1 : SPECI FI CATION Title of Invention Wovezo-©
.El ectrical Connector and Contact Therefor Det ai | ed Description qﬂ?zg A%fgy
I nvention (Field of Invention) The present invention relates to a

el ectrical connector and a contact therefor, nore specifically to an

el ectrical connector for retaining a contact having vertically and

hori zontal ly oriented barbs offset in the direction of insertion, and al so
a contact for such electrical connector. (Prior Art) It is
conventional to secure a contact in a cavity of an insulating housing by
the provision of barbs along both side, edges of such contact for
interference fitting between the barbs™and the inner wall ‘of the cavity.

For exanple, disclosed in JP-A-6-150999 is an electrical connector 100
havi ng contact retention feature as illustrated in FIG 14.
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SPECIFICATION
Title of Invention

Electrical Connector and Contact Therefor

Detailed Description of Invéntion

(Field of Invention)

The present invention relates to an electrical connector and a contact
therefor, more specifically to an electrical connector for retaining a contact
having vertically and horizontally oriented barbs offset in the direction of
insertion, and also a contact for such electrical connector.

(Prior Art)

It is conventional to secure a contact in a cavity of an insulating housing
by the provision of barbs along both side edges of such contact for
interference fitting between the barbs and the inner wall of the cavity. For
example, disclosed in JP-A-6-150999 is an electrical connector 100 having
contact retention feature as illustrated in FIG. 14.



Inserted into cavities 102 in the electrical connector 100 are contacts 110
_each having barbs 104, 106 which engage isolation walls between adjacent
cavities 102, 104 in such a manner that the barbs 104, 106 bite into the
isolation walls 112 to cause a stress. (Problemto Be Sol ved by the

| nventi on) Since it is typical to cause a stress in isolation walls
by the barbs, it is typical to have a thick enough isolation wall, thereby
providing the necessary strength, which nmakes it difficult to dispose

contacts cl ose her .. den t he abov ntione rior
art, the bar bsi‘ﬁftfg"'&l aéaé’lB‘F'? gb@ gﬂ‘? g}q?ércqngpc&rf]g@al%| di ng
stress condd each dmwngtlb&rbssb@lla,t |1@6 wdiich . engagevisolatione iveallss l:@twecm ain
limt int rh‘ﬁ M'&W&SOIOPVFUJ APGIRCH £'ndiniep thatahe barbs 104, 106 Gifesinfigr at i on

of the for ng...t he Laven n_intends to provide’ an el ectrical
connect or ﬁago?ﬂﬁkeiﬁmoag?uﬁ'eeééﬁ E$n force without causi ng

unreasonably | arge stress that reduces the strength due to crack and the
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I nvention tab-1ike contact portion at one end and a U shaped portion

at the other end portion along the |ongitudinal direction, wherein barbs
are forned at the side edges of the contact portion and fr_ee ends of the
U-shaped porti dn. consideration of the foregoing, the present invention intends to

provide an electrical connector having a large contact retention force without
causing unreasonably large stress that reduces the strength due to crack and
the like of the housing and a contact to be used therefor.
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It is another object to provide a contact which is simple in construction
and has a large retention force when inserted into a housing.

(Means to Solve the Problem)

The electrical connector according to the present invention comprises
contacts having barbs to be inserted into and retained by the barbs in plural
rows of cavities in an insulating housing and is characterized in that the barbs
comprise first barbs extending into isolation walls between upper and lower
rows of cavities and second barbs extending into isolation walls between

adjacent cavities in the same row and offset in the axial direction from the
first barbs.

The contact according to the present invention has a tab-like contact
portion at one end and a U-shaped portion at the other end portion along the
longitudinal direction, wherein barbs are formed at the side edges of the
contact portion and free ends of the U-shaped portion.



It is preferable that the isolation walls between the upper and | ower rows
of cavities in the housing are thicker than the isolation walls between

" adj acent cavities in the same row The cavities engagi ng horizontal
barbs are preferably open at one side in vertical direction. The barbs are
preferably sawtooth shape. (Enbodi nent) Now, one preferred enbodi nment
of the present invention will be descrBbed in detail by reference to the

acconpanyi ng di@m peferable that Uthé'%éélﬁﬁﬁﬂ wau ’an:eén the \fpp%? Fofer

perspective, fr r Vi e ect .l n

accor di ng FBWMW\QE‘S%‘“%?M’? R@‘?l@ eRC¥ %ﬁéﬂg‘m

her eunder tadjadefit cammstmthesametrew he eI ect rical connector 1. An

i nsulating housing 2 is nade fromany suitable plastic materi al and has a

rectangul ar fl e 4 or t he
flange 4. The mﬁ ﬁS?Fﬁgﬁ%g%‘?mﬁg hﬁ%e&gf ngéﬁgiglté &

recei vi ng dngiesticalgirestionact Eh I%fermﬁ bly sayvtgeticshanet bel ovv) 70 (see
FIGs. 8 and 9) and cavities 10 for recei ving power receptacle contacts (not
shown). Th extend the housing 2 fromits mating face 12 to the
rear end. E(m“b%ﬁaﬁgo %(ilon 6, s for with aslot 14 for,r ce|V|ng
an isol ation \/\/;N@W@fo%P rﬁfgg &mh%émn(ﬂge h BFFSEIb YRR op Wil o
vertical calescribed in detdibby refecemeet fortherancompangingdfawimgs. wi t h key grooves
16a, 18a, 18b in the side walls 16, 18 in the dlrectlon of

I nsertion/extraggti f.t conn for ke th nnect or.
The flange 4 |§[ﬁf‘ (}% g FﬁGﬁ 21 ?C ép%rr?’ &é\%e%ﬂ&o\}gﬁ&@gnfﬁ 24 at
both ends twiewsopf thneekelc aomeqﬁ@n @gco mgp dhe (prgserth dnygntian,bol t s
after ali gniesgedtivedy. t&?@:f@nrdn@al i8r made rdiguddertd IFIGsToL4t i deberibe ithet he

panel, therblé‘ Ql%gnhg val t Js'ih Hok fen the
e T e e

i n the matiexjendingforvardlyframnedhe dlanged . 26T he matingpueitiog G fsefmr@dawnh
contacts 70, (‘B%'?eéé&*sf 8CRP rebeFAY sighit rtﬁbaécﬁlté@t% "@%hl?lyp é'ﬂ'eﬁlédt Yo %s
tfaste

channel 3 261 %lovéh’; Sop DI 8 AE0T b ieg 10 £ Jg"dél f BelS e

contacts 70°9
will be desmccpt@@fmonr@p (notshewmyf t dhe aatiemlQextencpibeihaysig .from| G 2

are formed ftomatagefapen ©f the reat ehdig die

The mating portion 6 is formed with a slot 14 for receiving an isolation
wall of a matable connector (not shown) between two rows of vertical
cavities 10.  Also, the mating portion 6 is formed with key grooves 16a, 18a,
18b in the side walls 16, 18 in the direction of insertion/extraction of the
connector 1 for keying the matable connector. The flange 4 is formed with
a circular opening 22 and an oval opening 24 at both ends thereof. The
flange 4 is mounted on a panel (not shown) by bolts after aligning first the
circular opening 22 with a mounting hole in the panel, then aligning the oval
opening 24 with another mounting hole in the panel. The oval opening 24 is
adapted to absorb any tolerance of the mounting holes in the panel.

As best shown in FIGs. 1 and 2, disposed in the mating recess is a plate
portion 26 for disposing the signal contacts 70 on both surfaces thereof.
There are formed a plurality of channels 28 on both surfaces of the plate
portion 26 for disposing the contacts 70 therein. Shape of the contacts 70
and the way of retaining them will be described in detail hereinafter.
Rectangular openings 32 in FIG. 2 are formed for core pins of a molding die



for making latch arnms 30 which are described hereinafter. Now,
reference is made to FIGs. 5 and 6 to describe the nounting portion of the
contact 70. FIG 5 is a magnified front view of the area circled by a chain
line in FIG 2. A plurality of isolation walls 52 are disposed at a

predet erm ned space on the plate portion 26 having a | eading end portion
26a and tapered portions 26b, 26e in cdntinuous formwth the |eading end
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t heret hrough. The housing 2 is forne an opéning 38 at the rear end
t hereof for receivi n&_éia, separate connector (not shown). Portions of the
contacts 70 ex&ﬁé‘éﬁa kllh’éf%ﬁilﬁ@ patisl magnsitedl r¢ar view of the area circled

by the chain line in FIG. 4. The contacts 70 are seen in the cavities 46 of Y
-shape in cross section. Each contact 70 is formed with barbs 76a, 76b
(collectively represented by 76 in FIG. 8) at the free end 77 of the U-shaped
contact portion for interference fitting with the inner face of the respective
cavity 46 (see FIG. 8). The barbs 76 will be described hereinafter in detail.

Hlustrated in FIG. 7 is a longitudinal cross section view along the line
7-7mm FIG. 2. The plate portion 26 extends from substantially the center of
the l?ottom wall 36 of the mating recess 8 toward the mating face 12. The
leading end portion 26a of the plate portion 26 is relatively thin and is
coupled to the relatively thick base 26¢ through the taper 26b. The

channels 28 are formed in the base 26¢ in which the contacts 70 are
disposed.

The contacts 70 are latched by the channels 28 and the bottom wall 36
and extend rearwardly therethrough. The housing 2 is formed with an
opening 38 at the rear end thereof for receiving a separate connector (not
shown). Portions of the contacts 70 exposed to the mating recess 8 and the
opening 38 are contact portions 74, 77 for being electrically connected to the



opening 38 are contact portions 74, 77 for being electrically connected to
t he 5 mat abl e connector. There
“is formed a latch arm 30 in the opening 38 extending rearwardly fromthe
bottomwall 36. An inwardly extending projection 30a is fornmed at the front
end of the latch arm 30 for engagi ng and retaining a connector to be
inserted. A gap 42 is provided behind $he projection 30a between the inner
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the caviti e e 0
cavities (first barbs 76) are formed at the free end pOI’thI‘PS of the contawteportlon 79"

toward the front of the sheet of drawing as shown in FIG. 9. Apparently,
the barbs 76 and 78 are offset in the axial or longitudinal direction of the
contact 70. A guide taper 76¢ is formed at the rear end of the contact
portion 77. The barbs 78a, 78b are formed to extend horizontally while the
barbs 76a, 76b are formed to extend vertically. FIG. 10 is a side view as
seen from the direction of an arrow A in FIG. 9 and clearly shows U-shape
portion of the contact portion 77.

Now, illustrated in FIG. 11 is a magnified partial cross section view of
the retention portions as surrounded by a chain line in FIG. 7. The barbs
76a, 76b of the contact portion 77 engage the inner wall of the cavity 46 in
the bottom wall 36. In the present embodiment, the cavities 46, 46’ are
formed in two (upper and lower) rows and the contacts 70 are disposed in
the cavities so that the barbs 76a, 76b in the upper and lower rows of cavities
face to each other. The isolation walls 37 between upper and lower rows of
contacts in electrical connectors are normally thicker than the isolation walls
52 between adjacent cavities in the same row. As a result, the contact 70 1s
secured at the bottom wall portion by the barbs 76a, 76b biting deeply into
the 1solation walls 37 because the barbs 76a, 76b extend vertically toward



face to each other. The isolation walls 37 between upper and | ower rows of
contacts in electrical connectors are normally thicker than the isolation
"walls 52 between adjacent cavities in the sane row. As a result, the
contact 70 is secured at the bottomwall portion by the barbs 76a, 76b
biting deeply into the isolation walls 37 because the barbs 76a, 76b
extend vertically toward 6 the
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As apparent from these figures, thin isolation walls 52 enable the
contacts 70 to be disposed closely to one another, thereby achieving high
density. In the particular embodiment, the width of the isolation walls 52 is
sufficiently smaller than that of the contact 70.

Although the present invention has been described in detail on the
preferred embodiment, it shculd be understood that the present invention is
not restricted only to such embodiment and that various modifications can be
made depending on particular applications or needs.

(Advantages of the Invention)

The electrical connector according to the present invention features the
retention of the contact by the first barbs extending in the vertical isolation
walls between upper and lower rows and the second barbs extending in the
isolation walls between adjacent cavities in the same row, thereby exhibiting
the following advantages.

Any stress concentration in the isolation walls between the adjacent



(Advant ages of the Invention) The el ectrical connector according to
‘the present invention features the retention of the contact by the first
barbs extending in the vertical isolation walls between upper and | ower
rows and the second barbs extending in the isolation walls between adjacent
cavities in the same row, thereby exhibiting the foll ow ng advant ages.

Any stress concentration in the isolatian walls between the adjacent
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construction is F Cgprfb‘rlg ta‘hgﬁﬁag SFB YNt dﬁommsl fhe (tab-

cont act canshaped camtaetjpomqmat ongienchgndi ﬁ[hshapegportmremﬂledoﬁgltumnal Br| ef
Descr i ItOt | ondirecBon et RS othdr!éad t) hav ﬂﬁfﬁﬂ‘b@tdldﬁ‘g mefgidefedgeg ag'd f ont
connector a ent |

vi ew of t he(éﬁ gl,l[ergﬁe&?vélghng&eo?or}sﬁmﬁ %?efaﬁy & ﬁe@nﬁf SNA% agp t he
el ectrical A&% tenally,; the contact canls xgtam)‘:d lmth@hauwgwmh atlaegectedentior al

connector ifoleG 1. (FIG 5 A magnified partial front view of the
portion surrounded by a chain line in FIG 2.

Brief Description of Drawings

(FIG. 1) A perspective view of the electrical connector according to the
present invention.

(FIG.2) A front view of the electrical connector in FIG. 1.
(FIG.3) A plan view of the electrical connector in FIG. 1.
(FIG. 4) A rear view of the electrical connector in FIG. 1.

(FIG.5) A magnified partial front view of the portion surrounded by a
chain line in FIG. 2.

(FIG. 6) A magnified partial rear view of the portion surrounded by a
~ chain line in FIG. 4.

(FIG.7) A longitudinal cross section view along the line 7-7 in FIG. 2.

(FIG. 8) A plan view of the tab contacts according to the present invention
coupled one another by a carrier.

(FIG.9) A front view of the tab contact in FIG. 8.

(FIG. 10) A side view seen from the direction of an arrow A in FIG. 8.



(FIG 6) A mgnified partial rear view of the portion surrounded by a
~chainline in FIG 4. (FIG 7) A longitudinal cross section view al ong
the line 7-7 in FIG 2. (FIG 8) A plan view of the tab contacts
according to the present invention coupl ed one another by a
carrier. (FIG 9) A front viewof the tab contact in FIG 8 (FIG 10) A
side view seen fromthe direction of gn arrow Ain FIG 8. -
(FIG 11) A magnified partial cross section view of the retention portion

as surrounded by a phantomline in FIG 7. (FIG 12) A cross
section view along the line 12-12 in FIG 2. (FIG 13) A nagnified parti al
cross section view of the portion surrounded by a phantom|line
in FIG 12. (FIG 14) A cross section view of prior art connector.
(Description of Reference Nunerals) 1 —--------- el ectrical
connector 2 ---------- ~insul ating housing

(FIG. 11) A magnified partial cross section view of the retention portion as
surrounded by a phantom line in FIG. 7. '

(FIG. 12) A cross section view along the line 12-12 in FIG. 2.

(FIG. 13) A magnified partial cross section view of the portion surrounded
by a phantom line in FIG. 12,

(FIG. 14) A cross section view of prior art connector.

(Description of Reference Numerals)

I e electrical connector
2 e insulating housing
37,52 ———— isolation walls
46,46°,54  —emmememee cavities

70 e tab contact

74 e contact portion

76a, 76b - barbs (first barbs)
78a,78b - barbs (second barbs)

79 e side edges



37,52 e isolation walls 46, 46', 54  ----------

.cavities 70  ---------- tab contact 74  ----------
contact portion 76a, 76b EEEE T barbs (first barbs) 78a, 78b
---------- - barbs (second barbs) 79 S e - si de edges
Caimfor Patent (1) An electrical connector including. a plurality -of——
contacts having barbs to be retained in plural rows of cavities in an

i nsul ati ng housi ng, characterized §n that: sai HM}'“&L“H”B@HHI
first barbs extending into isolation walls between - Y ows
of cavities and second barbs extending into i solation wall's between

adj acent cavities in the sanme row but offset fromsaid first barbs in

t he axi al Qbiect%on 2) A contact for an electrical connector,
conprising:—faug—%ﬁ!¥ﬂk¥£ke contact portion at one end and a general |y
U-shaped portion in the |l ongitudinal direction at the other end,

wherei n bar{ly aAr elevtriesl @nnector ibeluding depleddies offconedsts havingChargrtbi ons
and free ends qfe S3idinél SPARAAral rowRC'of' 8hvities in an insulating housing,

characterized in that:

said barbs comprise first barbs extending into isolation walls between
upper and lower rows of cavities and second barbs extending into
isolation walls between adjacent cavities in the same row but offset
from said first barbs in the axial direction.

(2) A contact for an electrical connector, comprising:
a tab-like contact portion at one end and a generally U-shaped portion in
the longitudinal direction at the other end, wherein barbs are formed at
both side edges of said contact portions and free ends of said U-shaped
portion.



