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(54) A connector assembly with
visual, tactile and audible indicator

(57) The present invention relates to
the field of connector assemblies for
electrical conductors, fiber optics, and
the like. Prior art connectors have
attempted to provide visual, aural, or.
tactile indications of the mating
condition of connector assemblies, but
have not incorporated all three
indications in a single assembly and
the visual indicators have provided
only limited viewing angle. The
connector assembly of the present
invention employs a radially-movable

indicator, e.g. split ring 28 which
extends outside of and substantially
entirely about the periphery of the
connector to provide substantially
omni-directional visible indication and
tactile indication of mating condition.
An audible indicating mechanism, e.g.
recesses 50 of a cam ring 34 and
protrusions 56 of a spring wave
washer 52, is also included which
provides a self-locking feature for the
connector assembly. The indicating
means are operatively associated with
a coupling member 20 for drawing the
connector assembly into mating
engagement.
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SPECIFICATION
A connector assembly with visual, tactile and
audible indication

TECHNICAL FIELD

This invention relates to coupling or connector
assemblies, such as electrical connectors, fiber
optic connectors, and the like, and is equally
applicable for in-line connection as well as
connection between a single conductor, fiber, or
the like, to a terminal means.

More particularly, this invention relates to a
connector which has a coupling member, such as
a coupling ring, for mating a pair of connector
members and praviding visual, audible and tactile
indication for determining if the connector
assembly is functionally coupled.

BACKGROUND OF PRIOR ART

Many attempts have been made to provide
visual, audible and/or tactile means for indicating
the mating condition of electrical connectors, fiber
optic connectors, or the like. One of the principal
problems in providing such indications is in the
area of visual indication. Audible indicating means
normally have no directional limitations as to the
positioning of the connector in relation to a user or
operator. The same holds true for some tactile
indicating means, because a user can, through
some sort of manual manipulation, determine the
functional condition of the connector when tactile
indicating means are employed. However, visual
indicating means heretofore provided in connector
assemblies, or the like, are limited by the
directional observational limitations of an
individual.

For instance, prior United States Patents Nos.
3,552,777 to Heinrich et al.; 3,786,396 to
Kemmer; 3,801,954 to Dorrel; 3,808,580 to
Johnson; and 4,059,324 to Snyder et al. all show
various attempts to provide visual indication in an
electrical connector for indicating the desired
degree of tightness, for instance, between mated
connectors.

More particularly, Kemmer 3,786,396 and
Heinrich 3,552,777 show threaded electrical
connectors which are provided with annular slots
or windows in the coupling ring thereof through
which a painted bright color on an axially movable
inner member is observable. However, observation
of this indication is limited by an observer having
to be positioned substantially directly radially
outwardly of a slot or window in order to observe
the presence or absence of the inner color-coded
visual indication. In both the Johnson 3,080,580
and Snyder 4,059,324 patents, ridges or
projections are provided for observation through
notches or slots and, again, the visual observation
thereof is limited by the same positioning
requirements of an observer as in the Heinrich
patent. In Dorrell 3,801,954, an attempt is made
to provide externally visible indication by means of
applying heat to a metallic member so as to
actually deform the member itself. Such a process
is quite expensive in assembly and certainly is not
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at all applicable to field assembly and usage of the
connector as is contemplated by the present
invention.

The present invention, therefore, is directed to
providing a new and improved connector
assembly of the character described with visual,
audible and tactile indicating means for
determining the positioning of a pair of connector
members, conductors, fibers, or the like.

A principal object of the invention is to provide
a new and improved visual and tactile indicating
means in a connector or coupling assembly.

A principal advantage of the invention is to
provide such a visual and tactile indicating means
which is omni-directional for observation by an
individual from any direction regardless of the
positioning of the connector.

BRIEF SUMMARY OF INVENTION

In the exemplary embadiment of the invention,
the indicating means thereof is disclosed in
conjunction with an electrical connector assembly
having first and second mating connector
members, each connector member including
engageable contact means adapted for axial
connection in engagement with the contact
means of the other connector member. However,
it is contemplated that the invention is equally
applicable for a wide variety of connector
assemblies, such as fiber optic connectors, or the
like. As disclosed herein, a rotatable coupling ring
is carried by one of the connector members. The
other connector member and the coupling ring
have complementarily engageable releasable
connecting means, such as screw threads, for
moving the other connector member axially into
mating relation with the one connector member.
Of course, other engageable releasable connecting
means, such as bayonet and pin connections of
“snatch” connections, also are contemplated.
Visual indicating means is associated with the
coupling ring and is movable radially relative
thereto from a retracted position to an indicating
position projecting outwardly of the coupling ring
in response to a predetermined positioning of the
other connector member in relation to the
coupling ring and the one mating connection
member. The visual indicating means, when in its
retracted position, is radially disposed at least
within the adjacent peripheral bounds of the
coupling ring and is progressively moved
outwardly to its indicating position by the
progressive coupling of the threaded coupling ring
and the other connector member.

More particularly, the visual indicating means
of the present invention includes a band-like
member which is disposed within an outer
circumferential groove of the coupling ring and
extends substantially entirely about the coupling
ring to provide an omni-directional visual
indication of the relative positioning of the mating
connector members. The band-like indicating
member is in the form of a split ring which is self-
biased radially inwardly toward its retracted
position. Biasing means in the form of an inner



spring wave washer of Figure 4;

FIGURE 6 is an axial elevational view of the split
ring visual indicating band-like member of the
present invention; and

125
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cam ring is carried by the one connector member 65  FIGURE 7 is a side elevational view of the visual
and has inclined cam ramps disposed thereon at an indicating band of Figure 6.
angle to the axis of the connector assembly. The .
cam ring is provided with limited axial movement DETAILED DESCRIPTION OF INVENTION
5 relative to the one connector member. A plurality Referring to the drawings in greater detail, the
of ball bearings are disposed in radially open- invention herein is disclosed as embodied in an
ended bores in the coupling ring between the 70 electrical connector, generally designated 10 in
inner cam ring and the outer split indicating ring Figure 1. However, it should be understood that
and engageable therewith for transmitting axial the invention is contemplated for a wide variety of
10 movement of the inner cam ring, resulting from applications such as in fiber optic connectors, and
abutment with the other connector member, to other connector assemblies.
radial outward movement of the indicating ring to 75 The electrical connector assembly 10 as shown 2
its indicating position. A spring wave washer is in Figure 1 includes a first or plug connector :
carried by the one connector member between an member 12 and a second or receptacle connector
15 annular flange thereof and the cam ring to urge 14 (Fig. 2). The plug connector member 12 has an A
the cam ring in an axially outward non-indicating insert member 186, as is known, in which is R
direction. : 80 disposed one or more electrical contacts, such as

Detent means is provided between the cam ring the pin contacts 18. The other connector member
and the one connector member providing an 14, as is known, also carries an insert member

20 audible as well as tactile indication of the mating which hauses receptacle contacts for receiving the
of the connector members, as well as providing a pin contacts 18. The insert member and
self locking feature for the connector assembly. 85 receptacle contacts for the other connector
More particularly, a plurality of detent recesses are member 14 are known and are not shown in the
disposed in a radially extending, inwardly facing drawings so as to facilitate the invention of the

25 surface of the cam ring. At least one detent indicating means described hereinafter.
protrusion is provided on the spring wave washer However, the connector members 12 and 14
providing a ratcheting action with the detent 90 are adapted for axial connection of the contact
recesses, as well as a self-locking feature when means thereof in engagement with the contact
the spring wave washer is fully compressed. means of the other connector member.

30 With the visual indicating band in its radially More particularly, a coupling ring 20 is carried
protruding indicating position, not only is an omni- by the connector member 12 and is held in
directional indicating means provided for the 95 position thereon for rotation relative thereto by
connector assembly, but the protruding band means of a retaining ring 22.
provides a ready tactile indication of the condition The connector member 14 (Fig. 2) and the

35 of the connector assembly. coupling ring 20 have complementarily

The split indicating ring is overlapped engageable releasable connecting means for
substantially at its ends to pravide a full 360° 100 moving the connector member axially into mating
circumferential indicating surface therefor.’ relation to the receptacle connector member 12.

More particularly, the coupling ring 20 has internal
BRIEF DESCRIPTION OF DRAWINGS threads 24 for cooperation with external threads

40 Qther objects, features and advantages of the 26 of the connector member 14 to draw the
invention will be readily apparent from the 105 connector member axially into mating relation
following detailed description taken in connection with the connector member 12. This draws the
with the accompanying drawings. respective contact means of the connector

FIGURE 1 is a partially fragmented and members into mating engagement, and, as s

45 sectional view of the connector assembly of the described below, effects movement or actuation ;
present invention, showing the receptacle 110 of the visual, tactile and audible indicating means
connector member in phantom and the protruding of the present invention. .
position of the indicating band in phantom; Visual indicating means is provided and is s

FIGURE 2 is a partial axial sectional view, associated with the coupling ring 20 and is

50 similar to that of Figure 1, but with the receptacle movable radially relative thereto from a retracted
connector member in fully mated position, and 115 position (Fig. 1) shown at least within the
with the indicating means in its fully operative adjacent peripheral bounds of the coupling ring to
indicating position; a second, indicating position (Fig. 2) projecting

FIGURE 3 is an axial elevational view of the outwardly of the coupling ring in response to the

55 innerface of the cam ring showing the detent aforesaid positioning of the connector member 14
recesses thereof; 120 within the coupling ring.

FIGURE 4 is an axial elevational view of the More particularly, the visual indicating means
spring wave washer showing the detent of the present invention includes a band-like.
protrusions thereof; member 28 in the form of a slit ring which is

60  FIGURE 5 is a side elevational view of the

disposed within an annular peripheral recess or
groove 30 extending entirely about the outside of
the coupling ring 20. The split indicating ring 28,
as shown in Figures 6 and 7, is an interleaved,
overlapping construction having free ends 32 so
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as to provide both a 360° visual indication, as well
as to provide for the split indicating ring to be self-
biased radially inwardly toward its retracted
position. By means described in detail below, the
indicating ring 28 is movable from a retracted,
inwardly self-biased position shown in Figure 1 to
an outer expanded or protruding position shown in
Figure 2.

Means is provided for biasing the indicating
ring 28 from its retracted position shown in Figure
1 to its expanded position shown in Figure 2, in
response to axial mating movement of the
connector member 14 toward the connector
member 12, by the aforesaid threaded
engagement with the coupling ring 20. More
particularly, the biasing means includes a cam ring
34 disposed on the one connector member 12
and having limited axial movement relative thereto
and relative to the coupling ring 20, within a
groove 36 about the exteriar of the connector
member 12. A plurality of ball bearings 38 are
disposed within respective ones of a plurality of
radially open-ended bores 40 in the coupling ring
20. The open-ended bores 40 extend between the
indicating ring 28 and the cam ring 34, and the
ball bearings are engageable therewith for
transmitting axial movement of the inner cam ring
34, due to abutment by the connector member
14, to radial outward movement of the indicating
ring 28 toward its expanded position shown in
Figure 2. In order to facilitate transmitting axial
movement of the inner cam ring to radial outward
movement of the indicating ring, the cam ring 34
is provided with cam means in the form of an
inclined cam ramp 42 for each of the ball bearings
38. The cam ramp 42, as seen in Figures 1 and 2,
extends at an angle to the axis of the connector
assembly. The cam ramp 42 may be provided by a
continuous cam surface extending
circumferentially about the outside of the cam ring
34, or, of course, other means may be provided
such as inclined recesses or other means in the
outer periphery of the cam ring.

In view of the foregoing, and referring to
Figures 1 and 2, it can be seen that prior to
threading the connector member 14 and the
contact means thereof into engagement with the
coupling ring 20, the indicating ring 28 is self-
biased inwardly to a retracted position radially
within the adjacent peripheral bounds of the
coupling ring. The ball bearings 38 also are biased .
inwardly into the peripheral groove or recesses
which define the cam ramp 42 in the periphery of
the cam ring 34. In operation, as the connector
member 14 is drawn axially into mating condition
with the connector member 12, by means of the
threads 24, 26 of the coupling ring 20 and the
connector member 14, the inner face 46 of the
connector member 14 abuts against the outer
face 48 of the cam ring 34 and urges the cam ring
to the left as viewed in Figures 1 and 2. As the
cam ring 34 moves inwardly, or to the left as
shown in Figures 1 and 2, the cam surfaces 42
engage the ball bearings 38 and bias the ball
bearings outwardly into engagement with the
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inside of the indicating ring 28. Continued axial
movement of the connector member 14 in an
inwardly mating direction (see arrow A in Figure 2)
causes the cam ring 34 to continue to move
axially inwardly until the cam ramp surface 42,

- through the ball bearings 38, moves the indicating

ring 28 to its full indicating position shown in
Figure 2. The indicating ring also is shown in its
full indicating position by the phantom lines in
Figure 1.

In the indicating position of the indicating ring
28 shown in Figure 2, it is readily apparent that a
full 360° omni-directional visual indication of the
mating condition of the connector members is
afforded.

Regardless of the position of the connector,
such as in confined conditions in the aircraft or
other industries, the mating condition of the
connector is readily observable. In addition, it can
be seen that since the indicating ring 28 starts
from a retracted position substantially within the
adjacent peripheral bounds of the coupling ring
20, an unmated condition of the connector
assembly also is readily apparent, as well as any
condition of the mating connector members
therebetween. Furthermore, with the indicating
ring extending entirely about the connector
assembly, ready tactile indication is afforded by a
minimal amount of manual manipulation or
touching of the connector assembly even if the
connector assembly is hidden from view.

A further feature of the invention is the
provision of a self-locking feature for the
connector assembly which, in addition, provides
an audible indication of the mating of the
assembly. More particularly, detent means is
provided between the cam ring 34 and the one
connector member 12. The detent means includes
a plurality of detent recesses 50 formed in the
axially inner face of the cam ring 34. A spring
wave washer, generally designated 52 (see
Figures 4 and 5), is carried by the coupling ring 20
on the inside thereof for rotation therewith. In
particular, the spring wave washer 52 has a
plurality of radially outwardly protruding keying
tabs 54 which protrude into slots 56 on the inside
of the coupling ring 20. The spring wave washer
52 has a plurality of integral detent protrusions 56
which cooperate with the detent recesses 50 of
the cam ring 34 to provide a ratcheting action. As
the connector member 14 is drawn axially into the
coupling ring 20 as described above, and the
connector member abuts against the cam ring 34
to move the cam ring axially inwardly, the detent
protrusions 56 of the spring wave washer 52
enter the detent recesses 50 of the cam ring to
provide said ratcheting action and an audible
indication of the mating of the connector
members. The cam ring 34 has a plurality of
radially inwardly protruding keying tabs 58 which
protrude into slots 60 on the outside of the
connector member 12 to rotationally fix the cam
ring relative thereto but permit the aforesaid axial
movement relative thereto.

In addition, as the spring wave washer 52 is



5. The connector assembly as claimed in Claim
4, wherein said band-like member comprises a
split ring member which is self-biased inwardly
toward a retracted position.
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compressed by the abutment of the matingendof 65 6. The connector assembly as claimed in Claim
the connector member 14 with the cam ring 34, 5 including spring means between said cam
the increased forces created thereby in member and said one connector member.
combination with the seating of the detent 7. The connector assembly as claimed in Claim

5 protrusions 56 of the spring wave washer within 3 including detent means between said cam

the detent recesses 50 of the cam ring 34, effects 70 member and said one connector member
a self-locking condition for the connector * providing an audible indication of the mating
assembly to prevent unintentional uncoupling of relation of said connector members.
the connector members, such as under extreme 8. The connector assembly as claimed in Claim

10 vibration conditions. } 7, wherein said detent means includes a plurality

It will be understood that the invention may be 75 of detent recesses disposed in a radially extending,

embodied in other specific forms without inwardly facing surface of said cam member, and
departing from the spirit or central characteristics spring means on said one connector member
thereof. The present examples and embodiments, having at least one detent protrusion providing a

15 therefore, are to be considered in all respects as ratcheting self-locking action with said detent
illustrative and not restrictive, and the inventionis 80 recesses.
not to be limited to the details given herein but 9. The connector assembly as ciaimed in Claim
may be modified within the scope of the appended 1, wherein said indicating means when in the
claims. other of said positions is disposed at least within

. the peripheral bounds of the connector assembly.

20 CLAIMS 85 10. The connector assembly as claimed in

1. A connector assembly which includes first Claim 1, wherein each connector member
and second connector members adapted for includes mating means adapted for axial
mating engagement, comprising: a coupling connection in engagement with the mating means
member for drawing said connector members into of the other connector member and wherein said

25 mating engagement; and indicating means 90 coupling means comprises: a coupling ring carried
associated with said coupling member and at least by one of said connector members; the other said
one of said connector members for movement connector member and said coupling ring having
between a first non-indicating position and a complementarily engageabie releasable
second indicating position in response to a connecting means for moving the connector

30 predetermined positional relationship of said 95 members axially into mating relation with each
connector members, said indicating means when other and wherein said indicating means is
in one of said positions being disposed outside of associated with said coupling ring and movable
and substantially entirely about the peripheral radially relative thereto between said first non-
bounds of the connector assembly. indicating position and said second indicating

35  2.The connector assembly as claimed in Claim 100 position in response to a predetermined positional
1 wherein said indicating means includes an outer relationship of said connector members, said
band-like member extending circumferentially indicating means when in one of said positions
about said at least one member and movabie being disposed outside of and substantially
between said positions so as to provide an omni- entirely about said coupling ring.

40 directional indication of the relative positioningof 105 11. The connector assembly as claimed in
said mating connector members. Claim 10, wherein said indicating means when in

3. The connector assembly as claimed in Claim the other of said positions is disposed at least
2 including an inner cam member carried by one within the adjacent peripheral bounds of said
of said connector members and engageable by the coupling ring. i

45 other connector member for biasing said band-like 110 12, The connector assembly as claimed in
member from said non-indicating position to said Claim 10 wherein said indicating means includes
indicating position in response to said . an outer band-like member extending
predetermined positioning of said connector circumferentially about said coupling member and
members. movable between said positions so as to provide

50 4. The connector assembly as claimed in Claim 115 an omni-directional visual indication of the relative
3, wherein said band-like member extends positioning of said mating connector members.
substantially entirely about said at least one 13. The connector assembly as claimed in
member and including a plurality of ball bearings Claim 12 including means operatively associated
disposed in radially open-ended bores in said between said band-like member and said other

55 member between said inner cam member and said 120 connector member for biasing said band-like
outer band-like member and engageable member to said projecting indicating position in
therewith for transmitting movement of said inner response to said predetermined positioning of said
cam member in a mating direction to transverse other connector member.
movement of said band-like member toward said 14. The connector assembly as claimed in

60 indication position. 125 Claim 13, wherein said biasing means includes

cam means for biasing said band-like memberin a
radial direction in response to axial mating
movement of said other connector member.

15. The connector assembly as claimed in

~
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Ciaim 14, wherein said biasing means comprises
an inner cam ring disposed on said one connector
member with said cam means disposed thereon,
the cam ring having limited axial movement
relative to said one connector member.

16. The connector assembly as claimed in
Claim 15, wherein said band-like member
comprises a split ring member extending
substantially entirely about said coupling ring, the
split ring member being self-biased radially
inwardly toward said retracted position.

17. The connector assembly as claimed in
Claim 15 including at least one ball bearing
disposed in a radially open-ended bore in said
coupling member said inner cam ring and said
outer band-like member and engageable therewith
for transmitting axial movement of said inner cam
ring to radial outward movement of said band-like
member toward said indicating position.

18. The connector assembly as claimed in
Claim 8, wherein said band-like member extends
substantially entirely about said coupling member,
and including a plurality of ball bearings
circumferentially spaced about said coupling
member for engaging said band-like member.

19. The connector assembly as claimed in
Claim 18, wherein said band-like member
comprises a split ring member which is self-biased
radially inwardly toward said the other of said
positions.

20. The connector assembly as claimed in
Claim 15 including spring means between said
cam ring and said one connector member to urge
the cam ring axially outwardly relative to the one
connector member.

21. The connector assembly as claimed in
Claim 15, wherein said cam means on said cam
ring comprises a cam ramp extending at an angle
to the axis of said connector.

22. The connector assembly as claimed in
Claim 15, including detent means between said
cam ring and said one connector member
providing an audible indication of the mating
relation of said connector members.

23. The connector assembly as claimed in
Claim 22, wherein said detent means includes a
plurality of detent recesses disposed in a radially
extending, inwardly facing surface of said cam
ring, and spring means on said one connector
member having at least one detent protrusion
providing a ratcheting action with said detent
recesses.

24. The connecior assembly as claimed in
Claim 1, wherein each connector member
includes engageable contact means, fibers, or the
like, adapted for axial connection in engagement
with the contact means, fibers, or the like, of the
other connector member, and wherein said
coupling means comprises: a coupling ring carried
by one of said connector members; said other
connector member and said coupling ring having
complementarily engageable releasable
connecting means for moving the connector
members axially into mating relation with each
other: and wherein said indicating means is a
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visual indicating means associated with said
coupling ring and movable radially relative thereto
from a retracted position to an indicating position
projecting outwardly of the coupling ring in
response to a predetermined positioning of said

. other connector member in relation to the

coupling ring, said visual indicating means
including: an outer band-like member extending
substantially entirely about said coupling ring so
as to provide an omni-directional visual indication
of the relative positioning of said mating
connector member, an inner cam ring carried by
and having limited axial movement relative to said
one connector member and engageable by said
other member to effect said axial movement
thereof, and a plurality of ball bearings disposed in
radially open-ended bores in said coupling ring
between said inner cam ring and said outer band-
like member and engageable therewith for
transmitting movement of said inner cam ring to
radial outward movement of said band-like
member toward said indicating position.

25. The connector assembly as claimed in
Claim 24 wherein said band-like indicating
member when in said retracted position is radially
disposed at least within the adjacent peripheral
bounds of said coupling ring.

26. The connector assembly as claimed in
Claim 24, wherein said band-like indicating
member comprises a split ring member which is
self-biased radially inwardly toward said retracted
position.

27. The connector assembly as claimed in
Claim 26 including spring means between said
cam ring and said one connector member to urge
the cam ring axially outwardly relative to the one
connector member toward the other connector
member.

28. The connector assembly as claimed in
Claim 24 including detent means between said
cam ring and said one connector member
providing an audible indication of the mating
relation of said connector members.

29. The connector assembly as claimed in
Claim 28, wherein said detent means includes a
plurality of detent recesses disposed in a radially
extending, inwardly facing surface of said cam
ring, and spring means on said one connector
member having at least one detent protrusion
providing ratcheting action with said detent
recesses.

30. The connector assembly as claimed in
Claim 24, wherein said coupling ring is carried by
said one connector member for rotation relative
thereto, and said engageable releasable
connecting means between said coupling ring and
said other connector member is effective for
moving the other connector member axially into
mating relation to said one connector member in
response to said relative rotation of said coupling
ring.

31. The connector assembly as claimed in
Claim 24, wherein said band-like indicating
member comprises an expandable split ring
member which is seif-biased radially inwardly
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toward said retracted position, the free ends of
said expandabile split ring being sufficiently

overlapped so as to provide a full 360° peripheral

indicating surface for the split ring when in its
expanded indicating condition.

32. A connector assembly, including an
expandable indicating band-like member

comprising a split ring which is self-biased radially

inwardly, and the free ends of said expandable
split ring being sufficiently overlapped so as to
provide a full 360° periphery for the split ring in
either a relaxed or an expanded condition.

33. The connector assembly as claimed in
Claim 32, including a coupling member, and

15 wherein said expandable split ring is disposed

within a circumferential peripheral groove of the
coupling member and movable radially therein.

34. The connector assembly as claimed in
Claim 33, wherein said split ring when in said
relaxed condition is disposed at least within the
adjacent peripheral bounds of said coupling ring
member.

35. The connector assembly as claimed in
Claim 34, wherein said split ring when in said
expanded condition is disposed outside the
adjacent peripheral bounds of the coupling
member.
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