uppermost surface; and

a linking member coupling each of the free ends of the
latching arms with the free end of the trigger arm,
wherein the uppermost surfaces of the trigger and
latching arms extend an equal distance from the upper
surface of the conmnector body and depression of the
trigger arm causes depression of each of the latching
arms.

22. The optical connector assembly as described in claim
21, wherein each of the optical connectors further com-
prises.

a ferrule extending outwardly from a first end of the con-
nector body and a boot being attachable on a second
end of the connector body.

23. The optical connector assembly as described in claim

21, wherein each latching arm further comprises:

a first portion extending at an angle from the connector

body; and

a second portion extending from the first portion substan-
tially parallel to the corresponding comnnector body,
wherein the first and second portions ave joined at an
obtuse angle.

24. The optical connector assembly as described in claim
21, wherein the latching arm extends at a shallow angle from
the upper surface of the corresponding connector body.

25. The optical connector assembly as described in claim
22, wherein the connector body is elongated in shape.

26. The optical connector assembly as described in claim
23, wherein the connector body includes a protrusion
extending from its outer surface.

27. The optical connector assembly as described in claim
26, wherein the protrusion and the boot of the optical con-
nector cooperate to position the optical connectors within
the combiner.

6

28. The optical connector assembly as described in claim
21, wherein the linking member further comprises.

a rod having each end extending from each side of the free
end of the trigger arm; and

5 a groove formed in each free end of each latching member,
whevrein the groove releasably veceives one end of the
rod.

29. The optical connector assembly as described in claim
28, wherein the groove further comprises:

10  an entrance aperturve and a rveceiving slot in communica-
tion with the entrance aperture, wherein the entrance
aperture allows entrance of the rod into the receiving
slot, and wherein the entrance aperture is constricted
so as to prevent the vod from coming out of the groove
accidentally, and the vod is slideably received in the
receiving slot.

30. The optical connector assembly as described in claim
21, wherein the combiner defines two openings, each for
receiving one of the optical connectors therein.

31. The optical connector assembly as described in claim
30, wherein the openings of the combiner body are rectangu-
lav in shape.

32. The optical connector assembly as described in claim
31, wherein two slots are defined through two respective side
walls of the combiner body.

25 33. The optical connector assembly as described in claim
32, wherein each slot is in communication with a corve-
sponding opening,.

34. The optical connector assembly as described in claim

21, wherein the trigger arm extends at an angle from the
3g combiner body.

35. The optical connector assembly as described in claim
34, wherein the trigger arm includes a serrated outer sur-
Jace for manual pressing.

36. The optical connector assembly as described in claim
35, wherein a rod extends laterally on either side of the free
end of the trigger arm.

37. The optical connector assembly as described in claim
34, wherein the free ends of the trigger and latching arms
extend an equal distance from the upper surface of the con-
nector body.

38. An optical connector assembly for securing together a
pair of optical connectors, each of the optical connectors
having a connector body and a vesilient latching arm
secured to an upper surface of the connector body, the latch-
ing arm having a free end and an uppermost surface, the

connector assembly comprising:
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45

a combiner securing together the optical connectors;

a vesilient trigger arm carried by the combiner and hav-
ing a free end and an uppermost surface; and

50  a linking member coupling each of the free ends of the
latching arms with the free end of the trigger arm,
wherein the uppermost surfaces of the trigger and
latching arms extend an equal distance from the upper
surface of the comnnector body and depression of the

55 trigger arm causes depression of each of the latching
arms.

39. The optical connector assembly as described in claim
38, wherein the combiner defines two openings, each for
receiving one of the optical connectors therein.

«0  40. The optical connector assembly as described in claim

38, wherein each latching arm further comprises.

a first portion extending at an angle from the connector
body; and
a second portion extending from the first portion substan-
65 tially parallel to the corresponding comnnector body,
whevrein the first and second portions are joined at an
obtuse angle.
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41. The optical connector assembly as described in claim
38, wherein each latching arm extends at a shallow angle
from the upper surface of the corresponding connector body.

42. The optical connector assembly as described in claim
38, further comprising:

a protrusion formed on the exterior of the connector body,

wherein the protrusion assists in

positioning the combiner on the connector body.
43. The optical connector assembly as described in claim
38, wherein the linking member further comprises.

a rod having an end extending from each side of the free
end of the trigger arm; and

a groove formed in each free end of each latching member,
wherein the groove releasably veceives one end of the
rod.

44. The optical connector assembly as described in claim

43, wherein the groove further comprises:

an entrance aperture and a veceiving slot in communica-
tion with the entrance aperture, wherein the entrance
aperture allows entrance of the rod into the receiving
slot, and wherein the entrance aperture is constricted
so as to prevent the vod from coming out of the groove
accidentally, and the rod is slideably veceived in the
receiving slot.

45. The optical connector assembly as described in claim

10

15

20

39, wherein the openings of the combiner are rectangular in 2>

shape.

46. The optical connector assembly as described in claim
39, wherein two slots are defined through two respective side
walls of the combiner.

47. The optical connector assembly as described in claim
46, wherein each slot is in communication with a corre-
sponding opening.

48. The optical connector assembly as described in claim
38, wherein the trigger arm extends at an angle from the
combiner.

49. The optical connector assembly as described in claim
38, wherein the trigger arm includes a serrated outer sur-
Jace for manual pressing.

50. The optical connector assembly as described in claim
38, wherein the rod extends laterally on either side of the

free end of the trigger arm.

30
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51. A cable connector assembly comprising:

at least one cable connector having a body and a resilient
latching arm extending from an upper surface of the
body, the latching arm having a distal end and an

uppermost surface;
a combiner dimensioned to engage the body;

a resilient trigger arm extending from the combiner and
having a distal end and an uppermost surface; and

a linking member coupling together the distal end of the
latching arm and the distal end of the trigger arm,
wherein the uppermost surfaces of the trigger and
latching arms extend an equal distance from the upper
surface of the body and depression of the trigger arm
causes depression of the latching arm.

52. The cable connector assembly of claim 51, wherein
the at least one cable connector comprises a pair of cable
connectors and the combiner has a pair of openings dimen-
sioned to receive and engage the bodies of the pair of cable
connectors.

53. The cable connector of claim 51, wherein the linking
member further comprises:

a rod having an end extending from each side of the distal
end of the trigger arm; and

a groove formed in each distal end of each latching
member, wherein the groove releasably receives one

end of the rod.

54. The optical connector of claim 53, wherein the groove
Jurther comprises:

an entrance aperturve and a rveceiving slot in communica-
tion with the entrance aperture, wherein the entrance
aperture allows entrance of the rod into the receiving
slot, and wherein the entrance aperture is constricted
so as to prevent the vod from coming out of the groove
accidentally, and the rod is slideably received in the
receiving slot.
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