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METAL CORE FIBEROPTIC CONNECTOR 
PLUG FOR SINGLE FBER AND MULTIPLE 

FBER COUPLNG 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to devices for the transmis 
sion of light through the adjoining ends of two fiberoptic 
cables, and more particularly to connectors adapted to 
connect an end of a fiberoptic cable to another fiberoptic 
cable or to a LED or to a laser. 

2. Description of the Prior Art 
Fiberoptic connectors utilized to join the ends of the fibers 

to two fiberoptic cables are well known. A complete con 
nector consists of two conical plugs and an alignment sleeve. 
The sleeve allows the two optical fibers within the two plugs 
to be aligned with a tolerance of a few microns, such that 
correct fiberoptic transmission can occur. 
The prior art connector plugs are typically molded utiliz 

ing a glass-epoxy resin into the desired conical shape. For 
added strength, some prior art plugs include a metal sleeve 
that is centrally disposed within the plug along a portion of 
its length; however, the conical tip of the plug is completely 
composed of the glass-epoxy resin. 

Other prior art connector plugs have been formed entirely 
out of metal. Such metal connector plugs are susceptible to 
scratching and deformation if mishandled or dropped, thus 
leading to misalignment. Additionally, metal plugs cannot be 
effectively utilized as electrical connectors due to the lack of 
insulation. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
fiberoptic connector plug having a metal core and a glass 
epoxy resin body formed thereabout. 

It is another object of the present invention to provide a 
metal core fiberoptic connector plug having a metal tip for 
improved heat dissipation. 

It is a further object of the present invention to provide a 
metal core fiberoptic connector plug having a plastic body 
for ease of handling and reliability. 

It is yet another object of the present invention to provide 
a metal core fiberoptic connector plug having a metal tip that 
may be crimped to provide a mechanical holding of the 
optical fiber within the tip. 

It is yet a further object of the present invention to provide 
a fiberoptic connector having an electrically conductive 
metal core which facilitates electrical connection as well as 
optical connection through the connector plateau. 

It is still another object of the present invention to provide 
a metal core fiberoptic connector for high-power applica 
tions having an air gap between the optical fiber and the 
metal tip to facilitate heat dissipation. 
The metal core fiberoptic connector of the present inven 

tion includes a connector plug having a cone shaped con 
nection interface, such that it is compatible with existing 
connection plugs and alignment sleeves. The present inven 
tion includes a metal core that extends throughout the length 
of the connector. The metal core terminates in the connec 

10 

15 

20 

25 

30 

35 

45 

50 

55 

65 

2 
tion tip of the plug in an exposed plateau, and a bore is 
formed in the plateau through which the optical fiber passes. 
A glass-epoxy resin body surrounds the metal core. In the 
preferred embodiment, the metal core includes radially 
projecting portions which facilitate a firm engagement with 
the outer body which surrounds the metal core. 

In an alternative embodiment of the present invention for 
high-power applications, a relatively large bore is formed in 
the metal tip. The optical fiber is held within a glass sleeve 
that is centrally disposed in the bore, and an air gap 
surrounds the glass sleeve within the bore. This embodiment 
provides enhanced heat dissipation and thereby facilitates 
the connection of high-power optical fibers. 

It is an advantage of the present invention that it provides 
a fiberoptic connector plug having a metal core and a 
glass-epoxy resin body formed thereabout. 

It is another advantage of the present invention that it 
provides a metal core fiberoptic connector plug having a 
metal tip for improved heat dissipation. 

It is a further advantage of the present invention that it 
provides a metal core fiberoptic connector plug having a 
plastic body for ease of handling and reliability. 

It is yet another advantage of the present invention that it 
provides a metal core fiberoptic connector plug having a 
metal tip that may be crimped to provide a mechanical 
holding of the optical fiber within the tip. 

It is yet a further advantage of the present invention that 
it provides a fiberoptic connector having an electrically 
conductive metal core which facilitates electrical connection 
as well as optical connection through the connector plateau. 

It is still another advantage of the present invention that 
it provides a metal core fiberoptic connector for high-power 
applications having an air gap between the optical fiber and 
the metal tip to facilitate heat dissipation. 
The foregoing and other objects, features and advantages 

of the present invention will be apparent from the following 
description of the preferred embodiments which make ref 
erence to the several figures of the drawings. 

IN THE DRAWINGS 

FIG. 1 is a perspective view of the metal core fiberoptic 
connector plug of the present invention; 

FIG. 2 is a cross-sectional view of the present invention 
taken along lines 2-2 of FIG. 1; 

FIG. 3 is an enlarged view of the connector tip of the 
device depicted in FIG. 2, showing a fiberoptic cable dis 
posed therewithin; 

FIG. 4 is a perspective view of an alternative embodiment 
of the metal core fiberoptic connector plug of the present 
invention; 

FIG. 5 is a cross-sectional view of the present invention 
taken along lines 5-5 of FIG. 4; 

FIG. 6 is an enlarged view of the connection tip of the 
device depicted in FIG. 5, showing a fiberoptic cable dis 
posed therewithin; and 

FIG. 7 is a cross-sectional view taken along lines 7-7 of 
FIG. 6. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A perspective view of the metal core fiberoptic connector 
plug 10 of the present invention is depicted in FIG. 1. The 
connector plug 10 is outwardly shaped to be compatible with 
standard fiberoptic connection devices which include two 
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connector plugs (that are outwardly shaped substantially 
identical to the connector plug 10) and an alignment sleeve 
which is utilized to align the two connector plugs. 
The connector plug 10 is formed with a frontal cone 

portion 12 and a rearward cable insertion portion 14. The 
connector 10 has a body portion 16 into which annular 
grooves 18 are formed to facilitate the handling of the 
connector 10. Three such grooves 18 are provided in the 
preferred embodiment. The cone portion 12 is truncated to 
form a frustrum shaped nose 20 which is designed to 
properly fit into preexisting, conventional fiberoptic align 
ment sleeves which serve to join two fiberoptic connector 
plugs in a nose to nose configuration. The nose 20 includes 
a flat connection face 22 having a slightly raised plateau 24 
centrally disposed therein, and an optical fiber bore 26 is 
centrally formed through the plateau 24. As will appear from 
the following description, the plateau 24 is formed from a 
thermally and electrically conductive material such as a 
metal, whereas the body 16, including the nose 20, is formed 
from a non-conducting material such as a glass-epoxy resin. 

FIG. 2 depicts a cross-sectional view of the fiberoptic 
connector 10 shown in FIG. 1. As depicted therein, the 
plateau 24 is the frontal tip of a generally cylindrical core 30 
which traverses the length of the connector plug 10. The core 
30 has a smooth, cylindrical inner bore 32 formed thereinfor 
holding a fiberoptic cable as is discussed hereinbelow. The 
inner bore 32 terminates at its forward end in a cone shaped 
cavity portion 34 having an apex 36 which peaks at the inner 
terminus of the optical fiber bore 26 through the plateau 24. 
The inner bore core 30 is substantially surrounded by the 
generally cylindrical body 16 that is composed of a ther 
mally and electrically non-conductive substance such as a 
glass-epoxy resin. 

In the preferred embodiment, the outer surface of the core 
30 is formed with a plurality of radially extending annular 
ridges 40 which project into and are generally surrounded by 
the body 16 of the connector 10. The ridges 40 serve to hold 
the core 30 and the body 16 fixedly together. 
As an alternative feature, as depicted in FIG. 2, an annular 

groove 42, which is one of the three annular grooves 18 
described hereinabove, may penetrate through the body 16 
to expose the core 30 at one of the ridges 40. The exposure 
of the electrically conductive core material through groove 
42 provides an access point for an outside connector, not 
shown, to make an electrical contact with the core 30. 

FIG. 3 depicts an enlarged view of the connection tip of 
the device depicted in FIG. 2, having a fiberoptic cable 
disposed therein. For ease of comprehension, the elements 
of the invention depicted in FIG.3 are numbered identically 
to those elements as previously discussed. A fiberoptic cable 
50 is disposed within the inner bore 32 of the core 30. The 
fiberoptic cable 50 includes an optical fiber 52 that is 
centrally disposed within the cable 50. The cable 50 is 
shown fully inserted within the inner bore 32, such that the 
outer portions 54 of the end 56 of the cable 50 make contact 
with the inner surface 60 of the cone-shaped portion 34 of 
the inner bore 32. The optical fiber 52 extends beyond the 
end 56 of the fiberoptic cable 50 and penetrates through the 
apex 36 of the cone-shaped cavity 34, into and through the 
optical fiber bore 26. The optical fiber 52 terminates at the 
face of the plateau 24. 
The protrusion of the metal plateau 24 beyond the face 22 

of the plug permits the mechanical crimping of the metal 
plateau about its edges to collapse the optical fiber bore 26 
about the optical fiber 52 disposed therein. Such crimping 
achieves a mechanical holding of the optical fiber within the 
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4 
plug, thus eliminating the use of an epoxy or other typical 
adhesive. Such a mechanical holding permits the plug 10 to 
be utilized for higher power applications where the use of an 
epoxy adhesive is not effective. 

While the embodiment depicted in FIGS. 1, 2 and 3 is . 
shown for a single fiber cable it is equally suitable for 
multiple fiber cables. In such an installation, the multiple 
fibers all protrude through the bore 26, which must be 
enlarged in its diameter, and the metal tip may be crimped 
to achieve a mechanical holding of the optical fibers within 
the tip. Of course, for lower power applications, an epoxy 
sealant may be utilized to hold the multiple fibers within the 
tip. 

It is therefore to be understood that when the connector 10 
is joined with a similar connector or with a properly con 
figured LED or laser, that an optical connection will be 
achieved through the alignment of the optical fibers of the 
devices, and also that an electrical connection can be 
achieved through the surface of the electrically conductive 
plateau 24 with an electrically similarly configured electri 
cally conductive member formed in the device to which the 
present invention is connected. The metal tip provides 
enhanced heat dissipation over that of conventional glass 
epoxy resin plugs. In high-power applications, the thermal 
buildup can melt the tips and thereby destroy conventional 
glass-epoxy resin plugs. Thus, the present invention permits 
the connection of higher power fiberoptic cables. The glass 
epoxy resin body of the present invention is an improvement 
over pre-existing metallic plugs. Such metallic plugs are 
susceptible to deformation upon dropping and mishandling, 
whereas the glass-epoxy resin body of the present invention 
acts as a shock-absorbing protectant from mishandling and 
from scratching as well. 
To manufacture the present invention, a metal core 30 is 

placed in a mold of an injection molding machine. The core 
does not have an optical fiber bore formed therein. The 
connector body 16 is then molded around the core 30 within 
the injection molding machine. The use of an injection 
molding machine increases the accuracy of the manufactur 
ing process, such that the angle and the roughness of the 
cone portion 12 of the connector are accurately formed. 
Thereafter, the connector is placed in a high precision drill 
which accurately drills the optical fiber bore 26 through the 
plateau 24, in such a manner that the bore 26 is centrally 
disposed relative to the cone surfaces 12. 

FIGS. 4, 5, 6 and 7 depict an alternative embodiment 100 
of the present invention. This embodiment 100 is suitable for 
high-power multiple fiber connection. The plug 100 includes 
a metal core 102 which extends throughout the length of the 
plug 100. The metal core 102 is surrounded by a connector 
body 104 which is preferably formed from a glass-epoxy 
resin. As is best depicted in FIGS. 5, 6 and 7, the metal core 
102 extends throughout the length of the connector 100. The 
metal core 102 is substantially formed as a hollow cylinder 
having a cable bore 110 formed axially therethrough for 
holding a fiberoptic cable bundle 112 therein. A bore of 
larger diameter than the optical cable bundle 112 is axially 
disposed in the metal core from the connection end 114. The 
connection bore 120 is of sufficient diameter that a relatively 
substantial air gap 122 will exist between the outer surface 
of the optical fibers of the bundle 112 disposed therein and 
the inner surface of the bore 120. 
To facilitate the alignment and holding of the optical 

fibers within the bore 120, the optical fibers 112 are held 
within a thin-walled high temperature glass tube 130. The 
length of tube 130 corresponds to the depth of the bore 120. 
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A metal sleeve 140 is disposed around the glass tube 130 
proximate the inner end of the glass tube. The metal sleeve 
acts as a frictional engagement to hold the glass tube and 
optical fibers 112 disposed therewithin a fixed, centrally 
disposed location in the tip of the connector plug 100. After 
the optical fibers 112 with glass tube and metal sleeve is 
installed within the tip of the connector 100, the tip is 
polished, such that the optical fibers 112, glass tube 130 and 
the metal core 102 all terminate in a flush manner. It is 
therefore to be realized that an air gap 122 will exist between 
the outer surface of the glass tube 130 and the inner surface 
of the bore 120 within the metal core 102. In high-power 
optical cable connections it is known that even the metal tips 
of the connector plugs can be melted by the optical beam 
power. The present invention utilizes a high temperature 
glass tube 130 to surround the optical fibers 112 at the 
connection point, whereby higher power can be transmitted 
because the high temperature glass can withstand higher 
temperatures than the metal sleeve. The air gap serves to 
dissipate the thermal energy absorbed by the glass tube and 
the heat that is then absorbed by the metal core 102 is 
thermally conducted away from the tip. The connector plug 
100thus serves to provide a means of connecting high power 
optical fibers. 

In the preferred embodiment of the connector plug 100, 
the bore 120 is formed with a depth of approximately 0.3 
inches and a diameter of approximately 0.1 inches. The glass 
tube 130 is formed with a diameter of approximately 0.07 
inches such that the air gap 122 which surrounds the glass 
tube 130 is approximately 0.015 inches. The metal sleeve 
140 has a length of approximately 0.15 inches to aid in 
holding and centering the fiber bundle 112 and glass tube 
130 within the bore 120. 
While the invention has been particularly shown and 

described with reference to certain preferred embodiments, 
it will be understood by those skilled in the art that various 
alterations and modifications in form and detail may be 
made therein. Accordingly, it is intended that the following 
claims cover all such alterations and modifications as may 
fall within the true spirit and scope of the invention. 
What I claim is: 
1. A fiberoptic connector plug that is attachable to the end 

of a fiberoptic cable for the optical connection of at least one 
optical fiber within the fiberoptic cable to another light 
source such as another optical fiber, a light emitting diode 
and a laser, comprising: 

a connector body being substantially cylindrical in shape; 
a thermally conductive core member being substantially 

cylindrical in shape and being fixedly engaged within 
said connector body; 

said core body having a cylindrical bore axially formed 
therewithin, said bore having an open rearward end and 
a forward end that terminates in a cone shaped cavity; 

a forwardly disposed portion of said core member being 
exposed through said connector body to form an 
exposed connection plateau; 

an optical fiber bore being formed through said connec 
tion plateau and terminating in said apex of said cone 
shaped cavity. 

2. A fiberoptic connector plug as described in claim 1 
wherein said core member is electrically conductive. 

3. A fiberoptic connector plug as described in claim 1 
wherein said core member is formed with an engagement 
means for fixedly engaging said core member with said 
connector body. 

4. A fiberoptic connector plug as described in claim 3 
wherein said engagement means includes at least one ridge 
element projecting from said core member into said con 
nector body. 
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6 
5. A fiberoptic connector plug as described in claim 4 

wherein said core member is composed of an electrically 
conductive metal. 

6. A fiberoptic connector plug as described in claim 5 
wherein at least one groove is formed in said connector 
body, the depth of said groove being sufficient to expose the 
surface of said core member. 

7. A fiberoptic connector plug that is attachable to the end 
of a fiberoptic cable for the optical connection of at least one 
optical fiber within the fiberoptic cable to another light 
source such as another optical fiber, a light emitting diode 
and a laser, comprising: 

a connector body being substantially cylindrical in shape; 
a thermally conductive core member being substantially 

cylindrical in shape and being fixedly engaged within 
said connector body; 

said core body having a cylindrical bore axially formed 
therewithin, for holding at least one optical fiber within 
said bore, an enlarged portion of said bore being 
formed with a diameter that is substantially larger than 
the diameter of said at least one optical fiber, such that 
a substantial air gap surrounds said at least one optical 
fiber disposed within said enlarged portion of said bore. 

8. A fiberoptic connector plug as described in claim 7 
wherein said at least one optical fiber that is disposed within 
said bore is held within a tubular member, and a substantial 
air gap surrounds said tubular member within said enlarged 
portion of said bore. 

9. A fiberoptic connector plug as described in claim 8 
wherein a connection means is disposed within said bore to 
hold said at least one optical fiber in a centrally disposed 
position within said enlarged portion of said bore. 

10. A fiberoptic connector plug as described in claim 9 
wherein said connection means includes a sleeve member 
being circumferentially engaged to the outer surface of said 
tubular member and disposed within said enlarged portion of 
said bore, whereby said tubular member and said at least one 
optical fiber are held in a centrally positioned orientation 
within said enlarged portion of said bore. 

11. A fiberoptic connector plug as described in claim 10 
wherein said cylindrical core member is formed with a first 
end and a second end, said first end being positioned to 
receive said at least one optical fiber into said bore formed 
therein, and said second end being disposed proximate an 
output end of said at least one optical fiber; and 

wherein said enlarged portion of said bore is positioned 
proximate said second end of said core member. 

12. A fiberoptic connector plug as described in claim 7 
wherein a connection means is disposed within said enlarged 
portion of said bore to hold said at least one optical fiber in 
a centrally disposed position within said enlarged portion of 
said bore. 

13. A fiberoptic connector plug as described in claim 12 
wherein said cylindrical core member is formed with a first 
end and a second end, said first end being positioned to 
receive said at least one optical fiber into said bore formed 
therein, and said second end being disposed proximate an 
output end of said at least one optical fiber; and 

wherein said enlarged portion of said bore is positioned 
proximate said second end of said core member. 

14. A fiberoptic connector plug as described in claim 7 
wherein said cylindrical core member is formed with a first 
end and a second end, said first end being positioned to 
receive said at least one optical fiber into said bore formed 
therein, and said second end being disposed proximate an 
output end of said at least one optical fiber; and 
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wherein said enlarged portion of said bore is positioned 
proximate said second end of said core member. 

15. A fiberoptic connector that is adapted to be attached 
during use to the end of a fiberoptic cable, comprising: 
a connector body being substantially cylindrical in shape; 
a thermally conductive core member being substantially 

cylindrical in shape and being fixedly engaged within 
said connector body; 

said core member having a cylindrical bore axially 
formed therewithin, said bore having an open rearward 
end and a forward end that terminates in a cone shaped 
cavity; 

a forwardly disposed portion of said core member being 
exposed through the connector body to form an exposed 
connection plateau, and 

an optical fiber bore being formed through said connec 
tion plateau and terminating in an apex of said cone 
shaped cavity. 

16. The fiberoptic connector of claim 15, further com 
prising an optical fiber disposed within the optical fiber 
bore. 

17. The fiberoptic connector of claim 16 wherein at least 
a portion of the optical fiber bore is collapsed about the 
optical fiber. 

18. The fiberoptic connector of claim 16 wherein the 
optical fiber is substantially centrally disposed within the 
optical fiber bore. 

19. The fiberoptic connector of claim 18, wherein the 
optical fiber is disposed within the bore of the core member, 
and further comprising an optical fiber cable substantially 
surrounding at least a portion of the optical fiber disposed 
in the bore of the core member. 

20. The fiberoptic connector of claim 16 wherein at least 
a portion of the connection plateau has been mechanically 
crimped about the optical fiber. 

21. The fiberoptic connector of claim 16 wherein the 
optical fiberis held within the connector without application 
of an adhesive. 

22. The fiberoptic connector of claim 16 wherein the 
optical fiber is held in a substantially centrally disposed 
position within the bore of the connection surface without 
application of an adhesive. 

23. The fiberoptic connector of claim 15 wherein at least 
a portion of the connection plateau is mechanically 
deformed radially inward in a concentric fashion. 

24. The fiberoptic connector of claim 15 wherein the 
connector body comprises a non-conducting material and 
the core member comprises an electrically conductive metal. 

25. The fiberoptic connector of claim 15, further com 
prising at least one ridge projecting from the core member 
and extending into the connector body. 

26. A fiberoptic connector, comprising: 
a conductor body; 
a thermally conductive core member being fixedly 

engaged within the connector body, the core member 
having a bore formed therewithin, the bore having a 
rearward end and a forward end; and 

a forwardly disposed portion of the core member being 
exposed through the connector body to form an 
inwardly deformable connection surface. 

27. The fiberoptic connector of claim 26, further com 
prising an optical fiber bore being formed through the 
connection surface. 

28. The fiberoptic connector of claim 26, further com 
prising an optical fiber disposed within the bore. 

29. The fiberoptic connector of claim 26 wherein at least 
a portion of the connection surface is mechanically 
deformed radially inward in a concentric fashion. 

8 
30. The fiberoptic connector of claim 28, further com 

prising an optical fiber bore being formed through the 
connection surface, and wherein at least a portion of the 
connection surface is mechanically deformed radially 

5 inward in a concentric fashion about the optical fiber. 
31. The fiberoptic connector of claim 28 wherein at least 

a portion of the connection surface is crimped about the 
optical fiber. 

32. The fiberoptic connector of claim 28 wherein at least 
a portion of the bore is collapsed about the optical fiber. 

33. The fiberoptic connector of claim 28 wherein the 
optical fiber is substantially centrally disposed within an 
optical fiber bore in the connection surface. 

34. The fiberoptic connector of claim 28, further com 
prising an optical fiber cable substantially surrounding at 
least a portion of the optical fiber disposed in the bore of the 
core member: 

35. The fiberoptic connector of claim 28 wherein the 
optical fiber is held within the connector body without 
application of an adhesive. 

36. The fiberoptic connector of claim 28 wherein the 
optical fiber is held in a substantially centrally disposed 
position within a bore of the connection surface without 
application of an adhesive. 

37. The fiberoptic connector of claim 26 wherein the 
connector is adapted to be attached during use to the end of 
a fiberoptic cable. 

38. The fiberoptic connector of claim 26 wherein the 
connector body and the core member are substantially 
cylindrically shaped. 

39. The fiberoptic connector of claim 26 wherein the 
connector body comprises a non-conducting material and 
the core member comprises an electrically conductive metal. 

40. The fiberoptic connector of claim 26, further com 
prising at least one ridge projecting from the core member 
and extending into the connector body. 

41. The fiberoptic connector of claim 26 wherein the 
forward end of the core member bore terminates in a 
substantially cone shaped cavity, 

42. A fiberoptic connector adapted to be attached during 
use to the end of a fiberoptic cable, comprising: 
a connector body; 
a thermally conductive core member being fixedly 

engaged within the connector body; 
the core member having a bore formed therewithin which 

is adapted to hold at least one optical fiber within the 
bore during use, and 

an enlarged portion of the bore being formed with a cross 
sectional area that is larger than a cross sectional area 
of at least one optical fiber; such that an air gap 
substantially surrounds at least a portion of at least one 
optical fiber disposed within the enlarged portion of the 
bore. 

43. The fiberoptic connector of claim 42 wherein at least 
one optical fiber that is disposed within the bore is held 
within an elongated member, and an air gap substantially 
surrounds the elongated member within the enlargedportion 
of the bore. 

44. The fiberoptic connector of claim 43, further com 
60 prising a sleeve member substantially surrounding at least 

a portion of the elongated member 
45. The fiberoptic connector of claim 42 wherein at least 

a portion of the bore is collapsed about at least one optical 
fiber. 

46. The fiberoptic connector of claim 42 wherein at least 
one optical fiber is substantially centrally disposed within 
the bore. 
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47. The fiberoptic connector of claim 42 wherein at least 50. The fiberoptic connector of claim 42, further com 
one optical fiber is held within the bore without application prising at least one ridge projecting from the core member 
of an adhesive. and extending into the connector body. 

48. The fiberoptic connector of claim 42 wherein the 
connector body and the core member are substantially 5 
cylindrically shaped. 

49. The fiberoptic connector of claim 42 wherein the to form a connection surface. 
connector body comprises a non-conducting material and 
the core member comprises an electrically conductive metal. 

51. The fiberoptic connector of claim 42 wherein a portion 
of the core member is exposed through the connector body 

:: * : *k sk 
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