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QUICK RELEASE CONNECTOR FOR 
FIBEROPTIC CABLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of Ser. No. 08/807,718 
?led Feb. 28, 1997 now US. Pat. No. 5,960,140, and also 
claims priority under 35 USC § 119(e) to US. Provisional 
Patent Application Ser. No. 60/012,608 ?led Mar. 1, 1996, 
the entirety of Which is incorporated by reference herein. 

FIELD OF THE INVENTION 

The present invention relates to a quick-release connector 
for connecting the terminal end of a ?beroptic cable to an 
implement Which emits or otherWise uses light transmitted 
from the ?beroptic cable, e.g., light-transmitting probes 
(transilluminators), mirrors, projection optics, etc. 

BACKGROUND OF THE INVENTION 

Numerous illumination implements (transilluminators, 
etc.) in medical and dental ?elds utiliZe ?beroptic cables to 
carry light from a remotely-located light source to the 
implement, Which then emits or further transmits the light. 
There is a need for a small, lightWeight, easy-to-use con 
nection apparatus Which ?rmly (but removably) af?xes 
?beroptic cables to light-transmitting implements in a man 
ner Which protects the juncture betWeen the cable and 
implement from fouling by bodily ?uids or other substances, 
and Which simultaneously maintains high light transmission 
ef?ciency at thus juncture. 

SUMMARY OF THE INVENTION 

The invention, Which is de?ned by the claims set out at the 
end of this disclosure, is directed to a cable connector 
including a tube and a sleeve. The tube includes at least tWo 
resiliently ?exible tongues extending from one end of the 
tube. A resiliently ?exible ?nger has an end attached to the 
tube at a location spaced from the tongues. A?beroptic cable 
may be inserted Within the tube and adjacent the ?nger, and 
an implement may be inserted Within the tube and betWeen 
the tongues. By then inserting the tube Within the sleeve, the 
tongues are biased inWardly into engagement With the 
implement and the ?nger is locked into place bearing against 
the cable. The cable and implement are thereby ?rmly ?xed 
in coaxial relationship Within the tube, thereby maintaining 
high ef?ciency light transmission betWeen the cable and 
implement. The cable and/or implement may be rapidly 
removed by removing the tube from the sleeve so that the 
tongues and ?nger are free to release the implement and 
cable. Ahandle may be included on the tube to alloW the user 
to position the implement as desired. 
As examples of the application of the invention, the 

quick-release connector can be used to connect the terminal 
end of a ?beroptic cable to illuminated dental mirrors, 
illuminating probes (transilluminators), illuminating loupes, 
and similar light-utilizing implements. The quick-release 
connector is intended to provide an especially strong and 
durable connection betWeen the cable and the implement so 
that tension on the ?beroptic cable Will not cause its terminal 
end to release from the implement. The quick-release con 
nector is also intended to maintain high light transmission 
ef?ciency betWeen the terminal end of the ?beroptic cable 
and the implement by maintaining the cable and implement 
in close axially-aligned relation. The connector also protects 
the juncture betWeen the terminal end of the cable and the 
implement from fouling by bodily ?uids or other substances. 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective vieW of the connector 
of the present invention, shoWn With a dental mirror and a 
?beroptic cable. 

FIG. 2 is a side vieW of the tube of the connector of FIG. 
1. 

FIG. 3 is a partial side vieW of the tube, shoWn axially 
rotated 90° from FIG. 2. 

FIG. 4 is a partial sectional vieW of the tube shoWn from 
the line 4—4 of FIG. 2. 

FIG. 5 is a sectional vieW of the tube as shoWn at the line 
5—5 of FIG. 4. 

FIG. 6 is a sectional vieW of the tube shoWn along the line 
6—6 of FIG. 4. 

FIG. 7 is a partial sectional vieW shoWn from the line 7—7 
of FIG. 3. 

FIG. 8 is a top vieW of the tube of FIG. 2. 

FIG. 9 is an enlarged partial vieW of a portion of the tube 
of FIG. 7. 

FIG. 10 is a side vieW of the collet sleeve of the connector 
of FIG. 1. 

FIG. 11 is a bottom vieW of the collet sleeve of FIG. 10. 
FIG. 12 is a side sectional vieW of the collet sleeve of FIG. 

10. 
FIG. 13 is a side vieW of the terminal connector of the 

?beroptic cable of FIG. 1. 
FIG. 14 is a bottom vieW of the terminal connector of FIG. 

13. 
FIG. 15 is a top vieW of the terminal connector of FIG. 13. 

FIG. 16 is an enlarged partial vieW of a portion of the 
terminal connector of FIG. 13. 

FIG. 17 is a partial side sectional vieW of an alternate 
embodiment of a tube. 

FIG. 18 is a side vieW of an alternate dental mirror. 

FIG. 19 is a side vieW of a second alternate dental mirror. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Throughout the Figures, Wherein the same features are 
identi?ed With the same reference numbers throughout, a 
preferred embodiment of the connector of the present inven 
tion is shoWn in FIG. 1 at the reference number 22. Also 
shoWn in FIG. 1 are a ?beroptic cable 23 and a dental mirror 
24, both of Which may be used in combination With the 
connector 22. Each of the dental mirror 24, the connector 22, 
and the ?beroptic cable 23 Will noW be discussed in turn. 
The dental mirror 24, Which generally includes a mirror 

shank 26 and a mirror 28 retained Within a mirror frame 30, 
is designed to alloW transmission of light from the ?beroptic 
cable 23 through the mirror shank 26 so that areas around the 
mirror 28 may be illuminated. An exemplary dental mirror 
24 is described in US. Pat. No. 5,139,421 to Verderber. The 
Verderber mirror includes a generally translucent mirror 
shank 26 having a shank end 32. When light enters the shank 
end 32 from the ?beroptic cable 23, it is transmitted through 
the mirror shank 26 to exit a shank heel 34. The light is 
simultaneously internally re?ected from the shank heel 34 to 
exit a shank face (not shoWn) located immediately adjacent 
the mirror 28. Other exemplary forms of alternate mirrors 
and other implements suitable for use With the connector 22 
Will be discussed beloW. 
As illustrated in FIG. 1, the connector 22 has a collet 

sleeve 38 and a tube 40, each of Which are preferably made 
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out of plastic material. FIGS. 10—12 illustrate the collet 
sleeve 38 in greater detail. As illustrated particularly by FIG. 
12, the collet sleeve 38 includes an external collet sleeve 
surface 42 and an internal collet sleeve surface 44 Which has 
a converging tip portion 45 near its tip. The internal collet 
sleeve surface 44 de?nes an axial collet sleeve passage 46 
Which extends from a collet sleeve tail 48 to a collet sleeve 
tip 50 adjacent the converging tip portion 45. At the collet 
sleeve tail 48, the collet sleeve passage 46 opens upon a tube 
insertion passage 52 Which is siZed to receive the tube 40 of 
the connector 22. At the tip 50 of the collet sleeve 38, the 
collet sleeve passage 46 opens onto a mirror shank aperture 
54 Which is siZed to receive the mirror shank 26. An 
attachment area 55 bearing threads 56 is provided on the 
internal collet sleeve surface 44 betWeen the converging tip 
portion 45 and the collet sleeve tail 48. As Will be discussed 
beloW, the tube 40 includes collet sleeve attachment means 
for releasably attaching the tube 40 to the internal collet 
sleeve surface 44 of the collet sleeve 38. Part of this collet 
sleeve attachment means may be provided by threading 56 
located on the internal collet sleeve surface 44. 

The tube 40, Which is shoWn in detail in FIGS. 2—9, has 
a tube interior surface 58 de?ning an axially oriented cable 
passage 60. The cable passage 60 extends from a proximal 
end 62 of the tube 40 to a distal end 64 of the tube 40. The 
tube 40 also has a tube exterior surface 66 Which includes a 
handle 68 at the proximal end 62, a cable engagement 
portion 70, a collet sleeve engagement portion 72, and a 
implement engagement portion 74 at the distal end 64. Each 
of these portions of the tube 40 Will noW be discussed in 
turn. 

The handle 68, Which is adapted to be gripped by a human 
hand, is preferably textured for a comfortable and ?rm grip. 
The handle 68 may include ?nger ridges, high-friction 
sleeves, or other means knoWn to the art for enhancing its 
grippability. As Will be discussed beloW, the handle 68 is an 
optional part of the connector 22, and is only needed When 
a grippable Wand is desired at the end of the connector 22. 

The cable engagement portion 70, shoWn particularly in 
FIGS. 4—9, includes cable engagement means for engaging 
the end of the ?beroptic cable 23. The cable engagement 
means are preferably in the form of one or more ?ngers 76, 
each of Which is de?ned by a generally U-shaped slot 78 
extending from the tube exterior surface 66 to the tube 
interior surface 58. Each ?nger 76 has an anchor end 80 
integrally attached to the tube 40, a resilient ?exible inter 
mediate segment 82, and a ?oating end 84 Which is bounded 
along the circumference of the tube 40 by the slot 78 and the 
intermediate segment 82 of the ?nger 76. The intermediate 
segment 82 maintains the ?oating end 84 of the ?nger 76 in 
spring-biased relation to the anchor end 80 of the ?nger 76. 
As best illustrated by FIG. 9, the ?oating end 84 of each 
?nger 76 has an inner raised terminal projection 86 at the 
tube interior surface 58, and an outer terminal surface 88 
?ush With the tube exterior surface 66. When the ?nger 76 
is unloaded, i.e., unbent, the inner raised terminal projection 
86 at the ?oating end 84 is radially spaced further inWard 
than the surrounding area on the tube interior surface 58. 

The collet sleeve engagement portion 72 bears collet 
sleeve attachment means for releasably attaching the tube 
exterior surface 66 to the collet sleeve 38. As illustrated by 
FIGS. 1—4 and 7, these collet sleeve attachment means are 
preferably in the form of tube threading 90 capable of 
engaging collet sleeve threading 56. 
As best shoWn by FIGS. 4 and 7, the tube interior surface 

58 is radially inWardly narroWed by a protrusion or con 
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4 
verging portion 91 at the juncture betWeen the collet sleeve 
engagement portion 72 and the cable engagement portion 
70, thereby forming an annular narroWed throat 92. This 
narroWed throat 92 Will be discussed at greater length beloW. 
The implement engagement portion 74 of the tube 40 

includes shank engagement means for releasably engaging 
the mirror shank 26, or the shank of a different implement. 
As illustrated by FIGS. 1—4 and 7, the shank engagement 
means is preferably provided by at least tWo resilient ?exible 
tongues 94 de?ned by slots 95 on the implement engage 
ment portion 74. When the collet sleeve 38 engages the 
collet sleeve engagement portion 72 of the tube 40, the 
converging tip portion 45 of the internal collet sleeve surface 
44 contacts the tongues 94 and bends them radially inWard. 
As shoWn by FIG. 1, the ?beroptic cable 23—Which may 

be a single-strand or multi-strand ?ber having either a solid 
or liquid core—has a protective sheath 96 and an end plug 
98 for plugging into a light source. Both the sheath 96 and 
the end plug 98 are knoWn to the art. The ?beroptic cable 23 
also includes a terminal connector 100, Which is illustrated 
in greater detail in FIGS. 13—16. The terminal connector 
100, Which is preferably made of metal, is generally tubular 
and is siZed so that the ?beroptic cable 23 may be retained 
therein. The ?beroptic cable 23 is inserted Within a connec 
tor tail 101, and the connector tail 101 is in turn inserted 
Within the sheath 96 and retained therein by ridges 102. The 
opposite end of the terminal connector 100 includes an open 
connector tip 103 Where the ?beroptic cable 23 is exposed 
to alloW emission of light. A barrel 104 is located adjacent 
the connector tip 103. The barrel 104 includes a barrel tip 
106 immediately adjacent the connector tip 103, and an 
opposing barrel base 108. The connector tip 103 and barrel 
104 are siZed so that When the terminal connector 100 is ?t 
Within the cable passage 60 at the tube proximal end 62, the 
connector tip 103 closely ?ts Within the narroWed throat 92, 
and the barrel 104 closely ?ts betWeen the narroWed throat 
92 and the inner raised terminal projection 86 of each ?nger 
76. As Will be discussed shortly, the barrel 104 cooperates 
With the ?ngers 76 of the cable engagement portion 70 to 
form the cable engagement means. 
The operation of the connector 22 may be described as 

folloWs. With the collet sleeve 38 removed from the tube 40 
or, more precisely, loosened to expose the outer terminal 
surface 88 of the ?ngers 76, the terminal connector 100 of 
the ?beroptic cable 23 is inserted into the tube proximal end 
62 until the barrel 104 encounters the inner raised terminal 
projection 86 on each ?nger 76. The ?beroptic cable 23 may 
then be further inserted so that the barrel 104 pushes against 
the inner raised projections 86 and pushes each ?nger 76 
radially outWard. The intermediate segment 82 of the ?ngers 
76 is ?exible enough that the ?ngers 76 are easily biased 
radially outWard by the axial insertion of the barrel 104, 
even though the cable 23 is not very rigid. With further 
insertion, the connector tip 103 slips into the narroWed throat 
92 so that the barrel 104 ?ts betWeen the narroWed throat 92 
and the inner raised terminal projection 86 of each ?nger 76. 
The resiliently ?exible ?ngers 76 then snap inWard so that 
the inner raised terminal projection 86 of each ?nger 76 
abuts the barrel base 108. At this point, the ?beroptic cable 
23 is ?rmly secured Within the tube 40 by the action of the 
?ngers 76. HoWever, a gentle tug on the ?beroptic cable 23 
Will cause the ?ngers 76 to release the barrel 104 and alloW 
removal of the ?beroptic cable 23. 
The tube proximal end 62 is then inserted Within the tube 

insertion passage 52 of the collet sleeve 38. The mirror 
shank 26 is inserted Within the mirror shank aperture 54 at 
the collet sleeve tip 50. The mirror shank 26 is simulta 
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neously inserted Within the cable passage 60 and between 
the tongues 94 at the implement engagement portion 74. The 
collet sleeve 38 is attached to the collet sleeve engagement 
portion 72 by rotatably engaging the collet sleeve threading 
56 With the tube threading 90. This causes the internal collet 
sleeve surface 44 (more speci?cally, the converging tip 
portion 45) to spring-bias the tongues 94 radially inWard so 
that they engage the mirror shank 26. Further insertion of the 
tube 40 Within the collet sleeve 38 moves the internal collet 
sleeve surface 44 into abutment With the outer terminal 
surface 88 of each ?nger 76, thereby preventing the ?ngers 
76 from moving radially outWard. As a result, so long as the 
collet sleeve 38 is af?xed at least past the outer terminal 
surface 88 of the collet sleeve engagement portion 72 of the 
tube 40, the ?ngers 76 cannot release the barrel 104 of the 
?beroptic cable 23. Advantageously, the collet sleeve 38 also 
covers the slot 78, thereby preventing contamination of the 
collet sleeve passage 46 and the rest of the interior of the 
connector 22. 

With the dental mirror 24 and the ?beroptic cable 23 
?rmly af?xed Within the connector 22, the connector 22 is 
ready for use. The handle 68 is grasped by the hand, the light 
source is activated to supply light through the shank heel 34, 
shank face 36, and/or other parts of the dental mirror 24, and 
the apparatus is used in the manner knoWn to the art. The 
connector 22 securely holds the dental mirror 24 and 
?beroptic cable 23 so that they cannot be dislodged from the 
connector 22 during use, and so that high light transmission 
ef?ciency betWeen the ?beroptic cable 23 and the dental 
mirror 24 is maintained. By partially WithdraWing the tube 
40 from the collet sleeve 38 so that the outer terminal surface 
88 of the ?ngers 76 are exposed so that the ?beroptic cable 
23 is removable, but the mirror shank 26 Will still be grasped 
by the tongues 94. Further WithdraWal of the tube 40 Will 
relax the tongues 94 and alloW removal of the mirror shank 
26. 

The invention encompasses numerous modi?cations and 
enhancements to the embodiment described above. Several 
of such modi?cations Will noW be described for the purpose 
of illustration, it being understood that the invention is not 
limited only by the claims at the end of this disclosure. 

First, collet sleeve attachment means other than the 
threading 90 may be used to effect engagement betWeen the 
internal collet sleeve surface 44 and the collet sleeve 
engagement portion 72. The collet sleeve attachment means 
may also be achieved by a frictional ?t betWeen the collet 
sleeve 38 and tube 40, mating protrusions and indentations 
on the internal collet sleeve surface 44 and tube exterior 
surface 66, or a combination of any of these means. 

Second, the cable engagement means may utiliZe struc 
tures other than a barrel 104 to effect engagement betWeen 
the ?ngers 76 and the terminal connector 100. The ?ngers 76 
may be designed to engage any discontinuity in the terminal 
connector 100. For example, the terminal connector 100 
may include a notch or annular valley Wherein the inner 
raised terminal projection 86 of one or more ?ngers 76 may 
?t. 

Third, it is understood that in different embodiments of 
the connector 22, the ?oating ends 84 of the unloaded ?ngers 
76 can be radially spaced from the axis of the tube 40 at 
locations different from those illustrated in FIGS. 1—9. For 
example, as illustrated in FIG. 17, the inner raised projection 
120 of the ?oating end 122 of the ?nger 124 may be ?ush 
With the tube interior surface 126, and the outer terminal 
surface 128 can be raised in relation to the tube exterior 
surface 130. In this embodiment, the inner raised projection 
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6 
120 Will not engage the barrel 104 until the internal collet 
sleeve surface 44 engages the outer end surface 128 of the 
?nger 124 and pushes the ?nger 124 inWard. 

Fourth, it is understood that a variety of dental mirrors 
other than those illustrated by U.S. Pat. No. 5,139,421 to 
Verderber may be used With the connector 22. As one 
example, the dental mirrors shoWn by US. Pat. No. 3,638, 
013 to Keller may also be used. As another example, dental 
mirrors can be devised Which have a holloW shank to carry 
light, and light can be transmitted from an aperture at the 
shank heel. These dental mirrors may also include an 
aperture at the shank face so that re?ected light from inside 
the holloW shank is emitted from the shank face. As a further 
example, FIGS. 18 and 19 illustrate dental mirrors With 
shanks made of translucent material, similar to those of 
Keller and Verderber, but Which do not utiliZe Verderber’s 
internal re?ection strategy to emit light from the shank face. 
In the dental mirror 130 of FIG. 18, light is transmitted 
through a translucent shank 132. The light is then emitted 
through shank heel 134 and shank face 136. After emission 
from the shank face 136, the light is re?ected from the mirror 
frame 138 beloW the mirror 140. In the dental mirror 142 of 
FIG. 19, light is transmitted through transparent shank 144 
and emitted through shank heel 146 and shank face 148. The 
light emitted from shank face 148 is then re?ected from the 
mirror 150. 

Fifth, it is understood that the connector 22 may be used 
With apparata other than mirrors and dental mirrors. As one 
example, a variety of translucent light-emitting probes are 
knoWn to the art, and these may be used With the connector 
22. As an example, a barrel or loupe including a condensing 
lens or other type of lens could be inserted at the collet 
sleeve 38 of the connector 22. When light is piped through 
the ?beroptic cable 23, the loupe can provide desired focus 
ing or dispersion of the light so that the connector 22 acts as 
an illuminating Wand. Further, the connector 22 may be 
provided Without the handle 68 and used on apparata such as 
head or body mounted illumination implements to form a 
quick-release attachment for different mirrors, lenses, and 
?beroptic cables. An exemplary apparatus on Which the 
connector 22 is expected to ?nd use is the ZEON illuminator 
(Orascoptic Research, Madison, Wis.) described in US. 
patent application Ser. No. 08/447,357, incorporated by 
reference herein. 

It is understood that preferred embodiments of the inven 
tion have been described above in order to illustrate hoW to 
make and use the invention. The invention is not intended to 
be limited to these embodiments, but rather is intended to be 
limited only by the claims set out beloW. Thus, the invention 
encompasses all alternate embodiments that fall literally or 
equivalently Within the scope of these claims. It is under 
stood that in the claims, means plus function clauses are 
intended to encompass the structures described above as 
performing their recited function, and also both structural 
equivalents and equivalent structures. As an example, 
though a nail and a screW may not be structural equivalents 
insofar as a nail employs a cylindrical surface to secure parts 
together Whereas a screW employs a helical surface, in the 
context of fastening parts, a nail and a screW are equivalent 
structures. 
What is claimed is: 
1. A ?beroptic cable connector comprising: 
a sleeve having a tip, a tail, and an internal sleeve surface 

de?ning a tube insertion passage therein, 
a tube including an implement engagement portion, a 

?beroptic cable engagement portion, and an internal 
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tube surface de?ning a passage extending through the 
implement engagement portion and the cable engage 
ment portion, the tube surface in the cable engagement 
portion being of a siZe to receive a ?beroptic cable, 

the ?beroptic cable engagement portion including a resil 
iently ?exible ?nger extending therefrom and terminat 
ing in a ?oating ?nger end, Wherein the insertion of the 
tube into the tube insertion passage of the sleeve abuts 
the internal sleeve surface against the ?oating ?nger 
end, thereby biasing the ?oating ?nger end inWardly 
toWard the axis of the tube. 

2. The ?beroptic cable connector of claim 1 Wherein the 
?oating ?nger end rests Within the passage of the cable 
engagement portion When the ?nger is unbiased. 

3. The ?beroptic cable connector of claim 1 Wherein the 
?oating ?nger end rests outside the passage of the cable 
engagement portion When the ?nger is unbiased. 

4. The ?beroptic cable connector of claim 1 Wherein the 
internal tube surface includes a narroWed throat spaced 
toWard the implement engagement portion from the ?oating 
?nger end. 

5. The ?beroptic cable connector of claim 4 Wherein the 
?oating ?nger end includes a raised ?nger projection 
directed toWard the axis of the tube. 

6. The ?beroptic cable connector of claim 5 in combina 
tion With a ?beroptic cable having an end mounted Within a 
terminal connector, the terminal connector being of a siZe 
and shape to snugly ?t Within the cable passage betWeen the 
narroWed throat and the raised ?nger projection. 

7. The ?beroptic cable connector of claim 1 further 
comprising attachment means for ?xing the sleeve about the 
cable engagement portion of the tube. 

8. The ?beroptic cable connector of claim 7 Wherein the 
attachment means include complementary threading on the 
tube and sleeve. 

9. The ?beroptic cable connector of claim 1 further 
comprising a handle extending from the cable engagement 
portion of the tube. 

10. The ?beroptic cable connector of claim 9 Wherein the 
handle includes an aperture situated along the axis of the 
cable passage of the tube. 

11. The ?beroptic cable connector of claim 1 in combi 
nation With a ?beroptic cable having an end mounted Within 
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a terminal connector, the terminal connector including a 
discontinuity, and Wherein the ?nger includes a terminal 
?nger end unconnected to the tube, the ?nger end including 
a raised ?nger projection directed radially inWard toWard the 
axis of the tube and engageable With the discontinuity. 

12. The ?beroptic cable connector of claim 11 Wherein the 
discontinuity is a barrel, and Wherein the interior of the tube 
includes a narroWed throat spaced from the raised ?nger 
projection, and further Wherein the discontinuity is a barrel 
siZed to ?t betWeen the raised ?nger projection and the 
narroWed throat. 

13. A ?beroptic connector comprising: 
a tube for receiving a ?beroptic cable through one end of 

the tube and to a position Where its end is adjacent the 
other end of the tube, and for receiving a light trans 
mitting shank of an implement With its end in light 
transmitting relationship to the one end of the ?beroptic 
cable, and including at least tWo resiliently ?exible 
tongues at the other end of the tube and extending along 
the length of the tube, the tongues being bendable in a 
radial direction With respect to the tube, 

a sleeve including an internal sleeve surface de?ning a 
tube insertion passage therein, and 

Wherein the insertion of the tube into the tube insertion 
passage of the sleeve moves the tongues into abutment 
With the internal sleeve surface, thereby biasing the 
tongues inWardly against the shank. 

14. The ?beroptic cable connector of claim 13 further 
comprising attachment means for ?xing the sleeve about the 
implement engagement portion of the tube. 

15. The ?beroptic cable connector of claim 14 Wherein the 
attachment means include complementary threading on the 
tube and sleeve. 

16. The ?beroptic cable connector of claim 13 Wherein the 
tube further comprises a ?beroptic cable engagement portion 
for engaging a ?beroptic cable in light transmitting relation 
ship to the inner end of the shank. 

17. The ?beroptic cable connector of claim 13 Wherein a 
handle extending from the one end of the tube. 
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