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' NNECTOR LATCHES
5 : Background of the Invention -

1.  Field of the Invention: This invention relates to electrical
connéctors_. It has specific applicability to latching systems for securing
intermating connectors together. |

10 |
2. Brief Description of Prior Developments:

A latching mechanism for cablé 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 thé hinged actuator portion of the plastic cover,
because of the ﬂexibility of the plastic hinge, the user inust press almost
exactly in the middle of the actuatof 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.

Summary of the Invention
" Connectors according to the invention employ relatively long latch

25 arms that extend from a distal portion near the mating face of the
connector, rearwardly along or throtigh the insulative terminal housing to
a rearwardly disposed fulcrum point. The fulcrum point may be located -
adjacent or associatéd 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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5 _ Background of the Invention 1. Field of
L\_.he | nvention: This invention relates to electrical connectors. It

has specific applicability to |l atching systens for securing
i ntermati ng connectors together. 10

2 EL-6166
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;
5 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
‘10  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
15 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;
.Fig. 10 is an isometric view of a printed circuit board connector
20 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.

25 _ 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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2. Bri ef Description of Prior Devel oprments: A |l atching

echani sm for cable connectors for nobile telephones havi ng | at ches
“di sposed in forwardly extending |ocating posts has been proposed. In
this connector, the latches are operated by pressing on a 15 hinged
actuator part forrred froma portion of e of the covers. EL-6166 'N

that design, the latches are unconnected individual pieces.
However, the invention is believed to have utility for many other types 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
5 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
10 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,
15 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
20 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
25 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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When pressing on the hinged actuator portion of the plastic cover,

because of the flexibility of the plastic hinge, the user nust press al nost
‘exactly in the nmddle of the actuator to release both latches 20

si mul taneously to unlatch the connector. Pressing at a point spaced from

the m ddl e causes one latch to.di sengage, while the other | at S
| ocked. 4 Eﬂ-ﬂ@é’

receptacle connector, there is inherently in this system a force that tends
to separate the two connectors. To counteract this forcé, it is necessary to
latch the plug and receptacle connectors together during use. To this
end, latch arms 30 are utilizéd. In the embodiment of Fig. 1, a pair of
5 spring biased latch arms 30, comprising substantial mirror images of

each other, are integrally 5oined together by a cross me@ber 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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Summary of the Invention Connectors according to the invention
employ relatively long latch 25 arnms that extend froma distal portion

near the mating face of the connector, rearwardly-along or through
the insulative termnal housing to a rearwardly di sposed ful crum

poi nt. The ful crum point may be | ocated 5 adj acent or aSSCEia ;lgg with a
cover that overlies the term nal housi ng: The latch arns '§ f or med

of separate_net al Icll
presses

?ﬁ}? OIerp B Hftton 44. Downward 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

5 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

10 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..

15 " 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

20 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.

25 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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6 EL-6166
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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integrally nolded with the cover. If plural, laterally spaced |atching arns
are used, they arejoined by a cross nenber to insure comon actuation.

Brief Description of the Draw ngs Fig. 1 is an isonetric view of
a first. enbodi mrent of the invention; 5 Fig. 2 is a side, partially
sectional view of a second enbodi nent ofga cabl e connectgl.§igg!ar to
that shown in Fig. 1; Fig. 3 1s a third enbodi nent of a cable

connect . oYL syt i SpMtgh pelieg fecure et
Fig. 5 is &fihteyRlly moldétVcalels'@ndQeth pafts alsblrediidesihufifacning
| costs.
Figs. 8 and 9 show another embodiment of cable plug connector 57
5 that is narrower than those previous described. 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
10 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
15 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
20 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
25 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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t he connector shown in Fig. 4;
-connector shown in Fig. 4

Fig. 6 is atop viewof the
Fig. 7 is a side cross-sectional

6f the connector shown in Fig. 4 15 taken along line BB of Fig. 6;

Fig. 8 is a top view of another enbodi nent of cable connector;

Fig. 9 is a side cross-sectional view ofgthe connector of Figg &iggen
along line CC of Fig. 8; Fig. 10 is an isonetric view of a

printed cir %6dﬁﬁ§ﬁ? £ MYRBChR%e 78 i ﬁrpeb%a%thﬁl a2 p&tion of the

11 is atop view o

10

15

. 20

25

f’he connector shown In Fig 0;
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. 12 is a cross-sectional view taken along line DD of Fig. 11,
Fig. 13 is an isonetric view of a receptacle connector to which

previously illustrated enbodi nents of plug connectors are nateable. 25

Det ai | ' ed Description of the Preferred Enbodi nents The connect or
system descri bed herein was devel oped prg narily for nobg) H18e €l ess

t el ephones and will be described in that context.

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

5 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

10 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

15 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

20 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
25 overa longer arm, thereby contributing to long latch life, particularly in

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

i
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3 However, the invention is believed to have utility for many ot her
types of |nterconnect|ons wher ei n connectors nust be | atched together.
‘A cabl e connector enploying the invention is illustrated as a first
enbodinment in Fig. 1. In this and subsequent enbodi nments, simlar 5
el ements will-be given the sane refereqﬁe nuneral s. Cabl e CRNBG68" 20

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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[ ncI udes—a termmal—btock or housing 22 formed of a nolded insulative
rial iﬂ housi i I ncl udes a front face along which an array of a

gl urallﬂl!l "EH!II«ﬂlI fmm nals 24 are disposed. In Fig. 1, only the end
nost te ustrated for drawing sinplicity. In this and the

10 other il Iustrat ed embodi nments, the gpntacts 24 are essengy; %5
conpression contacts that are sli deabl e axially V\Athl n slots | n the
term nal block. The contacts 24 are spri ggdafthhgsed to a f
extendi ng beyond the front face of the term nal bl ock.

I 1l ustrat eWWHATPES ICEAEMED ISpean Patent Specification . ER
t he di scl osure which incorporated herein by reference, amd no further

expl anation thereof is deemed necessary. The insulative housing 22 also

1. A connector for establishing an electrical connection with a mating
5 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;

10 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 portié_n extending along said
housing and a proximal portion forming a fulcrum for the latch arm

15 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.

20 2. A connector as in claim 1, wherein the latch arm is integral with ihe
cover. |
3. A connector as in claim 2, wherein the cover and the latch arm
integrally molded.

25
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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I ncTudes a pair of Tateral | y spaced gui dance/l ocating pos v
t

can
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incl A atures for insuring correct mating
.'natiﬁ rﬂ“ﬂhﬂgﬁ cle connector. The front termnal-cgrryi n@QePpagepef 20
the h - tend laterally outward]y beyond the gs—26~t0o—

carry associ ated additional contact teﬁghgals 24, as shown i
outer body or cover 28, preferably of a | ded material suc

connoct o D&t Wierafl Bpacks i {1 Bileffcation snd g seedk

-?1&6 4. An
oi%lt&éﬁ t he

type genergl %&Jihggfe {ii’g[tgfiabpu&l gmtﬂ% 16EH 3 ax(}lfaé"?)osed intHs Iy 24 are

spring biased 1no evelop suffrcre cont act

nor nal

forces by GRpedtiss] A iAtYMEdiaté PorfBA kAR hforiif 1t hotRing 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

nioving the latch pawls to a disengaging position.

arms for

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

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

20 face;

a plurality of contact terminals disposed along said front face;

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

positioned 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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receptacle connector, there is inherently in thi
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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

integrally molded with the first and second latch arms and the cover.

20
13. A connector for establishing an electrical connection with a mating
connector compﬁsing: | |
a. terminal housing having a forwardly disposed 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;
is Sheet Has Been Replaced
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'to separate the two connectors. To counteract this force, it is necessary

t acl -t t th
this ﬂ}mmﬂm ﬂmséeifﬁ i i zed In the enbodi medi Ty ﬁ'@oéﬁﬁ”

pair of Sprl rtg atch arms 30, conprising substantji al

|mages of each ot her, ‘are integralqlgy joined together byag

nmenber 42. The assenbly conprising arns 30 and the cross ne er 42 is
i deal |y StpEpehd Secortd E‘ﬂﬁﬂ;ﬂl}%ﬁaéé& E&t%hsﬂa%%@ &rii8ledichl Bati

stock. Each latch arm 30 includes a distal portion carrying a atch
paw 32 di disafthdriticwithl 8 latch pawl pokitibAed tto tthga@e! thébmating Nt er medi at e
portion extendi ng al ong or through the housing 22 to a rearwardly

di sposed f Wotmevtpniad35. In the enbodi ment illustrated.in Fig. 1,

each latch armal so includes a base 34"
a cross member joined to each latch arm, for s1mu1taneously

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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fromwhich the |atch arm extends. The base 34 includes a nounting

el ement, such as the barbed stake 36, that is received in a slot in the 15
housing 22 for securing the latches onto the housing 22. The base 34

al so includes a neans for securing the |atches onto cover 28. As shown, -
the securing structure includes an openygg 38 in base 34 thaglLgfgs Vves a
mounting lug 40 integrally nolded with the cover 28. The securing

means al so functions as a nmeans for rghgtslidtd the term nal housing 22 20
within the cover. The cover 22 also inclTudes an integrally forned push
button 44 that is positioned to be pressed agai nst the crossbar 42. The
assenbly conprising the latches 30 and crossbar 42 is fornmed of a

resilient mater Edctical kohneeatdrs havihgdatelés fmrholkding fthe doerhethtors in
mated condition employ relatively long latch arms with a point of flexure
5 near a rear end of the connector. The latches extend into locating posts

positioned forwardly of the maﬁng fa‘ce of the connector. If multiple latch
arms are.used, they are interconnected by a commonly actuated cross
bar. Latch arms inay be formed by integrally molding the arms with
covers of the connectors. Effective latching properties and a long life are

10 . achieved with such latch structures. Manufacturing costs may be |

reduced by integrally molding latches with covers of the connector.
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ful crum 35 over many cycles. 25 The functioning of the latch
structure 8136 is evident fromFig. 1.

i's in a latched state connected with its

in order to separate the connectors, the user

1/8

Assum ng that the connector
mat i ng receptacl e connect or,

_j THIS SHEET HAS BEEK
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presses downwardl'y on push button 44. Downward novenent of the
push but t oD tBG es downward novenent . of cross nenber 42, which in turn
i'mparts nmovenent equally to both latch arms 30. Each latch arm 30
resiles about its fulcrum 35 dowwardly, thereby withdrawing the latch 5
paw s 32 beneath the surfaces of postazg3 This description suffices to
outline the neans utilized for unlatch the connector 20 to permt its

T
/

/

|
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w t hdrawal fromthe mating receptacle connector. Wen finger pressure
S rennve@;lfﬁ31push button 44, the latch arns 30 return to their
original position, with the latch paw s 32 extending outwardly fromthe 10

posts 26. Fig. 2 illustrates an alternative enbodi nent in which
t he push button 44A is a separag?é§$enent that is secured onto the
crossbar 42 and ext ends beyond. face of the cover 28 to be engaged
by the finger of the user. 15 Fig. 3 illustrates another

enbodi ment of the plug connector shown in Fig. 1, in which the latch

actuating nmenber 44B is forned as an integral part of the termNal
housing 22. In this ean;gi\rrii, the latch ’ _

——

This Sheet Has Been

LT



actuating nenb S connected by a forwardly | ocated hinged portion 44C
to the housfﬁbéﬁi Pressing downwardly on the free end of the nmenber 20
44B causes it to rotate about the hinged section 44C, thereby depressing
crossbar 42 and ultimately |atch arnms 30. Fig. 4 illustrates an
enbodi nrent of a plug type cable connect having a term nal housing 22
with a front mating face carrying term néﬁi 24. The mating face

i ncludes a pair of |ocating/guidance posts 26. 25 Wthin each of the posts
26 is a latch pawl 46. The |atches are actuated by an actuation neans
conprising a push button 48. The rear portion of

48 52 45

\ :
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6 the term nal housing 22 and the cabl e connections are housed w thin

a co%gleggnprising a | ower cover section 50 and an upper cover section
52. Fig. S5illustrates a conplete | ower cover assenbly 50 that
is used in
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the connector 45 of Fig. 4. The cover 50 is fornmed of a nol dable materi al,
S prefer@g@en insulative thermoplastic material. A pair of latch arns
: each with a |atch paw 46 and the push button 48 are integrally

nol ded with the | ower cover 50. The distal portions of the latch arns
54 carry | atch pawl s 46. The proxisgl portions 55 of the |atch arns 54
form ful crunms near ‘their juncti ith the cover 50. In this

enbodi ment, 10 push button 48 al so provides the |inking function of cross
menber 42 of Fig. 1. Fig. 6 is a top view of the plug

shown in Fig. 4, wth the push
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button 48 &fégl ng through an opening in the top cover 52. The latch
pawl s 46 a wn positioned in the | ocating/guidance posts 26. As 15
shown in the cross-sectional view of Fig. 7, the term nal housing 22 is
received in the |ower cover 50 with the latch arm54 extending fromthe
rear of the bottom cover 50 at it proiﬂygg fulcrum55 to a forwardly
extending | ocation, with the distally’l ted latch pawl 46 positioned in
posts 26. The top cover 52 nates with the botton1cover 50 to forman 20
conpl ete enclosure, wth the push but : endi ng through an

opening in the top cover 52. The covef g 52 may be secured

t oget her by suitabl e techni ques such es, solvent or heat
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wel di ng oré%hgﬂéike. The retention pegs 56 formed on the term nal housing -
22 are rec I n openings in the covers 50 and 52, so that the covers 25
securely hold the housing 22. This enbodi nent operates substantially in
the sanme way as the Fig. 1 enbodi nent. Construction of the latch arns

and cover in this fashion all ows rela&qugy |l ong latch arns to be forned,
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7 m_rw?ged ability to withstand repeated flexurEHISTSHEET HAS BEEN
arr angenent . of Tntegrally m)l'de_ad ,covers and latch parjfts al_,mp[mmces

manuf & i : s. Figs. 8 and 9 show angt
of caﬁﬂ"’"‘l’%"’ﬂi’ﬂﬂ@t 57 5 that is narrower than those preuRIoy
-The & r 57
' 11

descri breds GO 291 —6
REPLACEMENT SHEET |
Claims .
WHAT IS CLAIMED IS: [ | 260CT no
1. A connector for establishing an electrical connection with a mating

5 connector comprising:

a terminal housing having a forwardly disposed face for mating with

the mating connector and a rearlportion in opposed relation to the front
- face; .

a plurality of contact terminals disposed along said front face;

10 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 iﬁ said projection, an intermediate portion extending along said
housing and a proximal portion forming a fulcrum for the latch arm

15 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.

20 2. A connector as in claim 1, wherein the latch arm is integral with the
cover.
3. A connector as in claim 2, wherein the cover and the latch arm
integrally molded."

25
4. A connector as in claim 1, wherein said projection comprises a first

projection and said front face includes a second forwardly extending
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pr ef er abl-y iuu udes—a one-pi ece nol ded cover 59. The cover HEH_AGEMBHSSQEET"”

antl nE egra formed Iatﬁ ?r md58. TBe lénﬁﬂié ﬁ{ﬁﬁi’ﬁ@l QFWJ
actuation xt endi ng abovg >
with prev“ the | a?ch ar i 58 i REPLALED a | af "h‘ pé%r 0@3 ?éﬁ

di sposed af a d| stal end and positione tTnin a locatlng 260ft-ha
term nal housing 22. The internedi ate 3rt|on of the | atchjarm 58

Cs Egﬁﬁleét:é%‘f%%hini%%% F b b e kel B SoR Bnd B e BRE TR |
term ind .
reten??on %ﬁ%ﬂﬁéﬁgf&gﬁgége Sul pgb%w?h%%% Sgéfiﬁg'gﬂﬁ] gﬁ%:é\?er 59.

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

moving the latch pa;v;;l_s to a disengaging position.

5. A conne'ctor asin claimi, 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 5, 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 mé.fing
connector comprising: |
a terminal houéing having a forwardly disposed face for mating with
the mating connector and a rea=r portion in opposed relation to the front
20 face; | .
a plurality of contact terminals disposed along said front face;
a biased latch arm having a distal portion with a latch pawl
positioned 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 6f the latch

arm is secured on the cover.
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Fig. 10 i

a print ec1 i jiit rat her than beij hed to_a chbfe-—Sueh
a connect (W,"Hmuc"ﬁgﬂgglllmzed in a cradle 6?1— I SHBEF HRGrBaeNel Ini r el ess

t el ephone.* Connect or [ 0

having printed circuit board nounting

Ter m nal

o ok | 2R RURiSEARIP SRR 7. BB A i e G —
| atch paw s 77 25

u
. . %%V(?rfn 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.

| ocati on/
are recei

11
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20

25

|lustrates a plug connector that is intended to be [TORERIAOEMENT SBRET |
GrMENT S8

+ncl udes an insul ative REMATFR! hou's n

5 56T 1993
tis front face. :

tails 68 extend beyond surfac§166 and may conprise i hrough-

j dance posts 26. As in previous enbodi nents,

O. A connector as in claim 8, wherein the cover and the latch arm are

integrally molded.

10. A connector as in claim 7 and further comprising a second latch
arm having a distal portion with a latch pawl positioned to engage 'the
mating conhector along a proximal portion forming fulcrum for the second
latch 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
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

integrally molded with the first and second latch arms and the cover.

13. 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 términals disposed along said front face;
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and shows the—internalconstruction of connector 64. In thif REP!.ACEM'ENT- SHEET
N - [P [ 0 o0r we
14

first and second thiutually spaced latch havinig &rms each hav'ihg' a
distal portion with a latch pawl positioned to engage the mating
connector; and

a cross membexn'mjoined to each latch arm, for simultaneously

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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enbodi nent, a latch base 70 is received wthin a rear por{T} |t ;
termnal body 65. The latch base 70 hs-hetdrin- theheusin EEP@\;LWET SHEET
,securing arns’ 72 carrying engageﬁéntFlﬁbésmﬁﬁ}*ﬁﬁaﬁﬁéh age

“the housing 65. A latch arm 76 extends fromePta ul crum pgi
forwardly through the housing 65 to a distal portron carryi
“paw 77 disposed in the |ocation/guidance post 26. The |afc

penings in

t 26 0T 19980

g the latchin

i ncl udes an enl argenment 78 for eng?qgng an interior surfag¢e 79 of the
housi ng to prevent overstressing he latch arm 76. Preferably, the
assenbly-conprising the latch base 70, securing arns 72 and latch arm 10
76 is forned as a one piece integrally nolded part that is inserted from
the rear into the term nal housing 65.

—
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JHEE T TVe@sed|in ns where it i,s - general ly

’ S}’ gfwalo é;lu% ht of the W rel ess
g EAJ pRangct 0 conpress the 15

qgte Iatch arms 76 only needs to provide

gﬁ at¢ci dental dislodgnent of the tel ephone

el ephone, the user grasps the

t el ephone and puIIS|t ge alalﬂyfromthe hol der. As a

cons eHUpATR, OFRECHIPT.»

aces of the receptacle connector in the 20

t el ephrerre—bear—aya pa surface 77a and nove the latch armto the
dotted line position shown | N"CCONN OwﬁAl’l% Rgsurface 77a preferably is
canted sonmewhat nore than previous odi nents and/or the spring

5 Background of the Invention

10

15

20

25

1. Field of the Invention: This invention relates to electrical

connectors. It has specific applicability to latching systems for securing

intermating connectors together.

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
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 ﬁust press almost
exactly in the middle of the actuator to release both latches
simultaneously to unlatch the connector. Pressing at a point spaced from
the middle causes one latch to disengage, while the other latch stays
locked. |

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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rate of latch arm76 is reduced to effect this rel ease action. Thus t'hi.s '
type of latch can be characterized as a "passive" |atch as opposed to 25

"active" latch requirirg a separate release function, as in the Figs. 1-9
enbodi nent s.

-

2
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;
5 Fig. 2 is a side, partially sectional view of a second embodiment of a

cable connector similar to that shown in Fig. 1;

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

Fig. 4 isan isometric view of a fourth embodiment of cable

10 connector;.

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

Fig. 6 is a top view of the connector shown in Fig. 4;

Fig: 7 is a side cross-sectional view of the connector shown in Fig. 4

15  taken along line BB of Fig. 6;
. Fig. 8is a"éop view of another embodiment of cable connector;

Fig. 9 is a side cross-sectional view of the connector of Fig. 8 taken
along line CC of Fig. 8;
| Fig. 10 is an isometric view of a printed circuit board connector

20 employing the invention;

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;

Fig. 13 is an isometric view of a receptacle connector to which
previously illustrated embodiments of plug connectors are mateable.

25 _ 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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9 Fig. 13 is an isonmetric view of a receptacle connector to

whi ch the previously illustrated enbodi nents of plug connectors are
mat eabl e. Recept dcl e connector 80 conprises a housing 82 fornmed of an
i nsul ative material. An array of receptacle termnals 84 having fl at

plug termnal 5 receiving sections are secured in the housing, with
termnal tails 84 3
However, the invention is believed to have utility for many other types 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
5 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
10 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 pubiished European Patent Specification No. EP 0 718 918,
15 the disclosure which incorporated herein by reference, and no fﬁrther
explanation theféof is deemed necessary. The insulative housing 22 also
includes a pair of laterally spaced guidancé [locating posts that can
include po_larizing features for insuring correct mating orientation when
mating with a receptacle connector. The front terminal-carrying face of
20 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
25 connector of the type generally 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
Tﬂj}?:-:i?s ﬂ?.ecz repiac ement sheet
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adapted to be soldered or otherw se secured onto a printed circuit board
on which the connector 80 is nounted. The housing 82 includes a pair of

| ateral | y spaced gui dance openi ngs 86 adapted to receive the

| ocati on/ gui dance posts 26 of the mating plug connector. Each of the 10
gui dance openings 86 includes a |atch surface for engagenent by the

| atch pawl s 32, 46 or 77 of the mating connector. In the enbodi nent

shown in Fig. 13, the latching surfaces#are formed by. transverse openi ngs

88, the front edges 89 of whjch are engaged, by, the latch paw . Preferably,
the housi TEC8BtARTe GoPREEtRr dhees 3 IHaFLe o BEStom aHarcathatiandsd 15

to be soldered onto,th rinted . circyjt board that. receives the connector
ci:o separa}:e the %w% connectors. To counteract ghls orce, 1t 1s 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 integrally.joined together by a cross member 42. The
assembly comprising érms 30 and the cross member 42 is ideally
stamped in a single piece from a suitable metallic ﬂgt stock. Each latch
arm 30 includes a distal ﬁortion 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 housing 22 for securing the latciles onto the housing 22. The base 34
also includes a I’ﬁeahs 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 al§6 funcﬁons as a means for retaining the terminal housing 22
20 within the cover. The cover 22 also includes an integrally formed push
buttoﬁ 44 that is positioned to be pressed against the crossbar 42. The
assembly comprising the latches 30 and crossbar 42 is formed of a
resilient maferial so that each latch arm 30 can be deflected about
fulcrum 35 over mény cycles. _
25 The functioning of the latch structure of 20 is evident from Fig. 1.
Assuming that the éonnector is in a latched state connected with its

mating receptacle connector, in order to separate the connectors, the user

This is the replacement shest.
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80. In use, one large plug connector such as that illustrated i'n

Fig. 4 can be intermated with connector 80 or two snaller connectors,
such as generally shown in Fig. 8, can be associated with one
receptacl e connector 20 80. The invention provides several
advant ages. Because the two | atches inthe Fig. 1 and Fig. 4

enbodi nents are interconnected, release of both | at ches si mul t aneously
is nmore assured. By the use of a l|onger 8l atch arm structure, the

stresses resulting from ci/cling of the latches are distributed 25 over a
| onger ar nprqsws(sgawewnrd honi piish button 44at Pewnward paevdmentiof yhen

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

5 pawls 32 beneath the surfaces of posts 36. This description suffices to
outline the means utilized for unlatching the connector 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, with the latch pawls 32 extending outwardly from the

10 posts 26.

Fig. 2 illustrates an alternative embodiment in which the push
button 44A is 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
the user.

15 Fig. 3 illustrates another embodiment of the plug connector shown
in Fig. 1, in whi'éh the latch actuating member 44B is formed as an
integral part of the terminal housing 22. In this embodiment, the latch
actuating member is connected by a forwardly located hinged portion 44C
to the hoﬁsing 22. Pressing downwardly on the free end of the member |

20 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 fac; éarrying terminals
24. The mating face includes a pair of locating/guidance posts 26.

25 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 porﬁon of

This is the replacement sheet
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t he enbodi nents using nolded plastic latch arnms. Further, in the |ater .

10 .

10

15

20

25

6

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 50. 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
received 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. _'f‘he top cover 52 mates with the bottom cover 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 suitable techniques suqh 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 substan_tially 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,

This is the replacement sheet

Date: 2 4 NOV 1998



enbodi ments using integral plastic |atches, the cost of the connectors is
reduced by avoiding the need for the assenbly of nultiple parts.

Wi e the present invention has been described in connection with t he
preferred enbodi nents of the various figures, it is to be understood 5
that other simlar enbodi ments may be used or nodifications and

additions nmay be nade to the describedgenbodi nent for performng.the

sanme function of the present inventi on7vvi t hout deviating therefrom

emhoal men¥ih i TReRFS DRy oL Hieasil Eools®. Mfitedritdsment

of integrally molded covers and latch parts also reduces manufacturing

costs.
Figs. 8 and 9 show another en'lbodiment of cable plug connector 57
5 that is narrower than those previous described. 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 previous embodiments, the latch arm 58 includes a latch pawl 56
10 disposed at a distal end and positioned within a locating post 26 of the
terminal housing 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 poi_nt.61 with the cover 59. The
terminal housing 22 is secured within the cover 59 by one or more
15 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
20 having printed circuit board mounting surface 66 opposite its front face.
Terminal tails 68 extend beyond surface 66 and may 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
25 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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10 with the recitation of the appended cl ai ns.
11 '

8

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

5 forwardly through the housing 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, sgcuring arms 72 and latch arm

10 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 dispo-sed. In such situations, the weight of the
wireless telephone resting against the connector 64 acts to compress the

15  terminals 24. In this situation, the latch arms 76 only needs to .provide

| enough latching force to prevent accidental dislodgment of the telephone
from the holder. To disengage the telephone, the user graéps the
telephone and pulls it generally axially from the holder. As a
consequen‘cé,l the latching surfaces of the receptacle connector in the

20 telephone bear against pawl surface 77a 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

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

embodiments.
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Cl ai nms
el ectrical connection with a mating 5 connector conpri sing:
term nal housing having a forwardly di sposed face for mating with

-

10

15

20

25

WHAT |S CLAIMED | S: 1. A connector for establi 5h‘i ng an

9
Fig. 13 is an isometric view of a receptacle connector to which the
previously illustrated embodiments of plug connectdrs 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 éections 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 connector. Each of the
guidance openings 86 includes a latch 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
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the mating connector and a rear portion in opposed relation to the front

face; a plurality of contact term nals disposed al ong said
front face; 10 a projection extending forwardly fromsaid front face
for engagi ng gui dance structure in the mating connector;

a biased latch armhaving a distal portion with a |latch paw di sposed

in said projection, an internedi ate q%rt I on extending along said

embodiments using integral plastic latches, the cost of the connectors is
reduced by avoiding the need for the assembly of multiple 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 function of the' present invention without deviating therefrom.
Hence, the present invention should not bé limited to any single
embodiment, but rather construed in breadth and scope in accordance

10 with the recitation of the appended claims.
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housing and a proxinal portion forming a fulcrumfor the latch arm 157 =
di s,pmport I on; a cover overlying said housing

and” a ans associ at ed with the latch armfor noving the
I atchnmmm:ﬂ Lﬁﬁﬂﬂagi ng position and wherein the ful crumof the
latch @ Wn the cover.

S

11
Claims
WHAT IS CLAIMED IS:
1. " A connector for establishing an electrical connection with a mating

5 connector comprising:

a terminal housing having a forwardljr 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;

10 a projection extending forwardly from said front face for engaging
guidance structure in the mating connedtor;

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

156 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.

20 2. A connector as in claim 1, wherein the latch arm is integral with the
cover.
3. A connector as in claim 2, wherein the cover and the latch arm
integrally molded. |

25
4. A connector as in claim 1, wherein said projection comprises a first

projection and said front face includes a second forwardly extending
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20 2-— claiml wherein the latch armis integral wth
nector as in claim?2, wherein the cover

and t he ”mu“m:l uu “ tegral I y m)l ded. 25 4. A connector as in
claim1l, jection conprises a first

12
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

moving the latch pa;véls to a disengaging position.

5. A connector as in claim 4-:, 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 5§, 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 houéing having a forwardly disposed face for mating with
the mating connector and a rear portion in opposed relation to the front
20 face; '
a plurality of contact termiﬂals disposed along said front face;
a biased latch arm having a distal portion with a latch pawl
positioned 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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projection and said front face includes a second forwardly extending
At

| D O

13
8. A connector as in claim 7, wherein the latch arm is integral with the
cover.
9. A connector as in claim 8, wherein the cover and the latch arm are

5 integrally molded.

10. A connector as in claim 7 and further comprising a second latch
arm having a distal portion with a latch pawl positioned to engage the
mating conﬁector along a proximal portion forming fulcrum for the second
" .10 latch 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

integrally 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 housing having a forwérdly disposed 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;
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projection lTaterally spaced fromthe first projection and a second |atch - -

arm hayj ; ' tion with a latch paw disposed in the second
pro‘j'eaﬂ‘mg ‘\H ‘ i ate portion extendi ng al ong the housing and a
U0

pr oxi mftérnmtng fulcrumfor the second | atch arm secured on the 5
cover; and an actuating neans secured to the first and second

| atch arns for novi ng the latch i)%vm s to a di sengagi ng position.

5. A connector as in claim4, wherein the cover is fornmed of a nol dable

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 arm, for simultaheously

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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10 material and the first and.sécond latch arms are integrally nol ded with

t he cover. 6. A connector as in claim5, wherein the actuating
meanhs is integrally nol ded with the first and second | atch arns and
t he cover. 15 7. A connector for establishing an electrical _
connection with a mating connector conpri sing: a term nal
housi ng having a forwardly di sposed fa‘;:éa for mating with

Abstract

CONNECTOR LATCHES

Electrical connectors having latches for holding the connectors in
mated condition employ relatively long latch arms with a pdint of flexure
5 near a rear end of the connector. The latches extend into locating posts
positioned forwardly of the mating face of the connector. If multiple latch
arms are used, they are interconnected by a commonly actuate_d cross
bar. Latch arms may be formed by integrally molding the arms with
covers of the connectors. Effective latching properties and a long life are
10 achieved with such latch structures. Manufacturing costs may be

reduced by integrally molding latches with covers of the connector.

FIGURE 1
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the mati ng connector and a rear portion'in opposed relation to the front: 20

face; .- a plurality of contact term nals di sposed al ong said
front face; a biased latch arm having a distal portion with a
| at ch paw positioned to engage the mating connector and a proxina
portion formng a fulcrumfor the latch arm and 25 a cover
overlying said housing, wherein the fulcrumof the latch armis

secured on the cover.

1/8

This is the replacement sh

2 4 NOv 1938

Dénn



13 8. A connector as in claim7, wherein the latch armis integral
with the cover.

2/8
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9. A connector as in claim8, wherein the cover and the latch armare 5

integrally nol ded. 10. A connector as in claim?7 and further
conprising a second |atch arm having a distal portion with a latch
paw positi,oned to engage the mat i ng connector along a proxinal
portion formng fulcrumfor the second 10 |atch arm secured on the cover;
and

3/8

This is the replacement sheet

Date: 2 4 NOV 1988



an actuating neans secured to the first and second latch arns for

noving the latch pawms to a di sengaging position. 11. A connector as
in claim10, wherein the cover is formed of a 15 nol dable material and the
first and second latch arns are integrally nol ded with the cover.

12.-A connector as in claiml1l 1, wherein the actuating neans is
integrally nolded with the first andlf%nd | atch arns and the cover.
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20 13. A connector for establishing an electrical connection with a

mat i ng connector conpri sing: a term nal housing having a
forwardly disposed face for mating with the mati ng connector and a
rear portion in opposed relation to the front 25 face; a
plurality of contact terminals disposed along said front face;
5/8
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14 first and second nutually spaced |atch having arns each
havi ng a distal portion with a |atch paw positioned to engage the
mat i ng connector; and a cross nenber joined to each |atch
arm for, si,mul taneously

6/8
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5 actuating both latch arns. 14. A connector as in claim 13, wherein
the latch arnms and cross menber are fornmed as a unitary piece. " 10 - =&
15.° A connector as in claim14, wherein said unitary piece is a netal

st anpi ng.
7/8
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