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Back.ground of the Invention 
1. Field ·of the Invention 

s· The· present invention qenerally relates to 

10 

devices tor interconnectinq optical fibers, and more 
particularly to a combination dust cap and actuation tool 
for an adbesiveless fiber optic connector. 

2. Description of the Prior Art 
Optical fibers have now surpassed copper.wire 

as the preferred medium for telecommunications. As with 
copper wire, it often becomes necessary to interconnect 
optical fibers, for example, during installation or 
repair. The present_invention .is directed to a tool used 

15 to secure an optical fiber to a fiber optic connector, in 
order to complete and install such interconnections. In 
this reqard, a fiber optic "connector" often refers to a 
device which allows repeatable engagement and 
disenqaqement of the ca)')le, while a 11splice11 ·typically 

20 refers to a .device which is used for the permanent 
_attachment of two cable ends. These terms should not, 
however, be construed in a limiting sense as used herein 
since tbe present invention is applicable to the 
installation of all classes of fiber optic interconnec-

25 -·tion devices. 
'l'he prior art includes ferrule-type fiber optic 

connectors having a cylindrical member (the ferrule} 
usually made of a ceramic material, zirconia, or alumina, 
with a central bore for riaceiving the fiber. The ferrule 

3 o .· is held by a collar which in turn may be surrounded by 
-.f one of many different couplinq shells. For example, a 

\couplinq shell bavinq a bayonet-style latchinq mechanism 
is commonly referred to as an "ST" connector. An . . . 
alternative shell bavinq ramped surfaces which latch onto 

35 .. lever arms of a receptacle is known as an "SC" connector • 
. , 
JlYet another shell having a simple threaded nut is known 

as an "FC" connector. There are many conventional 
techniques for securing an optical fiber in ferrule 

~-L~~~~~_,,,. ....... ....,ectors. one of the most common is the use of a crimp 
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tube which clamps the fiber optic cable reinforcing 
members (i.e., KEVLAR strands) to a backbone attached to 
the ferrule collar. See, e.g., u.s. Patent No. 
5,140,662. This technique requires the use of a plier-

s like crimping tool to comp~ess the crimp tube about the 
backbone. 

In another technique, illustrated in u.s. 

Patent Nos. 5,088,804 and s,102,211, an adhesiveless 
optical :fiber termination is assembled by drivinq two 

10 telescopinq workpieces t09ether, compressing an 
elastomeric system seated within one of the workpieces to 
secure the optical fiber therein. This tecbniqUe uses a 
differen't;. rather .coiqolicate4 . .taal .ha'lil\P .:bin ~.,.-baa.~ 

. . 
elements which hold the workpieces and move toward one 

15 another for actuation. See also u.s. Patent Nos. 
5,080,460 and 5,131,063. 

In U.S. Patent No. 5,040,867, tbe fiber itself 
is secured in a clamping member within the ferrule 
collar, and the cable reinforcing strands are 

20 additionally secured by a crimping sleeve onto a 
backbone. In that design, a locltinq member slides over 
the ferrule collar and clamping mmaber to secure the 
fiber. The loclcing member is actuated by another hand­
held tool which moves the locking member along the axial 

25 direction of the fiber into the rear end of the 
connector. A separate dust cap is used to secure the 
forward end of the connector in the tool without damaging 
the ferrule. 

One problem not addressed by these techniques 
30. is the proper positioning of the terminal end of the 

fiber, for example, to coincide with the end face of the 
ferrule. The foregoing techniques not only fail to take 
this problem into consideration, but they further make 
proper positioning difficult since the tools used to 

35 activate these connectors are designed to apply an axial 
force, i.e., parallel with the fiber axis, which tends to 
cause the fiber itself to move relativ~ to the connector 

·• 
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during the clamping process. Thus, precise registration 
of the fiber relative to the ferrule is impossible. 
Insertion of the connector into the assembly tool also 
adds a level of difficulty to the installation process. 
It would, therefore, be desirable to devise a tool which 
activates the clamping member of a fiber optic connector 
without disturbing the position of the fiber. It would 
further be advantageous to devise such a tool which 
precisely controls the position of the terminal end of 
the fiber with respect to the ferrule. It would also be 

desirable to incorporate such a tool into a dust cap for 
the connector to simplify installation of the fiber. 

SUnm\ary of the Inyention 
15 The present invention provides an actuation 

tool for an optical connector generally comprising a tool 
body having a cavity therein for removably receiving the 
forward end of the connector, and means for actuating the 
clamping member of the connector by exerting a force 

20 qenerallY, perpendicular to the fiber axis, rather than 
parallel thereto. In the preferred embodiment, the 
actuation means comprises a cantilever arm attached to 
the tool body, the arm having a boss at its distal end 
positioned with respect to the cavity in the tool body 

I 

25 such that the boss is approximately adjacent to the 

30 

35 

clamping J\mnber Of the connector When the f Orward end Of 
the connector is in•ertlMS in the cavity. 

The terminal en4 of the fiber may be precisely 
registered to coincide with the ferrule end face by 
providing a cavity which i• designed to receive the 
connector such that the ferrule end face is mounted flush 
with the bottom surface of the cavity. Alternatively, 
the terminal and of the fiber may be precisely positioned 
sli9htly beyond the ferrule end face by providing a 
depression 
surf ace of 
beyond the 

,f known depth in the center of the bottom 
the cavity, such that the fiber protrudes 
f~la end face by a controlled length. 
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The tool is advantageously constructed in the 
form of a disposable dust cap so that it may be pre­
installed from the factory, thereby eliminating the need 
to insert the connector into an assembly tool prior to 
fiber insertion, and providinq the impression of an 
essentially tool-less connector. The combination dust 
cap/actuation tool may be modified. for use with ST, sc,· 
PC and even biconic-type connectors. 

10 Brief Description of the prawinqs 
The invention will best be understooc:l by 

reference to the accompanyinq drawinqs, wherein: 
Figure 1 is a longitudinal cross-section of a 

prior art fiber optic connector; 
15 Piqure 2 ia a transverse cross-section of the 

connector of Figure 1, depicting the internal clampinq 
element in its unactuated state; 

Figure 3 is aillilar to the transverse cross­
saction of Piqure 2, but depicts the internal clamping 

20 element in its actuated state; 

25 

Figura 4 is a top plan view of one embodiment 
of the actuation tool ot the present invention; 

Figure 5 is a sectional view of the tool of 
Figure 4 taken along lines s-s thereof; 

Figure 6 is a sectional view of the tool of 
Figure 4 taken alonq lines 6-6 thereof; 

Figure 7 is similar to the sectional view of 
Figure 5, additionally depictinq the insertion of an ST 
connector; 

3Q Figure 8 is a detail view of Figure 7 
illustratinq the precise positioning of the terminal end 
of the optical fiber wit:h respect to the connector; 

Figure 9 is a top plan view of another 
embodiment of the actuation tool of the present 

3!5 invention1 
Figure 10 is a sectional view of the tool of 

Figura 9 taken alonq lines 10-10 thereof; 

1i1iii1ii1Ui 
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Figure 11 is a sectional view of the tool of 

Figure 9 taken alonq lines 11-11 thereof; and 
Figure 12 is similar to the sectional view of 

Figure 11, additionally depictinq the insertion of an sc 
5 connector. 

Description of the Preferred Bmbodiment 
With reference now to the figures, and in 

particular with reference to Figures 1-3, there is 
10 depicted an adhesiveless, ferrule connector 10. 

Connector 10 is the subject of u.s. Patent Application 
serial No. 07/871,399 and is described more fully in that 
app~ication. connector 10 is qenerally comprised of a 
tubular housing 12 and a ferrule 14 attached to housing 

15 12 by means of a ferrule bolder or collar 11. In the 
depicted mnbodiment, collar 11 has an alignment pin 17 
which keys (mechanically polarizes) connector 10 to 
prevent rotation of ferrule 14 as the connector is 
inserted into a conventional receptacle (the receptacle 

20 is not shown). Ferrule 14 has a bore 18 therethrouqh for 
receiving the terminal portion of the optical fiber to be 
interconnected. connector 10 includes many other 
conventional components, such as a strain relief boot 21, 
which are commonly used in prior art connectors. 

25 Collar 11 also includes a pluq or camainq 
element ao which enqaqea a fiber gripping element 22. 
Fiber qripping element a~ has a qroove 24 therein which 
is generally aligned with. a bore 26 of coilar 16, and 
with the bore 18 of ferrule 14. An optical fiber 

30 27 enters the rear end of connector 10, passing through 
bore 2a, fiber grippinCJ1 elmaent 22, and bore 11. The 

35 

· terminal end of the fiber is usually positioned to 
coincide with the end face of ferrule 14. CaJDJDinq 
element 20 and fiber gripping element 22 are similar to 
the fiber optic splice disclosed in u.s. Patent No. 
4,865,412. As best seen in Figures 2 and 3, fiber 
qrippinq element 22 has two plates or leqs 32 and 34 

' 
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which share a common hinge. As camminq element 20 is 

forced from its open, unactuated state (Fiqure 2) to its 

closed, actuated state (Figura 3), side bars of camming 

element 20 forcibly urge legs 32 and 34 toward one 

another, clamping fiber 27 tharebetween. Thus, fiber 27 

may be secured in connector 10 without the use of epoxy 

or other adhesives. Camming element 20 may have detentes 

or bumps 44, 48, 48 and 50 formed on the outer surface 

thereof which engage corresponding notches in collar 18 

10 to secure camming element 20 in the open and closed 

states. An opening 51 is provided in housing 12 to allow 

access to camming element 20 so that it may be pushed 

down; actually, the depicted embodiment of connector 10 

is an ST connector in which opening 51 is formed to 

15 receive a lug on the connector receptacle, thereby 

providing a bayonet-style latching mechanism. 
With further reference to Figures 4-7, those 

figures illustrate one embodiment 80 of the novel 

actuation tool of the present invention. Tool 80 is 

20 designed for use with connector 10, and generally 

comprises a tool body 12 and an actuation arm 84 attached 

to body 82; arm 64 is preferably integrally formed with 

body eo. Accordingly, while tool 80 may be formed of any 

durable material, it is preferably constructed of a 

25 resilient polymer which is injection moldabla, such as 

RADEL (a polyethersulfone) sold by Alloco. Body &2 has a 

cavity •• therein for receiving the forward and of 

connector 10. cavity '' includes two portions of 

different inner diameters for respectively receiving 

30 collar 11 and ferrule 14. Tool •o may take the form of a 

disposable dust cap which is pre-installed on connector 

10 at the factory. Those skilled in the art will 

appreciate that pre-installation eliminates the need to· 

insert the connector into an assembly tool prior to fiber 

35 insertion, thus simplifying the connector assembly, and 

providing the impression of an essentially tool-less 

connector. Of course, tool so also prevents 

t 
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contamination of the forward end of connector 10 during 
handling. In order to ensure that tool 'o remains on 
connector 10 during shipment, the (largest) inner 
diameter of cavity '' is preferably approximately equal 

5 to the outer diameter of collar 16; similarly, the 
portion of body 62 having cavity '' therein is preferably 
a cylindrical extension 68 whose outer diameter is 
approximately equal to the inner diameter of housing 12. 
In this manner, when connector 10 is inserted in tool &o 

10 (Figure 7), it is held snugly therein by a friction fit. 
Turning now to Figure 7, operation of the 

actuation tool 10 of the present invention is relatively 
straightforward. First, the forward end of connector 10 
is inserted into cavity ''· As previously noted, this 

15 step may be performed at the factory. It may be seen 
from Figure 7 that the smaller diameter portion of cavity 
66 (which receives ferrule 14) need not have a length 
which is exactly equal to ferrule 14, i.e., the length of 
this portion of the cavity may be shorter than the length 

20 of ferrule 14 extending beyond collar 16. The next step 
is insertion of the fiber into connector 10, i.e., by 
threading it into bore 21 of collar 11. The fiber should 
be fully inserted until it abuts the bottom surface of 
cavity 16. As further explained below, care should be 

25 taken during this and the following step to ensure that 
connector 10 is fully inserted into tool 60, i.e., with 
the end face of farrule.14 also abutting the bottom -surface of cavity ••· Whan the connector is properly 
inserted, camming element 20 is generally located 

30 adjacent a button or boss 70 formed on actuation arm 64. 
In the embodiment 10 of the present invention which is 
designed for an ST connector, cylindrical extension '' 
has a slot 72 therein for receiving keying pin 17. 
Keying the tool in this manner also conveniently aligns 

35 boss 70 over slot 51 and camming element 20. 
When the fiber and connector are in proper 

~~~~~~P~O_s_i_t~i~o~n~, fiber gripping element is actuated by 
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depressinq actuation arm 14, causinq boss 70 to apply 
pressure aqainst camming element 20, thereby squeezinq 
together legs 32 and 34, and securinq the fiber. The 
rounded surface of boss 70 facilitates actuation by 

5 providing a self-centering action if the boss is not 
positioned exactly adjacent the camming element. The 
distal end 71 of arm 14 preferably extends sliqhtly 
beyond boss 70 to allow the user to apply qreater 
leverage. The natural resilience of the cantilevered 

10 actuation arm 14 causes· it to rebound away from camminq 
element 20 when pressure is released. Connector 10 may 
then be removed from tool •o, and tool 10 discarded. 

15 

A unique advantaqe of tool co lies in its 
ability to control the position of an inserted fiber 
relative to ferrule 14, and to activate fiber qrippinq 
element 22 (thereby securing the fiber in place) without 
disturbinq the position of the fiber relative to the 
ferrule. If the bottom surface of cavity II is smooth 
and flat, then the end face of ferrule 14 and the 

20 terminal end of the fiber are coplanar, i.e.; they 
coincide. This flush positioninq of the ferrule and 
fiber is very useful in "cleave and crimp" operations 
wherein the fiber is cleaved prior to insertion into the 
connector, and then the cable reinforcing fibers 

25 (typically KEVLAR strands) are crimped to the backbone of 
collar 11. Alternatively, as shown in Fiqure a, the 
bottom surf ace of cavity II may have a depression of a 
known depth, so that the f i:b!r protrudes beyond ferrule 
14 by a controlled amount. This is useful in "crimp and 

30 polish" operations wherein the fiber is attached to the 
connector and then the terminal end of the fiber is 
polished (alonq with the end face_of the ferrule) aqainst 
a lapping film. The depth of the depression in the 
bottom surface of cavity 11 is preferably about one fiber 

35 diameter. 
In either case, those skilled in the art will 

appreciate that the fiber is not disturbed during 

' 

---
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actuation of the qrippinq element because the actuation 
force is applied generally perpendicular to fiber axis, 
rather than along the fiber axis. Tool 60 also 
facilitates handling of the connector during the crimp 

5 operation wherein the reinforcing fibers of the fiber 
optic cable are secured about the backbone. 

The present invention may be applied to other 
types of ferrule connectors besides ST connectors. For 
example, Pigures 9-11 depict a slightly modified tool 60' 

10 which has been adapted for use with an SC connector. 
Tool •O' is essentially identical to tool 60 except for 
the manner in which the connector is bald on the tool. 
Specifically, tool •o' has two latch arms 74 which engage 
the sides of a conventional SC connector which has been 

15 modified to include the fiber gripping element. The 
housing for such an SC connector 7t has a generally 
rectangular cross-section as shown in Figure 12. In the 
eml:>odiment ao 1 of the present invention, the cavity 
within the tool body has only a single diameter portion 

20 for receiving the ferrule. A tool having no latch arms 
(similar to tool •o) may be used with an SC connec~or; in 
such an eml:>odiment (not shown), the extension of the tool 
body has an inner contour which matches the outer contour 
of the asymmetric inner sleeve used in a conventional SC 

25 connector, again providing a friction fit to snuq1y· 
secure the connector. The present invention may also be 
used with a biconic, ra~er than ferrule, connector since 
the frusto-conic~l plug ~f a biconic connector is 
equivalent to a ferrule. 

30 Although the invention has been described with 
reference to specific embodiments, this description is 
not meant to be construed in a limiting sense. various 
modifications of the disclosed embodiment, as well as 
alternative embodiments of the invention, will become 

35 apparent to persons skilled in the art upon reference to 
the description of the invention. Spacifical'ly, tool 80 
may easily be 11odif ied for any connector in which the 
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fiber is secured by movement of an element in a direction 
generally perpendicular to the fiber axis. It is 
therefore contemplated that such modifications can be 
made without departinq from the spirit or scope of the 

5 present invention as defined in the appended claims. 

• 
; 
I 
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CLAIMS: 
1. A device for securinq an optical fiber in a 

connector havinq a fiber qrippinq actuation member, the 
device comprisinq: 

a body having a cavity therein for receivinq a 

forward end of the ~onnector; and 
means attached to said body for forcibly 

contactinq the actuation member of the connector, said 
contacting means exerting a force which is qenerally_ 

10 perpendicular to an axis of a fiber retained in the 

15 

connector. 
2. The device of Claim l wherein said 

contacting means includes an arm member attached to said 
body. 

3. The device of Claim 1 wherein: 
the connector bas a generally cylindrical 

ferrule member at the forward and thereof; and 
said cavity has a qenerally cylindrical portion 

whose inner diameter is approximately equal to an outer 
20 diameter of the ferrule member. 

25 

4. The device of Claim 1 wherein: 
the connector has a qenerally cylindrical 

ferrule member at the forward end thereof, and a 
qenerally tubular housing member surrounding the ferrule 
member; 

said cavity is formed in a generally 
cylindrical extension of_ said body, said extension having 
an outer diameter which ·is approximately equal to an 
inner diameter of the housinq; and 

30 said cavity has a generally cylindrical portion 
whose inner diameter is approximately equal to·an outer 
diameter of the ferrule member. 

5. The device of Claim 1 wherein said body 
includes latch means for releaaably securinq the forward 

35 end of the connector in said cavity. 
6. The device of Claim l wherein said body has 

a slot therein proximate said cavity for receiving a 
_.llL-~~~~~~~-
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keyinq pin on the connector. 
7~ The device of Claim 2 wherein: 
said arm member is a cantilever integrally 

formed with said body; 
said cantilever has a distal end; and 
said contactinq means further includes a boss 

formed near said distal end of said cantilever. 
a. The device of Claim 2 wherein said body has 

a slot therein proximate said cavity for receiving a 
10 keying pin on the connector, said slot being generally 

aligned with said arm member. 
9. The device of Claim 3 wherein said body 

further includes registration means for precisely 
positioning a terminal end of an optical fiber with 

15 respect to an end face of the ferrule member. 
10. The device of Claim 7 wherein said boss has 

a generally rounded surface. 
. 11. The device of Claim 9 wherein said 

registration means comprises a depression formed in a 
20 bottom surface of said cavity, said depression being 

qenerally located at a center of said bottom surface. 



~· 

W095113555 
I 1111111 llllll lllll lllll JI /Ill i 

* C L M S * . 

PCI'/US94/11549 

-13-

12. A device for positioninq an optical fiber 
in a connector havinq an actuation element and a fiber 
qrippinq element which moves from an unactuated state to 
an actuated state upon movement of the actuation element, 

s the device comprising: 
a body havinq a cavity therein for receivinq a 

forward end of the connector; 
means for releasably securinq the forward end 

of the connector in said cavity; and 
10 raqistration means formed in said body for 

precisely positioning a terminal end of an optical fiber 
with respect to the forward end of the connector. 

13. The device of Claim 12 wherein: 
the connector has a generally cylindrical 

15 ferrule member at the forward end thereof; and 
said cavity has a generally cylindrical portion 

whose inner diameter is approximately equal to an outer 
diameter of the ferrule member. 

14. The device of Claim 12 further comprisinq 
20 arm means attached to said body for forcibly contacting 

the actuation element of the connector, said arm means 
beinq movable in a direction which is qenerally 
perpendicular to an axis of a fiber retained in the 
connector. 

25 15. 'l'he device of Claim 12 wherein: 
the connector has a generally cylindrical 

ferrule member at the fozi1!ard end thereof, a collar 
member attached to the ferrule member, and a generally 
tubular housing member surrounding the ferrule member and 

JO collar member; 
said collar member has an alignment pin formed 

thereon; 
said cavity is formed in a generally 

cylindrical extension of said body, said extension havinq 
35 an outer diameter which is approximately equal to an 

inner diameter of the housing, and further having a slot 
therein for receiving the alignment pin; and 
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said cavity has a qenerally cylindrical portion 
whose inner diameter is approximately equal to an outer 
diameter of the ferrule member. 

16. The device of Claim 12 wherein said 
5 securinq means comprises a pair of latch arms attached to 

said body. 
17. The device of Claim 13 wherein said 

registration means comprises a depression formed in a 
bottom surface of said cavity, said depression being 

10 generally located at a center of said bottom surface. 

--
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18. A combined dust cap and actuation tool for 
an adhesiveless connector having a ferrule, the cap/tool 
comprising: 

a body having a generally cylindrical 
5 extension, and having a cavity formed in said extension 

for receiving the ferrule; 
a cantilever arm integrally formed with said 

body, said arm extending in a direction generally 
parallel with said extension, said arm having a distal 

10 end and a boss formed near said distal end; 
means for releasably securing the ferrule in 

said cavity; and 
registration means for precisely positioning a 

terminal end of an optical fiber with respect to the 
15 ferrule. 

19. The cap/tool of Claim 18 wherein said 
securing means comprises a pair of latch arms attached to 
said body on opposite sides of said extension, and 
extending in a direction generally parallel with said 

20 extension. 

25 

20. The cap/tool of Claim 18 wherein: 
the ferrule is generally cylindrical; 
the connector further has a generally 

cylindrical collar attached to the ferrule, and a 
generally tubular housing surrounding the ferrule and 
collar; 

said collar ha~ an alignment pin formed 
thereon; 

said extension has an outer diameter which is 
JO approximately equal to an inner diameter of the housing, 

and further has a slot therein for receiving the 
alignment pin; and 

said cavity bas a first generally cylindrical 
portion whose inner diameter is approximately equal to an 

35 outer diameter of the ferrule, and a second generally 
cylindrical portion whose inner diameter is appro~imately 
equal to an outer diameter of the collar. 


