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FIG. 9A 
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FIELD REPAIRABLE HERMAPHRODITIC 
CONNECTOR TOOL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention pertains to a termination of 
a ?ber optic cable or Waveguide. The invention more par 
ticularly concerns a termination that takes the form of a ?eld 
repairable hermaphroditic connector. 

[0003] 2. Discussion of the Background 

[0004] Presently, the control of fast, secured communica 
tion translates into poWer. Thus, secured communication 
lines are a highly valued commodity. Perhaps no Where is 
the need for secured communications so desired as it is on 
the battle?eld. Communication lines transmit data to coor 
dinate the individual components of a larger unit. Commu 
nication lines transmit logistical data. Communication lines 
transmit data concerning the positions of enemy targets. 

[0005] Communication lines transmit data concerning 
strategic and tactical placement of ordinance and personnel. 
A breakdoWn of communications can result in disaster. 
Throughout history, effective communications have pre 
vailed as a key element to successful military engagement. 

[0006] In the past, communications Which could not be 
secured on a single line Were broadcast over the airWaves. To 
prevent others from knoWing the contents of the communi 
cations, the communications Were coded. The intended 
recipient of the coded message then decoded the communi 
cation to reveal the contents of the message. Military history 
is replete With examples of code breakers successfully 
uncovering the secrets contained Within the coded commu 
nication. 

[0007] Other methods Were developed to secure commu 
nication lines, such as sending a communication over a 
dedicated Wire cable. Such cables can be tapped or the 
electrical ?eld can be used to induce an electrical current in 
another electrical device so that the communication can be 
monitored. 

[0008] Another problem With communication lines is that 
sloW or small amounts of transferred data is akin to no 
communication What-so-ever. Additionally, modern devices 
require an ever increasing amount of data so that the devices 
operate properly. Thus, there is a need for data communi 
cation transmission mediums Which convey large amounts 
of information per unit time; i.e., a large bandWidth. 

[0009] In the modern battle?eld, it is envisioned that a 
command center Will link together groups of tanks and 
artillery batteries With a series of secured communication 
cables. To overcome the problems described above, manu 
facturers developed ?ber optic cable to convey military 
communications. The ?ber optic cable is a secure, hard 
Wired, line of communication. A?ber optic cable can not be 
easily tapped as an electrical Wire since optical signals do 
not induce electro-magnetic ?elds as does an electrical Wire 
conducting electricity. Furthermore, the ?ber optic cable has 
a large bandWidth; that is, it conveys large amounts of 
information per unit time. The termination device of the 
?ber optic cable includes a lens forming a so-called 
expanded beam connector. The advantage of an expanded 
beam connector is that it is someWhat tolerant of environ 
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mental debris contaminating the union betWeen the tWo 
termination devices. In practice, the lens expands the beam 
of light exiting the optic ?ber. The other lens in the adjacent 
termination device takes the expanded beam of light and 
focuses it back doWn to a small point and introduces it into 
the optic ?ber of the other cable. When a small amount of 
debris blocks a portion of the expanded light signal the 
communication is not corrupted. Thus the expanded beam 
termination device achieves one of the requirements of a 
battle?eld communication device. 

[0010] HoWever, expanded beam termination devices 
have a doWnside, the insertion loss is relatively high. The 
insertion loss is high due to expanding the light beam. The 
expanding light beam is partially scattered and lost, thus, the 
signal looses poWer at each union of termination devices. 
The insertion loss prevents a number of the optical cables 
from being ganged together since the signal Would eventu 
ally be lost at the end of the last optical cable; i.e., there 
Would be no usable light energy emanating from the cable. 
Therefore, the distance betWeen signal transmitting and 
signal receiving devices is limited unless expensive, cum 
bersome, poWer boosting, relay equipment is connected to 
the optical cable betWeen the transmitting and receiving 
devices. 

[0011] Another doWnside of expanded beam connector 
termination devices is that once the termination device 
becomes so fouled With environmental or other debris, it is 
very dif?cult, if not impossible, to clean and/or ?x the 
termination device. Thus, the entire length of cable must be 
replaced, provided a replacement cable is available. 

[0012] Furthermore, battle?eld conditions require that the 
coupling of tWo termination devices be simple. Simplicity is 
an important design characteristic since a soldier may be 
mating together tWo termination devices in a dark battle 
?eld. Battle?eld conditions also require that the termination 
devices be structurally robust so as to Withstand the repeated 
impacts imparted by military vehicles, explosive ordinance, 
and natural environmental calamities. HoWever, even ordi 
nary battle?eld rigors and debris may take their toll on one 
or many termination devices thus necessitating their repair 
or replacement. 

[0013] Thus, there is a need for a robust, ?eld repairable 
termination device Which has a loW insertion loss When 
mated With another termination device and Which is easily 
connected to another termination device in the ?eld. 

SUMMARY OF THE INVENTION 

[0014] Therefore, it is an object of the present invention to 
provide a termination device for optical ?bers Which is 
robust, and easy to repair. 

[0015] It is a further object of the invention to provide a 
termination device Which is blind mateable in the ?eld. 

[0016] It is still yet another object of the invention to 
provide a termination device Which has a loW insertion loss 
When coupled With another termination device. 

[0017] It is another object of the invention to provide a 
termination device Which is hermaphroditic. 

[0018] It is still another object of the invention to provide 
a termination device Which is inexpensive to manufacture 
and assemble. 
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[0019] It is yet still another object of the invention to 
provide a termination device Which is scoop proof. 

[0020] It is yet another object of the invention to provide 
a tool for repairing the termination device of the invention. 

[0021] In one form of the invention, the hermaphroditic 
termination device includes a housing and a plug insert 
removably insertable into the housing. The housing has a 
front end and mating structures projecting from the front 
end. The mating structures having locking holes. The mating 
structures are substantially identical to and mateable With a 
mating structure of a front end of another housing. The plug 
insert enters the housing from the front end thereof. The plug 
insert further has optical connector ports for receiving 
optical assemblys. Each optical assembly has an optic fer 
rule to Which is attached an optic ?ber. The plug insert has 
a ?rst surface and a substantially cylindrical surface. The 
substantially cylindrical surface is substantially perpendicu 
lar to the ?rst surface. The plug insert has nub features 
provided on the substantially cylindrical surface for mating 
With the locking holes of the housing. The ?rst surface of the 
plug insert has a ?rst ferrule port and a second ferrule port. 
The ?rst ferrule port has a plug insert extension projecting 
from the ?rst surface. The second ferrule port is dimen 
sioned so as to receive a plug insert extension of another 
plug insert. The ?rst optical connector receiving port com 
municates With the second ferrule port, and the second 
optical receiving port communicates With the ?rst ferrule 
port. 

[0022] In another form of the invention, a tool for inserting 
and removing a plug insert for the termination device 
includes a body, a plunger, a pin, and a spring. The body has 
a main aperture formed through the length of the body. The 
main aperture has a spring seat formed therein. The body 
also has a pin travel aperture formed through a diameter of 
the body and substantially perpendicular to the main aper 
ture. The body has a ?rst end and a second end. The ?rst end 
includes a ?rst friction grip and a second friction grip, Where 
the ?rst and second friction grips react a force supplied by 
compressed spring latches of the plug insert. The ?rst and 
second friction grips engage the spring latches over a ?rst 
distance. The plunger has a large diameter region and a small 
diameter region. The large diameter region having a spring 
seat formed thereon. A portion of both the small diameter 
region and the large diameter region are slidably provided in 
the main aperture of the body. The large diameter region has 
a pin receiving aperture. The large diameter region has a free 
end Which acts as an actuation surface. The actuation surface 
of the plunger extends beyond the second end of the body. 
The small diameter region of the plunger has a free end 
Which acts as a release surface. The release surface trans 
lating through a second distance When the plunger is fully 
actuated by being translated. The second distance being 
greater than the ?rst distance. The pin is press-?tted into the 
pin receiving aperture of the plunger. The pin is also 
provided in the pin travel aperture of the body. A clearance 
exists betWeen the pin and the surfaces of the pin travel 
aperture Which alloWs the pin to translate Within the pin 
travel aperture. The clearance betWeen the pin and the 
surface of the pin travel aperture is at least as great as the 
second distance. In an unreleased state, the pin contacts a 
portion of the surface of the pin travel aperture. The spring 
is provided in the main aperture of the body. The spring 
surrounds a portion of the small diameter region of the 

Sep. 6, 2001 

plunger. The spring is in a state of compression and reacts 
compression forces against the ?rst and second spring seats. 

[0023] Thus, Applicants’ invention provides a termination 
device Which is compact, easy to repair, scoop proof, her 
maphroditic, inexpensive to manufacture and assemble, 
blind mateable, and Which has a loW insertion loss. These 
and other features of the invention are set forth beloW in the 
folloWing detailed description of the preferred embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] Amore complete appreciation of the invention and 
many of the attendant advantages thereof Will be readily 
obtained as the same becomes better understood by refer 
ence to the folloWing detailed description When considered 
in connection With the accompanying draWings, Wherein: 

[0025] FIG. 1 is an exploded perspective vieW of a 
termination device according to the invention; 

[0026] FIG. 2 is a perspective vieW of a ?ber optic 
assembly of FIG. 1; 

[0027] FIG. 3 is an exploded, perspective vieW of the tWo 
?ber optic assemblies connected to optical ?bers, and a 
crimp sleeve and a cable; 

[0028] FIG. 4A is a perspective vieW of the plug insert of 
FIG. 1; 

[0029] FIG. 4B is an end vieW of the plug insert of FIG. 
4A; 
[0030] FIG. 4C is a cross-sectional vieW taken along 
section line 4C-4C of FIG. 4B; 

[0031] FIG. 5A is a side vieW of the housing of FIG. 1; 

[0032] FIG. 5B is a cross-sectional vieW of the housing 
taken along section line 5B-5B of FIG. 5D; 

[0033] FIG. 5C is an end vieW of the insertion end of the 
housing of FIG. 5A; 

[0034] FIG. 5D is a cross-sectional vieW of the housing 
taken along section line 5D-5D of FIG. 5A; 

[0035] FIG. 6 is a partial perspective vieW of the housing, 
plug insert, grip ring, and ?ber optic connectors of FIG. 1; 

[0036] FIG. 7A is a side vieW of the extension sleeve half 
of FIG. 1; 

[0037] FIG. 7B is a cross-sectional vieW of the extension 
sleeve half taken along section line 7B-7B of FIG. 7A; 

[0038] FIG. 7C is a cross-sectional vieW of the extension 
sleeve half taken along section line 7C-7C of FIG. 7A; 

[0039] FIG. 8A is a side vieW of the grip ring of FIG. 1; 

[0040] FIG. 8B is an end vieW of the grip ring of FIG. 8A; 

[0041] FIG. 8C is a cross-sectional vieW of the grip ring 
taken along section line SC-SC of FIG. 8B; 

[0042] FIG. 9A is an end vieW of the cover tube of FIG. 
1; 
[0043] FIG. 9B is a cross-sectional vieW of the cover tube 
taken along section line 9B-9B of FIG. 9A; 

[0044] FIG. 10A is a side vieW of the back end plug of 
FIG. 1; 














