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' NNECTOR LATCHES
5 Background of the Invention -
1.  Field of the Invention: This invention relates to electrical

connectors. It has specific applicability to latching systems for securing

intermating connectors together.

10
2.

Brief Description of Prior Developments:

A latching mechanism for cable connectors for mobile telephones

having latches disposed in forwardly extending locating posts has been

proposed. In this connector, the latches are operated by pressing on a

15

hinged actuator part formed from a portion of one of the covers.

In that design, the latches are unconnected individual pieces.

When pressing on the hinged actuator portion of the plastic cover,

because of the flexibility of the plastic hinge, the user must press almost

exactly in the middle of the actuator to release both latches

20

simultaneously to unlatch the connector. Pressing at a point spaced from

the middle causes one latch to disengage, while the other latch stays

locked.

25

Summary of the Invention

" Connectors according to the invention employ relatively long latch

arms that extend from a distal portion near the mating face of the

connector, rearwardly along or through the insulative terminal housing to

a rearwardly disposed fulcrum point. The fulcrum point may be located -

adjacent or associated with a cover that overlies the terminal housing. |

The latch arms may be formed of separate metallic members or may be

—————
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integrally molded with the cover. If plural, laterally spaced latching arms
are used, they are joined by a cross member to insure common actuation.

" Brief Description of the Drawings

Fig. 1 is an isometric view of a first embodiment of the invention;

Fig. 2 is a side, partially sectional view of a second embodiment of a
cable connector similar to that shown'in Fig. 1;

Fig. 3isa third embodiment of a cable connector similar to that
shown in Fig. 1;

Fig. 4 is an isometric view of a fourth embodiment of cable
connector; |

Fig. 5 is an isometric view of the cover and latch arm structure of
the connector shown in Fig. 4; |

Fig. 6 is a top view of the cdnnector shown in Fig. 4,

Fig. 7 is a side cross-sectional view of the connector shown in Fig. 4
taken along line BB of Fig. 6; | |

- Fig. 8 is a top view of another embodirﬁent of cable connector;

Fig. 9 is a side cross-sectional view of the connector of Fig. 8 taken

" along line CC of Fig. 8;

20

25

.Fig. 10 is an isometric view of a printed circuit board connector
employing the invention;

Fig. 11 is a top view of the connector shown in Fig. 10;

Fig. 12isa cross-sectionai view taken along line DD of Fig. 11;

Fig. 13 is an isometric view of a mceptécle connector to which

previously illustrated embodiments of plug connectors are mateable.

Detailed Description of the Preferred Embodiments
' The connector system described herein was developed primarily for

mobile wireless telephones and will be described in that context.
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However, the invention is believed to have utility for many other typeé of
interconnections wherein connectors must be latched together.

A cable connector employing the invention is illustrated as a first
embodiment in Fig. 1. In this and subsequent embodiments, similar
elements will be given the same reference numerals. Cable connector 20
includes a terminal block or housing 22 formed of a molded insulative
material. The housing includes a front face along which an array of a
plurality of contact terminals 24 are disposed. In Fig. 1, only the end
most terminals 24 are illustrated for drawing simplicity. In this and the
other illustrated embodiments, the contacts 24 are essentially
compression contacts that are slideable axially within slots in the
terminal block. The contacts .24 are spring biased to a forward position
extending beyond the front face of the terminal block. Such contacts are
illustrated in published European Patent Specification Nb. EP 0 718 918,
the disclosure which incorporated herein by reference, and no further
explanation thereof is deemed necessary. The insulative housing 22 also
includes a pair of laterally spaced guidance/locating posts that can
include polarizing features for insuring correct mating orientation when
mating with a receptacle connector. The front términal—carrying face of
the housing 22 may extend laterally outwardly beyond the pegs 26 to
carry associated additional contact terminals 24, as shown in Fig. 4. An
outer body or cover 28, preferably of a molded material such as a -
thermoplastic polymer, overlies the housing 22.

The plug connector 20 is intended to mate with a receptacle
connector of the type generaily illustrated in Fig. 13. Because the

terminals 24 are spring biased in order to develop sufficient axial contact

normal forces by compression against stationary contacts 84 of the
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receptacle connector, there is mherently in this system a force that tends
to separate the two connectors. To counteract this force, it is necessary to
latch the plug and receptacle connectors together during use. To this
end, latch arms 30 are utilized. In the embodiment of Fig. 1, a pair of

5 spring biased latch arms 30, comprising substantial mirror images of
each other, are mtegrally Jomed together by a cross member 42. The
assembly comprising arms 30 and the cross member 42 is ideally
stamped in a single piece from a suitable metallic flat stock. Each latch
arm 30 includes a distal 150rtion carrying a latch pawl 32 disposed in one

10 of the guide/locating post 26, an intermediate portion extending along or
through the housing 22 to a rearwardly disposed fulcrum point 35. In the
embodiment illustrated in Fig. 1, each latch arm also includes a base 34
from which the latch arm extends. The base 34 includes a mounting
element, such as the barbed stake 36, that is received in a slot in the

16 . housihg 22 for securing the latcirles onto the housing 22. The base 34
also includes a means for securing the latches onto cover 28. As shown,
the securing structure includes an opening 38 in base 34 that receives a
mounting lug 40 integrally molded with the cover 28. The securing
means also functions as a means for retaining the terminal housing 22

20 within the cover. The cover 22 also includes an integrally formed push
button 44 that is positioned to be pressed against the crossbar 42. The
assembly comprisihg the latches 30 and crossbar 42 is formed of a
resilient material so that each latch arm 30 can be deflected about
fulcrum 35 over mahy cycles. |

25 The functioning of the latch structure of 20 is evident from Fig. 1.

Assuming that the connector is in a latched state connected with its

mating receptacle' connector, in order to separate the connectors, the user
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presses downwardly on push button 44. Domward movement of the
push button causes downward movement of cross member 42, which in
turn imparts movement equally to both latch arms 30. Each latch arm 30
resiles about its fulcrum 35 downwardly, thereby withdrawing the latch
pawls 32 beneath the surfaces of posts 36. This description suffices to
outline the means utilized for unlatqhing the connéctor 20 to permit its
withdrawal from the mating receptacle connector. When finger pressure
is removed from push button 44, the latch arms 30 return to their
original position, w1th the latch pawls 32 extending outwardly frqm the
posts 26.

Fig. 2 illustrates an alternative embodiment in which the push
button 44A i_s a separate element that is secured onto the crossbar 42 and
extends beyond a surface’of the cover 28 to be engaged by the finger of
tﬁe use.r..

' Fig. 3 illustrates another embodiment of the plug connector shown
in Fig. 1, in which the latch actuating member 44B is formed as an
integral part of the terminal housing 22. 'In this embodiment, the latch
actuating member is connectéd by a f;)rwardly located hinged portion 44C
to the housing 22. Pressing downwardly on the free end of the member
44B causes it to rotate about the hinged section 44C, thereby depressing
crossbar 42 and ultimately latch arms 30.

Fig. 4 illustrates an embodiment of a plug type cable connector
having a terminal housing 22 with a front mating face carrying terminals
24. The mating face includes a pair of locating/guidance posts 26.
Within each of the posts 26 is a latch pawl 46. The latches are actuated

by an actuation means comprising a push button 48. The rear portion of
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the terminal housing 22 and the cable connections are housed._within a
cover comprising a lower cover section 50 and an upper cover section 52.
' Fig. 5 illustrates a complete lower cover assembly 50 that is used in
the connector 45 of Fig. 4. The cover 50 is formed of a moldable material,
preferably an insulative thermoplastic material. A pair of latch arms 54,
each with a latch pawl 46 and the push button 48 are integrally molded
with the lower cover S0. The distal portions of the latch arms 54 carry
latch pawls 46. The proximal portions 55 of the latch arms 54 form
fulcrums near their junctions with the cover 50. In this embodiment,
push button 48 also provides the linking function of cross member 42 of
Fig. 1.
Fig. 6 is a top view of the plug shown in Fig. 4, with the push
button 48 extending through an opening in the top cover 52. The latch
pawls 46 are shown positioned in the locating/guidance posts 26. As |

shown in the cross-sectional view of Fig. 7, the terminal housing 22 is

- recéived in the lower cover 50 With the latch arm 54 extending from the

rear of the bottom cover 50 at it proximal fulcrum 55 to é. forwardly -
extending location, with the distally located latch pawl 46 positioned in
posts 26. The top cover 52 mates with the bottom cbver 50 to form an
complete enclosure, with the push button 48 extending through an
opening in the top cover 52. The covers 50 and 52 may be secured
together by suité.ble techniques such as adhesives, solvent or heat
welding or the like. The retention pegs 56 formed on the terminal housing
22 are received in openings in the covers 50 and 52, so that the covers
securely hold the housing 22. This embodiment operates substantially in
the same way as the Fig.. 1 embodiment. Construction of the latch arms

and cover in this fashion allows relatively long latch arms to be formed,

—
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with an improved ability to withstand repeated flexure. The arrangement
of integrally' molded covers and latch parts also reduces manufacturing
costs.

Figs. 8 and 9 show another embodlment of cable plug connector 57
that is narrower than those previous descnbed The connector 57
preferably includes a one-piece molded cover 59. The cover 59 includes
an integrally formed latch arm 58. The latch arm 58 includes an
actuation enlargement 60 extending above the surface of the cover 59. As
with ﬁr_evious embodimenfs, the latch arm 58 includes a latch pawl 56
disposed at a distal end and positioned within a locating post 26 of the
terminal houéing 22. The intermediate portion of the latch arm 58
extends through a slot 63 in the terminal housing 22. The latch arm 58
is connected at a fulcrum junction point.61 with the cover 59. The
terminal housing 22 is secured within the cover 59 by one or more
retention lugs 62, that engage suitable locating openings in the cover 59.

Fig. 10 illustrates a plug connector that is intended to be mounted
on a printed circuit board P, rather than being attached to a cable. Such
a connector would be utilized in a cradle or holder for the wireless
telephone. Connector 64 includes an insulative terminal housing 65
having printed circuit board mounting surface 66 opposite its front face.
Terminal tails 68 extend beyond surface 66 and rﬁay comprise through-
hole or surface mount connections to the printed circuit board P. The
front face includes an array of terminals 24 and a pair of
location /guidance posts 26. As in previous embodiments, latch pawls 77
are received in the posts 26. Fig. 11 is a top view of the connector shown
in Fig. 10. Fig. 12 is a cross sectional view taken along line DD of Fig. 11

and shows the internal construction of connector 64. In this
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embodiment, a latch base 70 is received within a rear portion of the
terminal body 65. The latch base 70 is held in the housing 65 by
securing arms 72 carrying engagement lobes 74, that engage openings in
the housing 65. A latch arm 76 extends from its fulcrum point at base 70
forwardly through the housihg 65 to a distal portion carrying the latching
pawl 77 disposed in the location/guidance post 26. The latch arm 76
includes an enlargement 78 for engaging an interior surface 79 of the
housing to prevent overstressing of the latch arm 76. Preferably, the
assembly comprising the latch base 70, securing arms 72 and latch arm
76 is formed as a one piece integrally molded part that is inserted from
the rear into the terminal housing 65.

The connector 64 is generally used in situations where it is
generally vertically dispésed. In such situations, the weight of the
wireless telephone resting against the connector 64 acts to compress the
terminals 24. In this situation, the latch arms 76 onfy needs to provide
enough latching force to prevent accidental dislodgment of the telephone
from the holder. To disengage the telephone, thé user grasps the
telephone and pulls it generally axially from the holder. Asa
conseqluence,. the latching surfaces of the receptacle connector in the
telephone bear against pawl surface 77 a'and move the latch arm to the
dotted line position shown in Fig. 11. The latch surface 77a preferably is
canted somewhat more than previous embodiments and/or the spring
rate of latch arm 76 is reduced to effect this release action. Thus this

type of latch can be characterized as a “passive” latch as opposed to

- “active” latch requiring a separate release function, as in the Figs. 1-9

embodiments.

— e
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Fig. 13 is an isometric view of a receptacle connector to which the
previously illustratéd embodiments of plug connectors are mateable.
Receptacle connector 80 comprises a housing 82 formed of an insulative

material. An array of receptacle terminals 84 having flat plug terminal

- receiving sections are secured in the housing, with terminal tails 84

adapted to be soldered or otherwise secured onto a printed circuit board
on which the connector 80 is mounted. The housing 82 includes a pair of
laterally spaced guidance openings 86 adapted to receive the
location/guidance posts 26 of the mating plug coﬁnector. Each of the
guidance openings 86 includes a latcﬁ surface for engagement by the
latch pawls 32, 46 or 77 of the mating connector. In the embodiment
shown in Fig. 13, the latching surfaces are formed by transverse openings
88, the front edges 89 of which are engaged by the latch pawl. Preferably,
the housing 82 also includes metal hold down plates 90 that are adapted
to be soldered onto the printed circuit board that receives the connector
80. |

In use, one large plug connector such as that illustrated in Fig. 4
can be intermated with connector 80 or two smaller connectors, such as
generally shown in Fig. 8, can be associated with one receptacle connector
80.
| The invention provides several advantages. Because the two latches
in the Fig. 1 and Fig. 4 embodiments are interconnected, release of both
latches simultaneously is more assured. By the use of a longer latch arm
structure, the stresses resulting from cycling of the latches are distributed
over a longer arm, thereby contributing to long latch life, particularly in

the embodiments using molded plastic latch arms. Further, in the later

T
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embodiments using integral i:)lastic latches, the cost of the connectors is
reduced by avoiding the need for the assembly of mﬁltiplé parts.

While the present invention has been described in connection with
the preferred embodiments of the various figures, it is to be understood
5 that other similar embodiments may be used or modifications and.
additions may be made to the described embodiment for performing the
same funcﬁon of the present invention without deviating therefrom.
Hence, the present invention should not be limited to any single
embodiment, but rather construed in bread_th and scope in accordance

10  with the recitation of the appended claims.
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Claims TS SHEET HAS BEEN |
WHAT IS CLAIMED IS: REPLACED
1. A connector for establishing an electrical connection with a mating

connector comprising:

a terminal housing having a forwardly disposed face for mating with

the mating connector and a rear portion in opposed relation to the front

face;

a plurality of contact terminals disposed along said front face;

a projection extending forwardly from said front face for engaging

guidance structure in the mating connector;

a biased latch arm having a distal portion with a latch pawl

disposed in said projection, an intermediate portion extending along said

housing and a proximal portion forming a fulcrum for the latch arm

disposed at said rear portion;

a cover overlying said housing and an actuator means associated

with the latch arm for moving the latch pawl to a disengaging position and

wherein the fulcrum of the latch arm is secured on the cover.

2. A connector as in claim 1, wherein the latch arm is integral with the

- Cover.

25

\\l\\l\\ i

3. A connector as in claim 2, wherein the cover and the latch arm

integrally molded.

4, A connector as in claim 1, wherein said projection comprises a first

prbjection and said front face includes a second forwardly extending
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projection laterally spaced from the first projéction and a second latch
arm having a distal portion with a latch pawl disposed in the second
projection, an intermediate portion extending along the housing and a
proximal portion forming fulcrum for the second latch arm secured on the

5 cover; and
an actuating means secured to the first and second latch arms for

movmg the latch pawls to a disengaging position.

5. A connector as in claim 7, wherein the cover is formed of a moldable
10 material and the first and second latch arms are integrally molded with

the cover.

6. A connector as in claim 8, wherein the actuating means is integrally
molded with the first and second latch arms and the cover.
15
' 7. A connector for establishing an electrical connection with a mating
connector comprising:
a terminal houSing having a forwardly disposed face for mating with
th¢ mating connector and a rear pdrtion in opposed relation to the front
20 face;
a plurality of contact terminals disposed along said front face;
a biased lé.tch arm having a distal portion with a latch pawl
positiéned to engage the mating connector and a proximal portion forming
a fulcrum for the latch arm; and
25 a cover overlying said housing, wherein the fulcrum of the latch

arm is secured on the cover.
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8. A connector as in claim 7, wherein the latch arm is integral with the
COVET.
9. A connector as in claim 8, wherein the cover and the latch arm are

5 integrally molded.

10. A cpnnector as in claim 7 and further comprising a second latch '
arm having a distal portion with a latch pawl positioned to engage the
mating connector along a proximal portion forming fulcrum for the second
10 lat_ch arm secured.on the cover; and
an actuating means secured to the first and second latch arms for

moving the latch pawls to a disengaging position.

11. A connector as in claim 10, wherein the cover is formed of a
15 moldable material and the first and second latch arms are integrally |

molded with the cover.

12. A connector as in claim 11, wherein the actuating means is
integrélly molded with the first and second latch arms and the cover.
20
13. A connector for establishing an electrical connection with a mating
connector comprising;:
a terminal housmg having a forwardly dlsposed face for mating with
the mating connector and a rear portion in opposed relation to the front
25 face; |

a plurality of contact terminals disposed along said front face;

This Sheet Has Been Reﬁlaced

AR




: : o SHEET HAS BEEN
RN A O T8 S eACED

14 EL-6166
first and second mutually spaced latch having arms each having a
| distal portion with a latch pawl positioned to engage the mating
connector; and _
a cross member joined to each latch arni, ﬂfo’r siinultaneously

5 actuating both latch arms.

14. A connector as in claim 13, wherein the latch arms and cross

member are formed as a unitary piece.

10 15. A connector as in claim 14, wherein said unitary piece is a metal

stamping.
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