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ELECTRICAL CONNECTOR WITH
CONTACT ANTI-OVERSTRESS MEANS

Field of the Invention
This invention generally relates to the art of

electrical connectors and, particularly, to an electrical
connector having anti-overstress means for the contacts
mounted in the connector.

Background of the Invention

Various electrical connectors are used in envi-
ronments wherein contacts or terminals are exposed exteri-
orly of a mating surface for mating with the contacts or
terminals of a mating connector. Often, the exposed con-
tacts are fabricated of resilient metal whereby the con-
tacts flex into a housing of the connector upon making
connection with the contacts of the mating connector. In
some instances, the contacts are resiliently preloaded to
increase the contact pressure capabilities thereof.

One of the problems with electrical connectors of
the character described above is that the exposed contacts
are prone to become overstressed if biased too far into the
connector housing, thereby losing some of the contact pres-
sure capabilities of the contacts. In some instances, the
contacts may even become deformed if foreign objects, other
than the contacts of the mating connector, engage the con-
tacts and cause the contacts to become overstressed.

An example of an environment wherein electrical
connectors of the character described are used, along with
the stated potential problems, is in a portable telephone
wherein a handset is mounted onto and off of a base module.

- The base module mounts an electrical connector having a

plurality of contacts for making connection with surface
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_Th| s'inventt¥n generally relates to the art of el ectri cal connectors

and, .particularly, to an electrical -2- Connector havi ress
means for the contacts 5 mounted in the connectorl tyis SHEET %Bﬁf% nd of
the Invention Various el ectrical conpectomrgpaAgElised ijn
envi - ronments wherein contacts or termnals a set—exteri-

orly of a maticopvtastsacen f thenphong hahlséhe c@Mhieacdantacty) areteprﬁedis of
a mating conn e 0 N d of
Fesr |1 ont ot SRSHACERY SfE ol pRSR RO or, enopbBibie thEen LT aNES
connect or uporme:gltacts eonhbet handgeth t Faaho maxstado kef thecerhluihgr
connector. photilf 461 @REESin! Qﬁlc%lg@f @rfpé]fféét%f&ﬁé YwhEgLpgded

to 15 |ncrease BHe Contact pressure ca ties t
One of &he pré’lS’I%r’cMQW%‘F‘é"ct r‘P‘éaF‘@%nﬁeébéFE gdge of the hapdseteit-

descri bed abow&ufs tn{%?t rt@x%e@omab%gt 8f the ba&€ N6QAEe! 8oRREEEBr

overstressed |f t.Qo far 0 rthe . %ongﬁctor hOUEI ng, thereby
| 0si ng sone of 581[ ac oo far into e connector, result-
ing in overstressmg the generally fragile metal contacts.

This invention is directed to solving the above

1o problems by providing an extremely simple anti-overstress
means cooperating between the contacts and their housing.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved anti-overstress means between
i5 the contacts and a housing of an electrical connector.

In the exemplary embodiment of the invention, the
anti-overstress means are incorporated in an electrical
connector which includes a dielectric housing having a
contact-receiving cavity, with a slot communicating the

20 cavity with a mating surface of the housing. A contact is
received in the cavity with a cantilevered spring contact
arm disposed in the slot and having a contacting portion
projecting beyond the mating surface for engagement with a
complementary E:ontact of a mating connector. Therefore,

25 the spring contact arm flexes in the slot upon engagement
of the contacting portion by the complementary contact of
the mating connector.

| The invention contemplates that the anti-over-
stress means be provided between the contact and. the hous-

30 ing, and including at least one projection extending out-
wardly of the spring contact arm of the contact. Stop '
surface means are provided on the housing for abutment by
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20+ sure capabilities of the contacts. |In sonme instances, the

.contacts may even become deformed if fageign objects, other t han t he

contacts of the mating connector, engage the con- AR e the
contacts to becone overstressed. An : __" |

envi ronment wherein electrical 25 connectors of f L% i bed

are used, al otigevwtdjection tdctexidiireyl f;mlelthea‘sppln@'@mmtaq:t amma mazabl e

t el ephone e apds t@? and off of a base nodul e.

The base rmodu %ggﬁtéﬂgﬁnglégt?iek? ggﬁﬁe or£h§V|n plurality of

contacts for naklng coniBcthenprefrrredf gobodiment ° the invention, a
pair of wings project outwardly from opposite sides of the

5 spring contact arm. The stop surface means are provided in
the form of a pair of ledges formed in opposite sides of
the slot in the housing.

The contacts are stamped and formed resilient
metal components. Each contact is generally U-shaped, with

10 the spring contact arm being defined by one leg of the U-
shape and the other leg defining a contact base fixed in
the cavity in the housing. The contacting portion of the
spring contact arm is defined by a bent crest portion in-
termediate the ends of the arm. The outwardly projecting

15 wings are located between the crest portion and a juncture
of the spring contact arm and the other leg of the U-shaped
contact. The distal end of the spring contact arm is lo-
cated under a shoulder of the housing, with the spring arm
partially flexed, to preload the contact. _

20 Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.
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-2- contacts on the phone handset. The contacts are exposed

exteriorly of the base nodul e for engaggment with the sur- face
contacts on the handset. Such portable or cellular ephones are

used in all kinds of applications wherein 5 foreign OtHIS(QHEETCHASEBEEN :
sharp edge of the handset |t- sel f, may engage th¢g cont EP
base nodul e cE he -'1.uqtacts too fls

connector, result- The_lﬂglhﬁ é)é’%éttﬁqﬁsiggeﬁegog%éﬁléié 29 L.%egeta'

cont act s. ention i to solving t
10 pr obl en& byper dEVEIngass cxet erfianthi With aparticelarit¥s in thenpans

cooperating bghyerded 81400 ACt Ph@Nthidit foNOUSddither with its objects

5 and the advantages thereof, may be best understood by ref-
erence to the following description taken in conjunction
with the accompanying drawings, in which 1like reference
numerals identify like elements in the figures and in
which: .

10 FIGURE 1 is a perspective view of an electrical
connector embodying the concepts of the invention;

FIGURE 2 is an exploded perspective view of the
connector, with one of the contacts isolated from the con-
nector housing;

s FIGURE 3 is a fragmented exploded perspective
view somewhat similar to that of Figure 2, partially in
section, to better illustrate one of the contact-receiving
cavities in the housing; and

FIGURE 4 is a somewhat schematic illustration of

20 the electrical connector mounted in a base module of a
portable telephone.
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Summary of the Invention An object, therefore, of the

invention is to provi de a new andsinproved anti-overstres
bet ween 15 the contacts and a housing of an electrical @EHEEHHASB
In the exenpl ary enbodi ment of the invention, the I - ovEPBACESS
nmeans are incorporated in an electrlcal connector | '
dielectric hstajlédvbes L ] ith a slot

EEN

a

Comn 24114 11 25 pAGHAIED oK 0 plladd it

contact is

arm di sposed firsticte|Bigures hh\ﬂn@ % d@m daventinn tlisori-nCOI'POITpKQdeénl ng
beyond the mafy m&&%%ﬁf%nﬁé@@&ﬁ%n&amf designdt¥R | Y qyﬁon

of a mating connector._ Therefore he spring cont act arn1f

exes

the sl @ uporkHghginghades a daﬁisﬁ@resn@eaﬁwg p&ensgRlily designated
conpl enent ar yn:p%@@ﬁtm a plutdlBitPlefH LEretHErs Olgenerally designatedh

I nvention co

t at_the anti nEans be prOV|d
bet ween t he d% ta qﬁ%QQh&ﬁsunéﬁarliynﬂolgﬁg ?#éﬁiﬁﬁ Re
proj ection extm@dndgeout -Each contiadity bé fhbripated eamtacbtampedfamhe

contact.

10

StfBrmed resilient metal component.

Referring to Figure 3 in conjunction with Figures
1 and 2, dielectric housing 12 includes an interior con-
tact-receiving cavity 16 mounting each contact 14. A slot
18 communicates each cavity 16 with a mating surface 20 of
the housing. Stop surface means are provided within each
slot 18, by means of a pair of ledges 22 formed in opposite
sides of each slot 18, as by recessed areas 24 (Fig. 3).

Each contact 14 is generally U-shaped and in-
cludes a resilient spring contact arm 26 defining one leg
of the U-shape and the other leg defining a base 28 fixed
within one of the cavities 16 in housing 12, as described
hereinafter. A contacting portion 38 of each spring con-
tact arm 26 is defined by a bent crest portion 30 of the
arm intermediate the ends thereof. The spring contact arm
terminates in a distal end 32 in order to preload the con-
tact, as described hereinafter. Base 28 terminates in a
solder tail portion 34 of the contact, which will be bent
at a right-angle relative to the base, as described herein-
after. A locking tab 36 is stamped and formed out of base
28, for purposes described hereinafter.

As best understood in relation to Figure 3, each

tact
In

e
ed

contact 14 is mounted in housing 12 by inserting the con-

tact into the housing in the direction of arrow "A", Base
28 slides into cavity 16 until the juncture 38 between the
legs of the U-shaped contact engage an inner wall 40 of the

This Sheet Has Been Replaced
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~surface neans are provided on the housing for abutnent by

3.

a given amount of flexing of the arm

i

92-009 EP
the projection extendi ng_fg.omthe spring contact arm after

THIS SHEET HAS BEEN
RFDLﬁF"ﬂ
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housing. At this point, locking tab 36 snaps “Into a lock-
ing aperture 42 formed in the housing at the bottom of the
cavity. Therefore, the contact cannot back out of the
cavity. Once fully inserted into the housing, solder tail
34 can be bent downwardly in the direction of arrow "“B".
The bent configuration of the solder tail is shown in Fig-
ure 4. It can be seen in Figure 2 that, when fully mounted
in the housing, spring contact arms 26, and particularly
contacting portions 30, project upwardly through slots 18
of mating surface 20 of the housing for engagement with
complementary contacts of a mating connector, as described
hereinafter. _

It can be seen in Figures 2 and 3 that base 28 is
wider than spring contact arm 26. The base also is wider
than a respective slot 18, whereby the outwardly widened
portions of the base fit under walls 44 (Fig. 3) of cavity
16 on opposite sides of the siot. 1In addition, means are
provided for preloading spring contact arm 26. This means
is provided by tabs 46 projecting transversely outwardly
from distal end 32 of the spring contact arm, aloep with
downwardly facing shoulders in the form of ramps 48~at the
entrances to cavities 16. Therefore, when each contact 14
is inserted into a respective cavity 16 and slot 18 in the
direction of arrow "A" (Fig. 3), tabs 46 will engage ramps
487 on opposite sides of the respective slot, biasing the
spring contact arm downwardly in the direction of arrow "C"
to preload the contact, with the spring arm in a partially
flexed condition.

The anti-overstress means of the invention is
provided by the stop surface means afforded by ledges 22 on
opposite sides of slots 18, in conjunction with a pair of
wings 48 projecting outwardly from opposite sides of each
spring contact arm 26 intermediate its ends, particularly
between contacting crest portion 30 and juncture 38 of the

ect Has Been Replaced
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In‘the preferred enbodi ment of the invention, a pair98F°&?n§§ pr oj ect
outwardly from opposite sides of the 3y_ spring contact arm The stop

surface neans are provided in the formof a pair THi T EN
opposi te sides of the slot in the housing.
contacts are stanped and forned resilient met al connoneﬁEBLA h

contact is gesepettivéshenes costiaetlarn. ttitersgforg, ehithad exeastivay
Cont act bascPTeSEYE S b 'Sxertad on, HK BBRERRLABERFRAra itk B Bifheg
portion of thion of aspownyDEorfFagt a)m bstwerddydpipjeckény wiegs pertion
ngs are | EUFLAIGHI IS O e Bl TUcs RUUE G O U Brls
spri ngg cont aventr thangPrhrgorratartgasnst fsom bpipgdpushed demmwerdlyhe
di stal end ofntHethBr iFIHC OPéPéRd 2aMglivenO-or predéBéAshineeamsuaboylder of
the housing, wth the_spring arm _ partially flexed, to preload the
contact. 20 flexing of hEI%EFSOUPéEPsV°PéQtBFe§°§ﬁ&d&H9QnF§§é§ everne
i nventi on w gtréssépeorditionm the foll ow ng detail ed description
taken in connection Wlt..gs%.}l?)?,a cl%lnl‘g_agny‘{ "Shows one application of the
10 invention wherein connector 10 is shown, somewhat schemati-
cally, mounted in a base module 50 of a portable telephone
which includes a handset 52, 1t can be seen that the sol-
der tail 34 of one of contacts 14 is bent downwardly for
insertion into a hole 54 in a printed circuit board 56 for
15 interconnection with a circuit trace on the board or in the
hole. This depiction also shows that housing 12 has at
least one mounting peg 58 for mounting in a complementary
hole 60 in the printed circuit board. Handset 52 includes
a plurality of complementary contacts 62 of a mating con-
20 nector 64 for surface engaging contacts 14, particularly
bent crest portions 30 of the contacts. The handset is
mounted onto the base module by complementary interengaging
shoulder means, as at 66, and the handset then is rotated
downwardly in the direction of arrow "E" about the inter-
25 engaging shoulder means, to bias spring contact arm 26 into
its respective slot in housing 12. When the handset is
fully "closed" onto the base module, the spring contact arm
will flex completely into its respective slot and be under
a proper flexed contacting condition. However, should a
30 foreign object, or even an edge of the handset itself,
accidentally be forced into engagement with the spring
contact arm of one of the contacts 14, to potentially drive
the spring contact arm toward an overstressed condition,
wings 48 projecting outwardly from opposite sides of the

This Sheet Has Been Replaced
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dr aw ngs. -4- Bri ef

“Description of the Draw ngs -g- The features.af this inventj

whi ch are believed | THIS SHEET HAS BEEN
REPLACED

contact arm will engage ledges 22 (Fig. 3) on opposite
sides of the slot and prevent over-flexing and, conse-
quently, overstressing the spring contact arm.

It will be understood that the invention may be

(3]

embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
10 herein.
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~to be novel are set forth with particularity in the appended cl ai ns.

- The invention, together with its objectg- 5 and the advant ages thereof,
may be best under st ood by ref- erence to the follow ng description
tak€n in conjunction w th the acconpanyi ng dr aWiTMiS SHERT WASCBEEN ke
reference nunerals identify like elenents in the figgemssognd in
whi ch: 10 CLAIMS FIGURE 1 is a perspective vieu ' '
connect or enbodyi ng the concepts of the invention; FI GURE 2
I s an expl oded perspective view of the connector, with one of the
contacts isolated fromlhe don-an elecheical kobseagorif10) which in-
FIGURE 3 is gy h%%x@a@lﬂ@ﬁoa%&aaemy%vmg aVLsita vifgy! ar

to that of F|gure Uf on, to better Il ustrate one
of the contaavidesi (16, with a kAt i 68) Fommunigading; thagcavity with

FIGURE g} is aamﬁ@t saspaaat 590)' besthat helis®hg20and 4hGoRt&EL [ E8h)
connector nounted a ba g % g i t abl e telefhone

recelved he cav1 Y w1 h a cantilevered spring contact

arm (26) disposed in the slot and having a contacting por-

tion (30) projecting beyond the mating surface for engage-

ment with a complementary contact (62) of a mating connec-

10 tor (64), whereby the spring contact arm (26) flexes in the

slot upon engagement of the contacting portion by the com-

plementary contact, the improvement comprising anti-overst-
ress means (22, 48) between the contact and the housing in-
cluding at least one projection (48) extending outwardly of

15 the spring contact arm (26) and stop surface means (22) on
the housing (12) for abutment by the projection after a
given amount of flexing of the spring contact arm.

2. In an electrical connector as set forth in
claim 1, wherein said stop surface means comprises a ledge
20 (22) in a side of said slot (18).

3. In an electrical connector as set forth in
claim 1, wherein said projection comprises one of a pair of
wings (48) projecting from opposite sides of the spring
contact arm (26).

25 4. In an electrical connector as set forth in

claim 3, wherein said stop surface means comprise a pair of
ledges (22) in opposite sides of said slot (18).

e g



-5- Detail ed Description of the Preferred Enbodi metg 002 EP

VFEferring to the drawi ngs in greater qﬁ&ﬁjl’ and first to Figures.l
and 2, the invention is incorporated in THIS SHEET HAS BEEN
REPLACED

5. In an electrical connector as set forth in
claim 1, wherein said contact (14) is generally U-shaped
with the spring contact arm being defined by one leg (26)
of the U-shape and the other leg (28) defining a contact

j\n

base fixed in the cavity in the housing.

6. In an electrical connector as set forth in
claim 5, wherein said contacting portion is defined by a
bent crest portion (30). intermediate the ends of the arm.

7. In an electrical connector as set forth in

10 claim 6, wherein said projection (48) is located between

the crest portion (30) and a juncture (38) of the spring

contact arm (26) and the other leg (28) of the U-shaped
contact. :

8. In an electrical connector as set forth in

15 claim 7, wherein the distal end (32) of the spring contact

arm (26) is located under a shoulder (48) of the housing,

with the spring arm in a partially flexed condition, to
preload the contact.

heet Has Been Replaced
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~an electrical connector, general ly designated 10 (Fig. 1), §-009 ﬁﬁ'ch

d'ncludes a dielectric hou5|ng generally_desi gnat ed 12, nounting a
plurality of contacts, generally designated 14. The housin
uni tarily nol ded of plastlc material or t he HE@PRhSqﬁﬂN ct is
fabricated as a stanped and formed resilient € 0
Referring toaBggeaer3 in conjunction with Figures ____ _ 17 and 2.
dielectric hgusing,12_ includes an i.nterior CON: 1t tact-recei ving
cavity 16 nDEi?ﬁEg4§%%+4¥##¥é?L&%L£§—gP&?ﬂl—lgﬁé%gﬁ%%%¥%ﬁ%%ggﬁgﬁ%ach
cavity 16 with a mating surface 20 of t he housing. Stop surface

Toans are provided Wit Binageelobdeatrah! odtodt 1891 LA R (Hled-cdges

22 formed in opposite €S0 recessed areas 24
(Fig. 3). trical connectozadﬁodommh J;mqlsld@n@r alueyle@t;maoémww n-

cludesga resic h.b‘?”t ].Pngacg h@ﬁt:ta&@bgﬁv@ﬂg' @a‘&@it?”e(ldf)g with Oneof)t][‘et he

U-shape and the ot I ni ng a base
cavities 16 KaahoeemngnizatA§ngBer¢1ﬂ%¢¥ Wlth ahB?E%ﬁ%f?%ﬁfaQF(iﬂﬁkmﬂﬂ ng

portion 38 otheachtsldeNd£Cehe hous:.ngt ach oMtk | qeflsﬁ%daa@do%t
crest portion 30 Ov1tty and J.ncl nater d:'lllaetveerte es%%%%gt ré%r %act y]‘:%
spring cont att*®aSf
(26) disposed in the slot. The arm has a contacting por-
10 tion (30) projecting beyond the mating surface of the hous-
ing for engagement with a complementary contact (62) of the
mating connector (64). The épring contact arm flexes in
the slot upon engagement of the contacting portion by the
complementary contact. The anti-overstress system is pro-
s vided between the contact and the housing and includes a
pair of wings (48) projecting from opposite sides of the
spring contact arm (26) engageable with a pair of ledges
(22) formed in opposite sides of the slot (18) after a
given amount of flexing of the spring contact arm. '

This Sheet Has Been Replaced
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.t_e_r"rri'.nat es in a distal end 32 in order to preload the con-_25 ___tact

descri bed hereinafter. Base 28 terninates in a sol der tail portip:
34 of  the.contact, which will be bent at a ri ghtnis3pQ4 asFBge!n Live, toy
the base, as described herein- after. A | ocking @ d—t
and formed out of base 28, for purposes descri beHMjﬁ!ﬁuﬁlﬁﬂ:ﬁ%
As best understood in relation to Figure 3, each

nmount ed i n housing 12 by insesli4 ng the con- tact into the housing in
the direction of ggow "A.~Base ,|4 28 slides into cavity 16 until the
juncture 38 betweek S\ l egs of thgyU shaped contact engage an inner

wal | 40 of the




Tovsedr -3

- 6- housing. At this point, locking tab 36 snaps into a [JA%K-

I ng aperture 42 fornmed in the housing at the bottom of the cavity.
Therefore, the contact cannot back out of the cavity. Once ful
imserted into the housing, solder tail 5 34 ca BEELREE g‘y in
the direction of -arrow "B". The bent confi gur dt\4 tai
Is shown in Fig- ure 4. It can be seen in Figyrg 2 that, whenifully
nount ed i n the housing, spring contact arns 24, anﬁCb%HGfWQﬁeull
contacting portions 30, project upwardly through sldtg 18 10 of ii ng
surface 20 of the housing for engagementlwith conpl enent ary cogﬂacts
of a mating connector, as described

SPECIFICATION

ELECTRICAL COMNECTOR WITH
CONTACT ANTI-OVERSTRESS MEANS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to'an electrical
corinector having anti-overstress means for the contacts
mounted in the connector. |

o

‘Background_of the Invention

Various electrical connectors are used in envi-
ronments wherein contacts or terminals are exposed exteri-
orly of a mating surface for mating with the contacts or

10 . terminals of a matinq'connector. often, the exposed con-
tacts are fabricated of resilient metal whereby the con-
tacts flex into a housing of the connector upon making
connection with the contacts of the mating connector. 1In
some instances, the contacts are resiliently preloaded to

is increase the contact pressure capabilities thereof.

One of the problems with electrical connectors of
the character described above is that the exposed contacts
are prone to become overstressed if biased too far into the
connector housing, thereby losing some of the contact pres-

20 sure capabilities of the contacts. In some instances, the
contacts may even become deformed if foreign objects, other
than the contacts of the mating connector, engage the con-~
tacts and cause the contacts to become overstressed.

An example of an environment wherein electrical

25 connectors of the character described are used, along with
the stated potential problems, is in a portable telephone
wherein a handset is mounted onto and off of a base module.
The base module mounts an electrical connector having a
plurality of contacts for making connection with surface



her ei nafter. ' It can be seen in Figures 2 and 3 that base
28 is w der than spring contact arm 26. The base also is wder 15
than a respective slot 18, whereby the outwardly w de ’ | W aTaYS
the base fit under walls 44 (Fig. 3) of cavity R'EBIJAGEM%HJ*EBS
of the slot. In addition, nmeans are provi ded fo rel oadi ng spring
contact arm 26. This nmeans is provided by tabs 46 {pr®peAtiG r1es
transversely outwardly 20 fromdistal end 32 of thgq gqpring contact jafm
along wi'th downwardly facing shoulders in the fdrmef—ramps—20at |t he
entrances to cavities 16. Therefore, when, each contactj 14 is inselted
into a respective cavity 16 and slot 18 T# the ditection of arrow "A"
(Fig. 3), tabs 46 will engage ranps 25 49 on opposite sides of the
respective slot, biasing the spring contact armdownwardly in the
direction of arrggntécts on thd Ophyr GGidsBE. CoOthactonthtbst BEeSEkpOgedl M
in a partially soverstress

.flexe ndjtion. .antj
means of the i nvEREFDICTY 19% %%epj?%%? el Fae esrf%ar?esmueﬂtgg'el%%egﬂg Af¥ or ded
by | edges 22 on face coupgefss ten stidedagidsekot sSegh pPartahjieneri calinidr a
pair of telephones are used in all kinds of applications wherein

5 foreign objects, or even a sharp edge of the handset it-

L

self, may engage the contacts of the base module connector

and drive the contacts too far into the connector, result-

ing in overstressing the generally fragile metal contacts.

This invention is directed to solving the above

1o problems by providing an extremely simple anti-overstress
means cooperating between the contacts and their housing.

Summary of the Invention
An object, therefore, of the invention is to

provide a new and improved anti-overstress means between
15 the contacts and a housing of an electrical connector.

In the exemplary embodiment of the invention, the
anti-overstress means are incorporated in an electrical
connector which includes a dielectric housing having a
contact-receiving cavity, with a slot communicating the

20 cavity with a mating surface of the housing. A contact is
received in the cavity with a cantilevered spring contact
‘arm disposed in the slot and having a.contacting portion
projecting beyond the mating surface for engagement with a
complementaxy contact of a mating connector. Therefore,

25 the spring contact arm flexes in the slot upon engagement
of the contacting portion by the complementary contact of
the mating connector. .

The invention contemplates that the anti-ovér-

‘stress means be provided between the contact and the hous-
30 ing, and including at least one projection extending out-

wardly of the spring contact arm of the contact. Stop

surface means are provided on the housing for abutment by



W ngs 48 projecting outwardly from opposite sides of each spring
contact arm 26 internediate its ends, particularly bet ween
contacting crest portion 30 and juncture 38 of the i
-7- respective spring contact arm Therefore, . GEMENISH&ET

f»n
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the projection extending from the spring contact arm, after
a given amount of flexing of the arm.

In the preferred embodiment of the invention, a
pair of wings project outwardly from opposite sides of the
spring contact arm. The stop surface means are provided in
the form of a .pair of ledges formed in opposite sides of
the slot in the housing.

The contacts are stamped and formed resilient
metal components. Each contact is generally U-shaped, with
the spring contact arm being defined by one leg of the U~
shape and the other leg defining a contact base fixed in
the cavity in the housing. The contacting portion of the
spring contact arm is defined by a bent crest portion in-
termediate the ends of the arm. The outwardly projecting
wings are located between the crest portion and a juncture
of the spring contact arm and the other leg of the U-shaped
contact. The distal end of the spring contact arm is lo-
cated under a shoulder of the housing, with the spring arm
partially flexéd, to preload the contact.

Other objects, features and advantages of the

invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings.




pressure be exerted on the spring contact armin the direc- tion of

arrow "D'" (Fig. 3), outwardly projecting w ngs 48 ges
22 on_ opposite sides of slots 18 to pre- 5 vent t Eﬂé¢ﬁpﬁﬂﬂz L lar s
from bei ng pushed downwardly into the slot bey n iven or

pr edet er m ned anount of flexing of the arns ﬁdgﬁﬂﬁb@96

consi dered their over- stressed condition. Ldst]l y,
Figure 4 shows one application of the 10 i nventi gn wherein connectdr 10
i s shown, somewhat schemati - cal ly, nounted inla-bhase npdule 50fof a
portabl e tel ephone whi ch includes4x handset 52. It can be seen that
the sol - - der tail 34 of one of contacts 14 is bent downwardly for
insertion into a hole 54 in a printed circuit board 56 for 15

I nt erconnection r rd or in the hol e.

Thi s depiction le&l%e% ok £ oh et é' | east one nounting

peg 58 for mounting in a &bapfeatunasr ¢f this lhﬁ$Q¢¥ﬂP'Whlphea¢#|hﬂleévedrCU|t

board. Handset 5?0'86' Ugeel are &dl UEthﬁYwQEhC%Hﬁ'Eﬁlta%ﬁfycoiﬂ aghs 62
of a mating con- tor 64 for .surf ace e

particularly apped‘éiﬁfi Sﬁﬁﬂnspor%eoﬁgvgﬁ b r&%q%gﬁ?gﬁ?ﬁh lt‘lsngbﬂﬁﬁ?:'l%et is

5 and the advantages thereof, may be best understood by ref-
erence to the following description taken in conjunction
with the accompanying drawings, in which like reference
numerals identify 1like elements in the figqures and in
which:

10 FIGURE 1 is a perspective view of an electrical

connector embodying the concepts of the invention;

FIGURE 2 is an exploded perspective view of the
connector, with one of the contacts isolated from the con- -
nector housing;

15 FIGURE 3 is a fragmented exploded perspective
view somewhat similar to that of Figure 2, partially in
section, to better illustrate one of the contact-receiving
cavities in the housing; and

FIGURE 4 is a somewhat schematic illustration of

20 the electrical connector mounted in a base module of a
portable telephone.



mount ed onto the base nodul e by conpl enentary interengagi ng shou
nmeans, as at 66, and the handset then is rotated downwardly in th

direction of arrow "E" about the inter- 25 engagi ng—shoul-der—Aeans

der
e

bi'as spring contact arm 26 into its respective ﬂE@LACEhﬂﬁﬂ%SHEET

When the handset is fully "closed" onto the bade |

contact arm

under a proper flexed contacting condition.

foreign object,

will flex conpletely into its resp ctivg

ver,

or even an edge of the handset itself,

be forced into engagement with the springg._ cont gct arm of one’ of

contacts 14, to potentially drive the spring c

overstressed condition, W ngs 48 projecting outwardly from oppos

sides of the

(]

Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figures 1 and 2, the invention is incorporated in
an electrical connector, generally designated 10 (Fig. 1),
which includes a dielectric housing, generally designated
12, mounting a plurality of contacts, generally designated
14. The housing is unitarily molded of plastic material or
the 1like. Each contact is fabricated as a sﬁamped and
formed resilient metal component.

Referring to Figure 3 in conjunction with Figures
1 and 2, dielectric housing 12 includes an interior con-
tact-receiving cavity 16 mounting each contact 14. A slot
18 communicates each cavity 16 with a mating surface 20 of
the housing. Stop surface means are provided within each
slot 18, by means of a pair of ledges 22 formed in opposite
sides of each slot 18, as by recessed areas 24 (Fig. 3).

Each contact 14 is generally U-shaped and in-
cludes a resilient spring contact arm 26 defining one leg
of the U-shape and the other ieg defining a base 28 fixed
within one of the cavities 16 in housing 12, as described
hereinafter. A contacting portion 38 of each spring con-
tact arm 26 is defined by a bent crest portion 30 of the
arm intermediate the ends thereof. The spring contact arm
terminates in a distal end 32 in order to preload the con-
tact, as described hereinafter. Base 28 terminates in a
solder tail portion 34 of the contact, which will be bent
at a right—-angle relative to the base, as described herein-
after. A locking tab 36 is stamped and formed out of base
28, for purposes described hereinafter.

As best understood in relation to Figure 3, each
contact 14 is mounted in housing 12 by inserting the con-~
tact into the housing in the direction of arrow "A". Base
28 slides into cavity 16 until the juncture 38 between the
legs of the U-shaped contact engage an inner wall 40 of the

j 0
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contact armw || engage | edges 22 (Fig. 3) on opposite

sides of the slot and prevent over-flexing and, conse- quently,
overstressing the spring contact arm _ It will he under

that the invention may be 5. enbodied in other specREPEACENﬁ@ﬂM@HEEF

departing fromthe spirit or central characterilstrres—thereot-
exanpl es and enbodi nents, therefore, aHe QSB%A@§Qﬂ%P e

in.all respects as illustrative and not restrictive, |angd t

invention is not to be linted to the details given

pr esent
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housing. At this point, locking tab 36 snaps into a lock-
ing aperture 42 formed in the housing at the bottom of the
cavity. Therefore, the contact cannot back out of the
cavity. Once fully inserted into the housing, solder tail
34 can be bent downwardly in the direction of arrow "B".
The bent configuration of the solder tail is shown in Fig-
ure 4. It can be seen in Figure 2 that, when fully mounted
in the housing, spring contact arms 26, and particularly
contacting portions 30, project upwardly through slots 18
of mating surface 20 of the housing for engagement with
complementary contacts of a mating connector, as described
hereinafter.

It can be seen in Figures 2 and 3 that base 28 is
wider than spring contact arm 26. The base also is wider
than a respective slot 18, whereby the outwardly widened
portions of the base fit under walls 44 (Fig. 3) of cavity
16 on opposite sides of the siot. In addition, means are
provided for preloading spring contact arm 26. This means
is provided by tabs 46 projecting transversely outwardly
from distal end 32 of the spring contact arm, alogg with
downwardly facing shoulders in the form of ramps 48~at the
entrances to cavities 16. Therefore, when each contact 14
is inserted into a respective cavity 16 and slot 18 in the
direction of arrow "A" (Fig. 3), tabs 46 will engage ramps
4§qon opposite sides of the respective slot, biasing the
spring contact arm downwardly in the direction of arrow "c"
to preload the contact, with the spring arm in a partially
flexed condition. _

The anti-overstress means of the invention is
provided by the stop surface means afforded by ledges 22 on
opposite sides of slots 18, in conjunction with a pair of
wings 48 projecting outwardly from opposite sides of each
spring contact arm 26 intermediate its ends, particularly
between contacting crest portion 30 and juncture 38 of the
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respective spring contact arm. Therefore, should excessive
pressure be exerted on the spring contact arm in the direc-
tion of arrow "D" (Fig. 3), outwardly projecting wings 48
will engage ledges 22 on opposite sides of slots 18 to pre-
vent the spring contact arms from being pushed downwardly
into the slot beyond a given or-predetermined amount of
flexing of the arms which would be considered their over-
stressed condition.

Lastly, Figure 4 shows one application of the
invention wherein connector 10 is shown, somewhat schemati-
cally, mounted in a base module 50 of a portable telephone
which includes a handset 52. 1t can be seen that the sol~
der tail 34 of one of contacts 14 is bent downwardly for
insertion into a hole 54 in a printed circuit board 56 for
interconnection with a circuit trace on the board or in the
hole. This depiction also shows that housing 12 has at
least one mounting peg 58 for mounting in a complementary
hole 60 in the printed circuit board. Handset 52 includes
a plurality of complementary contacts 62 of a mating con-
nector 64 for surface engaging contacts 14, particularly
bent crest portions 30 of the contacts. The handset is
mounted onto the base module by complementary interengaging
shoulder means, as at 66, and the handset then is rotated
downwardly in the direction of arrow "E" about the inter-
engaging shoulder means, to bias spring contact arm 26 into
its respective slot in housing 12. When the handset is
fully "closed" onto the base module, the spring contact arm
will flex completely into its respective slot and be under
a proper flexed contacting condition. However, should a
foreign object, or even an edge of the handset itself,

accidentally be forced into engagement with the spring

contact arm of one of the contacts 14, to potentially drive
the spring contact arm toward an overstressed condition,
wings 48 projecting outwardly from opposite sides of the



1. 1In an electrical connector (10) which in- cludes a dielectric
housi ng (12) having a contact-receiving cavity (16-KPPEA NTt
comuni cating the cavity with 5 a mating surface (20)|0f

and a contact ((14) received in the cavity with a :awtllev %E
cont act arm (26) disposed in the slot and having ajco ?kb
tion (30) projecting beyond the mating surface for engage- nent _wiih
a canpl enentary contact (62) of a mating connec- 10 tor (64), whereby
the spring contact arm (26) flexes in the sl ot upd
the contacting portion by the com _gplementary contact, the

i nprovenent conprising anti-overst- ress nmeans (22, 48) bet ween the
contact and the housing in- cluding at | east one projection (48)
extendi ng outwardly of 15 the spring contact arm (26) and stop surface
nmeans (22) on  contddie i‘ﬁhlsl«lﬁlgl( tRyador 18kddTend hyighespr gnecddysidkt er a

given amount of f'ldeXI ngf the SdQ‘.rl nr% Cgpetv%%t agvng.r -flexing and, conse-

\V

quently, overstressing the spring contact arm.
) It will be understood that the invention may be
embodied in other specific forms without departing from the

i

spirit or central characteristics thereof. The present

examples and embodiments, therefore, are to be considered

in all respects as illustrative and not restrictive, and

the invention is not to be limited to the details given
1o herein.



2. In an electrical connector as set forth in claim1, wherein said
stop surface neans conprises a | edge 20 (22) in a side_of said slat

(18).. : 3. In an electrical connector W&E%%KﬂHWENﬁ‘SﬂEET
claim1l1, wherein said projection conprises one of a pairjo - WTTgS
(48) projecting from opposite sides of the spring ‘tcontagt 263 .
25 4. In an electrical connector as set f@rgh ?ﬁ A@é %46
claim 3, wherein said stop surface nmeans conprise a pair {o | edg
(22) in opposite sides of said slot (18).
..g.. '
CLAIMS
1. In an electrical connector (10) which in-

cludes a dielectric housing (12) having a contact-receiving
cavity (16) with a slot (18) communicating the cavity with
a mating surface (20) of the housing, and a contact ((14)
received in the cavity with a cantilevered spring contact

l;n

arm (26) disposed in the slot and having a contacting por-
tion (30) projecting beyond the mating surface for engage-
ment with a complementary contact (62) of a mating connec-

10 tor (64), whereby the spring contact arm (26) flexes in the
slot upon engagement of the contacting portion by the com-
plementary contact, the improvement comprising anti-overst-
ress means (22, 48) between the contact and the housing in-
cluding at least one projection (48) extending outwardly of

15 the spring contact arm (26) and stop surface means (22) on
the housing (12) for abutment by the projection after a
given amount of flexing of the spring contact arm.

2. In an electrical connector as set forth in
claim 1, wherein said stop surface means comprises a ledge
20 (22) in a side of said slot (18).

3. In an electrical connector as set forth in
claim 1, wherein said projection comprises one of a pair of
wings (48) projecting from opposite sides of the spring
contact arm (26).

25 4. In an electrical_connector'as set forth in
claim 3, wherein said stop surface means comprise a pair of
ledges (22) in opposite sides of said slot (18).

R
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5. In an electrical connector as set forth in

claim1l1, wherein said contact (14) is generally U shaped -
REBLACENENT SHEET

spring contact arm being defined by one |eg (26) of
the other leg (28) defining a contact 5 base fixed in tihd cavity in th
6. In an electrical connector lag satQ AUGtEI6 n

housi ng.

o

CA

h

-10~

5. In an electrical connector as set forth in
claim 1, wherein said contact (14) is generally U-shaped
with the spring contact arm being defined by one leg (26)
of the U-shape and the other leg (28) defining a contact

'base fixed in the cavity in the housing.

6. In an electrical connector as set forth in
claim 5, wherein said contacting portion is defined by a
bent crest portion (30) intermediate the ends of the arm.

7. In an electrical connector as set forth in
claim 6, wherein saig projéction (48) is located between
the crest portion (30) and a juncture (38) of the spring
contact arm (26) and the other leg (28) of the U-shaped
contact.

8. In an electrical connector as set forth in
claim 7, wherein the distal end (32) of the spring contact
arm (26) is located under a shoulder (48) of the housing,
with the spring arm in a partially flexed condition, to
preload the contact.

* c L M S *




claim5, wherein said contacting portion is defined by a

bent crest

portion (30) internmediate the ends of the arm % 7. 1n_an
el ectrical connector as set forth in 10 cl ai.m 6, wherei i Ewﬂqigs
(48) is located between the crest portion (30) and alj 14 38)
the spring contact arm (26) and the other leg (28) ol {he U shaped
cont act . 8. In an electrical connector @s sé’lofpéﬁ%%n

15 . claim7, wherein the distal end (32) of the spring cg¢nfjact

(26) is located under a shoul der (48) of the housing,

ar n

W th the spring

armin a partially flexed condition, to_,,. preload the tantact ;

ln

ABSTRACT
Electrical Connector with Contact Anti-Overstress Means

An anti-overstress system is provided in an elec-
trical connector (10) which includes a dielectric housing
(12) having a contact-receiving cavity (16) with a slot
(18) communicating the cavity with a mating surface (20) on
the outside of the housing. A contact (14) is received in
the cavity and includes a cantilevered spring contact arm
(26) disposed in the slot. The arm has a contacting por-
tion (30) projecting beyond the mating surface of the hous-
ing for engagement with a complementary contact (62) of the
mating connector (64). The spring contact arm flexes in
the slot upon engagement of the contacting portion by the
complementary contact. The anti-overstress system is pro-~
vided between the contact and the housing and includes a
pair of wings (48) projecting from opposite sides of the
spring contact arm (26) engageable with a pair of ledges
(22) formed in opposite sides of the slot (18) after a
given amount of flexing of the spring contact arn.

Fig. 1
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