E-ECTRI CAL CONNECTOR DETAI LED DESCRI PTI ON OF I NVENTION (Field of

_Invention)
" conprising contacts having engaging protrusions to
in a housing. (Prior Art) One exanple of this type of conventiona
el ectrica
Thi-s el ectrical. connector 100, conprlses a housi ng’ 101,

contacts

el'ectrically conductive shell 102 provided on the housing 101%so as to

The present invention relates to an el §§r|,qal"}t;e1ﬁnector

"Brigagetl and secur ed

connectors is shown in .FIG 4 (see U.S pa%ZﬂL~$b 5,064, 391) ..

glurality. of
103 to be engaged and secured in the housi ng 10j7d¢and an

cover the contacts 103. Each contact 103 is forned wth a pair of
engagi ng protrusions 104,105 projectiigfromthe both sides thereof to be

engaged and secured in a contact

(B).

Al so,
di stance H from each other along the

recei ving groove 106 as shown in FIG 4

posi tions of engagiAGrrRPEAL IComMErdR4, 105 separate apart by
insertion direction of the contacts

103 and are asymretrical with respect to a center line CL of the contact .

103." The positions of the engagi ng protrusions

order to increase the pitch between the neighboring contacts 103, 103.

DETAILED DESCRIPTION OF INVENTION
(Field of Invention)

The present invention relates to an electrical connector comprising contaéts

having engéging protruéions fo be engaged and secured in a housing.

(Prior Art)

One example of this type of conventional electrical connectors is shown in
FIG. 4 (see U.S. patent No. 5,064,39 1).

This electrical connector 100 comprises a housing-101, a plurality of confacts
103 to be engaged and secured in the housing 101, and an electrically
conductive shell 102 provided on the housing 101 so as to cover the contacts
103.

Each contact 103 is formed with a pair of engaging protrusions 104,105
projecting from the both sides thereof to be engaged and secured in a contact
receiving groove 106 as shown in FIG. 4 (B). Also, positions of engaging
protrusions 104,105 separate apart by distance H from each other along the
insertion direction of the contacts 103 and are asymmetrical with respect to a
center line CL of the contact 103. The positions of the engaging protrusions
104,105 are asymmetrical in order to increase the pitch between the
neighboring contacts 103,103.

On the other hand, the contact receiving groové_s 106 of the housing 101 in

which the contacts 103 are engaged and secured have contact insertion

104, 105 are asymmetri cal

in

-
A



On the other hand, the contact receiving grooves 106 of the housing 101 in
whi ch the contacts 103 are engaged and secured have contact insertion

-2- entrances 107 widening toward contact insertion edges to ease the

i nsertion of contacts 103. Al so, anot her exanple of conventi onal

el ectrical connectors is shown in FIG 5 (see JP-U- 3-95584). Thi s

el ectrical connector 300 conprises a +4musing 310 having a plurality of

paral |l el contact se i bol es 311, lural.ity.of contagts.320.to pe
engaged aﬁ'ﬂi&%‘é‘?ﬂ@y%ﬁﬁ Wé&?né’égmﬁeﬁ om gflges tg ppse @tfe ey et ng
310, and a gldedéls 10330 for pressing a flat cable 340 inserted into the
housi ng 310 agai nst contact ~ portions 325 of .the contacts 320. Each

contact 320 higo,dotE6r HQiniple of Sehiventiofid] &l8ktridal Gordtdry e Mwiid KR One
side of the base portion 321 to be soldered to a circuit board 350, a

cantil ever &lksaeslP-sff+8g98684).0n 324 extending fromthe other side of the
base portion 321 'to have a contact portion 325 for nmaking contact with a

bottom sur f ddds glectricaliconnectan B0 samprises aAdousing 3k haxing arpluzakitynefict

he sol der RILeoR AR tHEmaI 1AL Shbrs PUHeUAY of Gomace ALk burRsaEssur od | n
port1 on 322 TEasE S8l A oaitier 42eRBne ol F1ITIR Houll S BTn S8fr "
T s e o S b i o ©
spring por tpotioB2 2825 f the tomtiagtat320. de edge along a straight side wall of

the contact securi n&mhol e 311. (Problens to be Solved by the Invention)
Unf or t unat el Jachcentact \B2Athasrmbase pertiancd2 1, goseldex tine 826 extendiogfrom Fl G 4

has a di sadvantage in that the.contacts, 103.{end to. rotate.in the direction
as ! on s of ﬁle tt":ase portion %2% to be solc{ereg to a c%:cugt bLard 350, Ia !

cantilever shaped spring portion 324 extending from the other side of the base
portion 821 to have a contact portion 325 for making contact with a bottom
surface of the flat cable 840 at the tip thereof, and a contact securing portion
322 extending upwardly from the base portion 321 between the solder tine 326
and the spring portion 824 to be engaged and secured in the contact securing
bole 811. Also, a side edge of the contact securing portion 822 facing the solder
tine 326 is provided with two engaging protrusions 323 to be engaged and
secured in said contact securing hole 811 , and a side edge of the contact
securing portion 322 facing the spring portion 324 is a straight side edge along

a straight side wall of the contact securing hole 811.

(Problems to be Solved by the Inve_ntion)

Unfortunately, the conventional electrical connector 100 as shown in FIG.4
has a disadvantage in that the contacts 1038 tend to rotate in the direction as
shown by an arrow A in FIG. 4 (B) and thus are difficult to insext because the
engaging protrusions 105 located ahead of the other engaging protrusions 104

by a distance H hit the side walls of the contact insertion entrances 107 earlier



shown by an arrow Ain FIG 4 (B) and thus are difficult to insert because
.the engaging protrusions 105 | ocated ahead of the other engaging
protrusions 104 by a distance H hit the side walls of the contact insertion

entrances 107 earlier : : -3- than
t he ot her engagi ng protrusions 104 as the contacts 103 are inserted into
the respective contact receiving grooves 106 of the housing 101. Wi | e

in the conyentipnal, el ectrical ect 30Q as sh i A

engagi ng p\rig??ﬁgF8L}§erﬁ§Wgo%t°lg§%2?l}se' 4a?i%laéee @%Mﬁh%gkﬁeﬁ%‘%y{gecuri ng
hol es 311 : g&gi | SARE frdLoeiidenoli ne 326 of the
cont act sgggrr%ﬂ{g&%g?t@%@%g% 2 rvz{l%gf Iha%ﬁﬁﬁgeg?ggeéedgeogr oximty to the

spring port WhileSidtHeoédidntfohl élactrival camiechsr 800 as SHowiin FIGEyahes t he
bottom surface-of the.flat cable 340. Thi's neans that Totary nonent
devel ops, iengagialg pratrvsionsr 345 talbé esartedhand pe¢urgd jurthe montret seowringr dl y

and rotate_the gcontact seguring portion 322 t d'the spri portion 324
as the sli delessid qre form ,ngw%d%ﬁg%@ﬁ%%'w@ﬁ@oww cabl e
340 onto the contact .| or#' ns 25ﬂgf _chhe .gont cts 320. The kgt ary noment
acts to re&ﬁ%‘é"%é’%ﬁﬁ&g %rﬂ T thgn thg sig ed5e, Bropmin & & i th the
contact se s I : ' s ok t,p%FleQ qn%@
securing p@?%ﬁsggzﬁwrﬁ%% ‘F‘%@gie‘g?x?gﬁ? eotﬂ(;:lg%tgazgt%msadé&ctr (] 'ﬁgﬁe . This

causes a piabfagdopthdfiif é4blé 810 Thishh &l thiab gotary BRMESE ey eldPk iR suciont act
force because the contact points between the contact portions 325 at the
ti ps of sprimgnpertodeflecBthe spring hertidna824 dowmwardly maddrotate thhichbntagbwn.

It is an object of the present _invention to provi d@ﬁg -electri,cal connector

i ncl udi ng EBFHERRE RO Rtowagd the suring rortion; §24#s 1derdddisdnsersedns at
trical, |l ti ] h g f the. t f

e i ARl R IBE Pl Rabh PR e e B0 BER3F, "

inserted i @ﬁ@c%lf%g&%.%e ;otizty 1nSm3A0 ARG 1o WIGES 1 ed SiiRE BRE b Ry ent i on

to provide an trical _
engaging protrusions 323 with the contact securing hole 311, thereby resulting

in slanting the contact securing portion 322 with respect to the contact
securing hole 311. This causes a problem of difficulty in maintaining a
necessary normal contact force because the contact points between the contact
portions 325 at the tips of spring portions 324 aﬁd the flat cable 340 tend to
shift down.

It is an object of the present invention to provide an electrical connector
including contacts each having at least a pair of engaging protrusions at
asymmetrical locations with respect to the center line of the contact for
sécuring it in the housing, thereby enabling the contact to be easily inserted
into the housing.

It is another object of the present invention to provide an electrical
connector capable of maintaining proper alignment of the contact securing
portion of each contact with the contact securing hole, thereby maintaining
contact points between the contact portions and the matable substrate and

also maintaining the necessary normal contact force.



connector capabl e of maintaining proper alignnent of the contact securing
_portion of each contact with the contact securing hole, thereby maintaining
" contact points between the contact portions and the matabl e substrate and
al so nmai ntai ning the necessary nornmal contact force. (Means
to Sol ve the Probl ens) The el ectrical connector according to the present

i nvention conprises a housing formed-44th contact securing holes and
contacts each having a contact securing portion to be inserted and secured
in the respective contact securing. hole of the housing and features in the
follw ng respesdts tol BElweOtESPLoREIS)I- Ng porti-on of ..each contact to be
engaged and secured in the contact securing hole is forned with at |east a
pair of fir<Thaelkchdcariconmeglyi mgopdiog rtosthenpresenbdnherdiaie compeises er eof  at
mutual |y of fset |ocatjons alorg the contact insertion _direction, thereby
maki ng t hehonsing formed with cantach sequripgheles and eontagtsasshhaving agontget t he
center line of.t he%'%';.[%nt-a%tg.. Each,of .t he -cgnt ggt - secugi nﬁﬁ"%ﬁ# es 1s formed
with a conPefrneRuEon g beinseried apd secirefiip dhe Fpppective S HHanT er s
agai nst t hgjy.t | [ Sl - ' . L OB bsiantially
si mul t ane ogélle;? ; ;‘éé Hfgéuég %ﬂ% ??act?gé% lﬁsq; grg@e%% %L{‘#é tsg gﬁf g’?"#acf %%21?1?% n
entrance. portith 61 ddeh/cofitict €PHE Sﬁéé%edaé‘:ﬁpéééhii&i IOtH RnPAR SR rih WY | ON
conprises a housing forned with contact securing holes and contacts to be

i nserted aisdormed withl at leaisha pabnéffitst aaduetongl émdapin®prdtbesibnsiat both Each of
the contacts includes a base portion , a solder tine extending from one

si de of theidpgdsges thercofrat mubuslly loffset lagations aleng ithe sontdcs inssationdi ng
fromthe other,.side of the Rase portjon to ,have contagct portion for

ki ng conUERHGH RBSreb: SALEE: i iE 2830 Apras e ARERELAR HUOEHAORS ( he
tip thereof .. . ' rti | f il oF:

por i on betiEuBHic 3BphAfle SREU AN LB AR It bRE MERST |
secur ed i Nhélab & foPRlbaGHitls § eoM tablindeton edth8n& IBMHihE SRkt HLANNRGAQbIESAL UT €S
in the follow ng respects. The side edge of the contact securing portion
of each cochemferprapainst thao thbefisgtr iang peconidorngagingopratedsions halait | east

an engagi ng protrusion to be engaged and secured in the
substantially simultaneously as the contact is inserted into the contact

insertion entrance.

The electrical connector acéording to the present invention comprises a
housing formed with contact securing holes and contacts to be inserted and
secured in the contact securing holes of the housing. Each of the contacts
includes a base portion , a solder tine extending from one side of the base
portion , a cantilever shaped spring portion extending from the other side of
the base portion to have a contact portion for making contact with a bottom
surface of a complementary substrate at the tip thereof , and a contact
securing portion extending from the base portion between the solder tine and
the spring portion to be engaged and secured in said contact securing hole .
The electrical connector features in the following respects. The side edge of the
contact securing portion of each contact proximity to the spring portion is
provided with at least an engaging protrusion to be engaged and secured in the

contact securing hole ,and the side edge of the contact securing portion of each



contact securing hole ,and the side edge of the contact securing portion of

each -5- contact proximty
to the solder tine is a straight side edge along a straight side wall of
t he contact securing hole.. (Enbodi nent s) - Enbodi ments of the

present invention will be described in detail by reference to the
acconpanyi ng drawi ngs. FIG 1 shows an-glectrical connector of a first

enbodi nment ' ' wher gi | Sy a igew.gnd., (B) is
a front vi e%n%%&%ﬁlﬁ gtg tct? 3@%’?@@%’?@3%% 9&3‘%&@%@@??%&%%39%%%%‘1?—1 G
1(A), wher eiwalllPthe Sodtdet 88&naRchoIaNal ¥i ew when the contacts started to
engage t he" housing and (B) is a cross-sectional view when the contacts
have been. secured.in the housing. Please note, however;, that the contact

is not incross_  section.  In FIG. 1 and'2, an electrical connector 1
conprises a r@ﬁhﬂs}wtﬁhvi ng a plurality of contact securing holes 12, and

a plurality qgf foitacts 20 having .contact segyring, paortions 22 to be
engaged and i’?ﬁ?‘ﬁﬂ“?ﬂﬁs t?%et%ﬂrﬁﬁntswg |£§ desceiped 1ia deteil hy 10.
Each contac i t i ng_a .net l.ate and conpti ses a base
portion 21,{‘ea€g%c')]lc'§er ?e%%\éﬁag%%aﬁﬁnﬁ%@ﬂes °§°fsta"sﬁglﬁ‘éng'( CHIRECHIT of the
base porti osf RfirstCeriFodiflede oL thd PredeRhventd S'vbﬂ?é:é ) ig" il

“shaped spring portion ZSeextendi% ?romt e Irli'g t .S%@olgatﬁgmﬁgéga\ﬁ?(’)rtion
21 to have @B)dsnt front piev.iFIG. 26isf @ossdctival Qivvacalonkithe dinkaglommoriged on a
conpl enent ar substrate at the tip thereof, and a contact securing portion
22 projecti Jfé)uwh'emluﬁA):smnoﬁes@tmabm-whemh@eamm sténcted b ehegagel ne 27

i ng portion 25 extends upwardly fromthe

and e PO RRELL 902 I SRLINGBOET S5 e upuard Y, Lron
through o Sssarefflthe BRBIEE Roe e, REKBRE: ShRLHCotheRdas BO6T 6795 r om o
tip 25c of gdedfioppri ng portion 25.

In FIGs. I and 2, an electrical connector 1 comprises a housing 10 having a
plurality of contact securing holes 12 , and a plurality of contacts 20 having
contact securing portions 22 to be engaged and secured in the contact securing
holes 12 of the housing 10.

Each contact 20 is made by stamping a metal plate and comprises a base
portion 21, a solder tine 27 extending from the left side (in FIG.2) of the base
portion 21 to be soldered to a pad on a substrate, a cantilever shaped spring
portion 25 extending from the right side of the base portion 21 to have a
contact portion 26 for making contact with a pad provided on a complementary
substrate at the tip thereof, and a contact securing portion 22 i)tojecting
upwardly from the base portion 21 between the solder tine 27 and the spring
pori;ion 25. The spring portion 25 extends upwardly from the right side of the
base portion 21 and extends downwardly and obliquely through a first bent
252 and further extends upwardly and obliquely through a second bent 25b.

The contact portion 26 extends upwardly from a tip 25c¢ of the spring portion
25.



Each of the contact securing portions 22 of the contacts 20 is forned wth.
plural pairs of first and second engagi ng protrusions 23,24 (2 pairs in
“.this enbodiment) at the .both sides thereof to be engaged and secured in the
contact securing hole 12 of the housing 10. The first and second engagi ng
protrusions 23,24 | ocate spaced apart by space Wfrom each other along the
insertion direction of the contact 20°%t he upper -and | ower direction in

FIG 2 (B he first and d i t CWS 23 2 |
oot « 1 gk oF et endt ReaBRE noEORS 22 atobdnbiat 2U3s il sith 21

sur f aces Ogh{rgf Pghrss&f angd ﬁgﬁﬁg?gﬁwggwlwéggﬁgé %%‘55 Bnt¢hgs coONt act

insertion direction are sla ( : Insertion of T cont act
securing pembbditedd) AEHR HoR sidedithedeos BSbY érdthged @hd shéured iftltRe bontacg 10 is
provided with a plurality of contact receiving passageways 11.in parallel
to one anosdvaringhdlbd2lefithe hbusingdd. The first end spemdoendagingprotisiens i on in
FIG 1 (A)) for receiving the contacts 20. Each of .the-contact receiving
passageway3,24 locater snaced dipart by snaentWckromeeash athescpleng the gnserlion i ng t he

contact segurin rtion 22 , an openi.ng 18.for. contagt [t hr ough -
Which t ho. teth SEHercPBcs 80 Siin Wt safaver Aitsthol B KR 2 B saltiat " o0

t he openings, &46..far. - ] @?55-@ sd% ) ~a§!;|1£ ﬂ."f%ﬂ | | at er al
direction %fei%ﬁsg gﬁ%%%e%b% ( f’?giﬁe coﬁ%ao Igﬁg%??s{?gg%ol e 12
is upwar dl y Qid &at&dIihe O e QREARI20. FsOLY bidFaRATINE BNt And ls@cdd®® UpPper
surface of the housing 10. The contact securing hole 12 is provided with a
cont act i negdging pestrasions 2324y thegcantpel inseftidn dixectiond ase shamded iant er s

14, 15 against which the both first and second engagi ng protrusion 23, 24
abut subst egaei of ingertiom of thecosnsadt seonring pomdon 22dnte Gre enteplesecsmingct 20,

When t he cgq% t securing protrusion 22 of the contact 20 is inserted into
t he cont act® dring hole 12 for securing therein, the first and second

Tha i ot aneiaie Sutorlact AL R AGLG BEUMAR RN aladiy 0% 5

subst anti ak{ ¥n parallel to one another in the lateral direction (the upper and lower

direction in FIG. 1 (A)) for receiving the contacts 20. Each of the contact
receiving passageways 11 is provided with a contact securing hole 12 for
securing the contact securing portion 22 and an opening 16 for contact portion
through which the contact portion 26 projects. The contact securing holes 12
and the openings 16 for contact portion are disposed alternately in the lateral
direction of the housing 10 (see FIG. 1 (A)). The confact securing hole 12 is
upwardly oriented from the contact receiving passageway 11 to the upper
surface of the housing 10. The contact securing hole 12 is provided with a
contact insertion entrance 13 having a pair of first and second chamfers 14, 15
against which the both first and second engaging protrusion 23, 24 abut
substantially simultaneously during the insertion of the contact 20.

When the contact securing protrusion 22 of the contact 20 is inserted into
the contact securing hole 12 for securing therein, the first and second engaging
protrusions 23,24 of the contact securing portion 22 abut against the first and

second chamfers 14,15 of the contact insertion entrance 13 substantially



"-7- simul taneously as showmn in FIG 2 (A). As a result, the contact
“securing portion 22 does not slant with respect to the center line of the
‘contact securing hole 12 by the first and second engagi ng protrusions
23,24 during the insertion of the contact 20, thereby assuring easy

I nsertion of the contact 20. As the contact securing portion 22 is
inserted further, the first and second7engaging protrusions 23,24 of the
contact securing; portion 22 bite_into opposite side walls of the contact’

securing holimulaneguslfas shewn dat EL&- el iAsga pissulto {he coptact5e64E08 and

secured in the cqatact secguring,hol.e. s- shownsin ElLWG 2 .(B . Since the
cont act secﬂﬂ’:ﬁ%%%o‘f“[efgﬂg%nfﬁ@eﬁﬁp S%%Pﬁﬁfﬁ%“fﬁab‘éﬁeﬁg%%f%%“ﬁ&“ﬁt ai ni ng
proper al i gjiB b pyh ﬁ&éﬁam Sdd bl PE Lring s 2
during inser-tl(I%%bgﬂf';ﬁ%I e cont act qséex(i:%r‘gln%p%%?g{iﬁﬂﬂ%%%?%&#fﬂt&?ﬁ%&ﬁfﬁt he
cont act pof&i&e&oaﬁadtszmhaie%gr@%umgt SsyUinBertic of tley\esntdict 201 Aerthe upper
and |ower direetion-in FIG (A ) . Then, a second enbodiirent of this
i nventi on wiohtadt@eciaing pbetiorb22 isireweetedcfurthertHa ikt dud@edond engaging
cross-sectional view of a second enbodi nent of the _electrical connector

accor di ng tRyofmsionsc2bit of the contast securingportion %2 bitedntq epwpositensidet or 200
i i ng 21 i 1 plyral ity of -contact i les. 212

o0 pi ur TR ot Gnfactascated hatard s that ditodtae CienRias TorRindSden: act
L o . SNIR IS e t s

connect or | PrEaee] anlackiEA 0 Bl Mbntll deflurihIHoN 1FEouh I B RBLTL 001

same const rgifitd QHe dntdte eQufinpGPpokbiohN2 liFsecudedaiit! the HYhsHRHMNOI FRHe 2

plurality of contact receiving passageways 211 provided in parallel with
one anot hemaimtainéing ptapealelighmeot with thearepterdimadfthecontaet semrirgdeolef t he
sheet of drawing of FIG 3) to receive the contacts 220. Each contact

recei vi ng pésdugagdpsertion af theoonfagt apeuring portien 225 ceeplpngrifnf theo f or

[ t act ' tion,?2 d ' 213 f t
or t1 on t hieGUBHE RAFETPAAe G Hoteinanin She sBeran oree doacbin (FRECEBRY act
securing h%@ér&&%cami&?ﬁ;%mﬂgs 213 for contact portion are disposed

Then, a second embodiment of this invention will be described by reference

to FIG. 3. FIG.3 is a cross-sectional view of a second embodiment of the
electrical connector according to the present invention.

In FIG.3, an electrical connector 200 comprises a housing 210 having a
plurality of contact securing holes. 212 and a plurality of contacts 220 to be
engaged and secured in the contact securing holes 212 of the housing 210 in
similar manner to the electrical connector 1 as shown in FIGs.1 and 2. The
housing 210 has the substantially same construction as the housing 10 in FIGs.
1 and 2 and comprises a plurality of contact receiving passageways 211
provided in parallel with one another in the lateral direction (perpendicular
to the surface of the sheet of drawing of FIG. 3) to receive the contacts 220.
Each contact receiving passageway 211 is provided with a contact éecuring
hole 212 for securing a contact securing portion 222 and an opening 213 for
contact portion through which a contact portion 225 projects. Also, the contact

securing holes 212 and the openings 218 for contact portion are disposed



-8- alternately in the lateral direction of the housing 210. Each
.contact 220 is made by stanping a netal plate and conprises a base
portion 221, a solder tine 226 extending fromthe left side (in FIG 3) of
the base portion 221 to be soldered to a pad on a circuit board (not
shown), a cantil ever shaped spring portion 224 extending fromthe right
side of the base portion 221 having a8tontact portion 225 for maki ng
contact W t Rreb A ePotihoeI4idrar direition &M&@Q% y substrate (not shown)
at the tip thereof, and.a contact securing portion 222 projecti.ng upwardly
fromthe bas acmrdanwcmn bahwde by sthephn) 8 elietal PEate 3 dodvihgricessdbasy)
portion 224 simlar to the contact 20 of the electrical connector 1 in
FI Gs. 1 andpextiont2Is prsokder tinet326rextending frondthe lefiinide GnFIGLSYrofithebasqght
upper side of fhe base porélon 221 and extend ownwardly and. obllquely

tErougE a fli’?"é"%"“b?ht"zbﬁl@ °’b§9€ﬁﬂ’§%°a€£wéh9 P SR E%(;'Iy f

22
ot 22ac SRR EEe Aot ﬁﬁﬁx%#ft £501 U FiehF 3ide b BRseBeian Y O
securing poggj eguag% doﬁtié%g)olfﬁ&% gﬁs f&%ﬂakﬁg%ﬂh{cf: %&ﬁ{‘{ fﬂoega.ﬁ B@keald of NE

contact securing portion e contact rical connect or
1in FIGs. d cofifplemedtddy substiatsi(@et HORMY bhdachef tipNehersH, %‘id a &btHEd N9

portion 222 facing the spring portion 224 is provided-with two engagi ng
prot rusi onssezgsmboncﬂﬁza)mwmm&pmme hasdportinnt 221 betveaeaur i ng

hol e 212, a d a ‘ge[ e edge 212b of the .contact _se.curi.n portion 222 facing
the sol der wﬂ%m@g@rmgﬁﬁﬁw ctA0ief thel | of

tsgﬁu??ﬂéacéo%e‘%ﬁif?&h%ef AT g3 s gﬁ%ﬁgﬁﬁ%&%ﬁfﬁcm
engagi g PR FRom 2RAERR e DAL TIAREh A0 SRR 991 dhd NgrA act

securing hole gagifnig protrusions e wal l

212a of theloaivadlly C dbliggelf hRowdl? abfirstNBeRtORALY dHIBRIhbLOBREGhdshe
spring portion 224 acting on the contact securing portion 222, thereby
mai nt ai ni ngapvaddy aodiobhiquelyothrofigh heecondt bert mb.lfﬂhmg:opwdt |pmnt181222m th

respect to the &ont act_securing hole 212
extends upwardly from a tip 224¢ of the spring portion 224.

The construction of the contact securing portion -222 in the contact 220 is
different from that of the contact securing portion 22 in the contact 20 of the
electrical connector 1 in FIGs. 1 and 2. That is, a side edge 212a of the contact
securing portion 222 facing the spring portion 224 is provided with two
engaging protrusions 2238a,223b to be engaged and secured in the contact
securing hole 212, and a side edge 212b of the contact securing portion 222
facing the solder tine 226 is a straight side edge along a straight side wall of
the contact securing hole 212. Since the side edge 212a of the contact securing
portion 222 facing the spring portion 224 is provided with two engaging
protrusions 223a,223b to be engaged and secured in the contact securing hole
212, the engaging protrusions 223 bite into the side wall 212a of the contact
securing hole 212 by the rotary moment toward the spring portioﬁ 224 acting
on the contact securing portion 222, thereby maintaining proper orientation of

the contact securing portion 222 with respect to the contact securing hole 212



-9-" without reducing-the engaging force of the engaging portions 223 with
the side wal | 212a of the contact securing hole 212 when the

conpl ementary substrate is made contact with the contact portions 225 of
t he contacts 200. Therefore, the position of the contact point of the
contact portion 225 at the tip of the spring portion *224 and the

conpl enentary substrate does not shift =9-downwar dl y.and a given contact
force i s Mo fihat ' . i1 6k6s B0, t he
contact securi ﬁig‘egé}}“t@o}fﬂg"z&? gg{gn%%ef tgglggg?glﬁpgg%qgs% | S %@? rs geght

si de edge awall@IZafthe ghitast skeuyialel hodé 212 rieal thaComplatienfagy subsirgte? 12,
the side edge 212b of the contact securing portion 222 facing the sol der
tine 226 i sisgnade donfiachyithhthestonsaajiniortious 226 |0f thé comtacto200 Khevefone, ng

hol e 212 during the insertion of {he contact securjin ortion 222 into the

contact secthe PRyition of sho contact pRiptaf heomtags RATEOBI% nrbtho bt thee side
d 212b_aft ' td LT IS Si -t he side: edge 212b of .t.
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protrusion to the contact Securi ng uring rnsertio e

contact secghllside Ragé 202b I2¢he contalfl¥sRira@eportiont 222 Fruen thdSolller £ime0r di NY
to the electrical connector of the present Invention, the contact securing
portion is %26 iscal striaightodidé edge alongan straiglitiside vealljoSGocmitacigsegiring

pr ot r usi on'rsp‘gt t he both, sides:t herfof and | ocated spaced agart .or offset
from eacthdefde she side edee- i3 ot the, sentart secring poxiion RA2 Secing ther ds,

rospect t o HSe Ghe 286 if EREIG APREHE Rolichy i SR iSRG esifing ol
respect to ) [ ol e
| s provi dechité 9190durifie tha Gt A bt e SAERY SEdiBE WorBloR B ko fehleSt and

second chanfers agal ns whi ch the rst an engagl ng

pr ot r usi onscoBbatt se¢tih @hélie@ 12y thershyklairtaniug the dkiehi@idn ¢f thesRlclddga of the
contacts. Therefore, as the contact securing portion is inserted into the

cont act sed@kZbrafterdneertidne Thatis cincecthersidgedge 212b of the contact securing

portion 222 facing the solder tine 226 has no engaging protrusion, no rotary

moment is produced by contacting of the engaging protrusion to the contact

securing hole 212 during insertion of the contact securing portion 222.

(Advantages of the Invention )

According to the electrical connector of the present invention, the contact
securing portion is formed with at least a pair of first and second engaging
protrusions at the both sides thereof and located spaced apart or offset from
each other along the contact insertion direction. In other words, the pair of
first and second engaging protrusions are asymmetrical with respect to the
center line of the contact, and the contact securing hole is provided with a
contact insertion entrance having a pair of first and second chamfers against
which the both first and second engaging protrusions abut substantially
simultaneously during the insertion of the contacts. Therefore, as the contact

securing portion is inserted into the contact securing hole, the contact securing



portion does not slant with respect to the center line of the contact
securing hole by the first and second engagi ng protrusions thereby nmaking
"insertion of the contact easily and nmintaining coplanarity of the contact
portions of the contacts. Al so, according to the electrical connector of
the present invention, the side edge of. the contact securing portion
facing the spring portion is providedlO+th at |east one engagi ng

protr us! 0Ny b diCa SO ARG APFARES {o/ Ve B nbANTBE bf (BEEEaRD sl VEN
the conplehentary Substrate is nmade contact” wth the contact .portrohs of
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contact securing hole by the rotary nonment toward the spring portion acting
on t he conofilie coptactieasilpand nmintdihimesioplaveirity of thegoniacisertions o€thet i on of
t he contact securing portion wth respect to the contact securing hole

wi t hout reecrdpel§- t he engagi ng force of the engaging.portion with the side

wal | of the gontact securi ol e.., Therefor t he: posi.ti-on.of the,contact
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of the contact securing hole, the side edge of the contact securing
portion f asdchginglkolsoWitin thHenémnplemeuiagdsulistrage ik ensda comphtt withethanl | of
the contact securing hole during the insertion of the contact securing
portion i neantastepartiongcof the contacss, Hilecengagingprotnesion ditesigte ke sideent at i on
of the side gd after, insertj.on RLEF DESCRI PTI O\, OF . NGS, (FIG
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present i nyGRlonORetiall 8 Wl doiadsSscBukiB poeBinBhbrbb) hiipfabifl prip&"

(FIG 2)

orientation of the contact securing portion with respect to the contact securing
hole without reducing the engaging force of the engaging portion with the side
wall of the contact securing hole. Therefore, the position of the contact point of
the contact portion at the tip of the spring portion and the complementary
substrate is not shifted downwardly and a given contact force is maintained.
Also, since the side edge of the contact securing portion facing the solder tine is
a straight side edge along a straight side wall of the contact securing hole,
the side edge of the contact securing portion facing the solder tines is guided
along the straight side wall of the contact securing hole during the insertion of
the contact securing portion into the contact securing hole, thereby

maintaining the orientation of the side edge after insertion.

BRIEF DESCRIPTION OF DRAWINGS
(F1G. 1)
A first embodiment of the electrical connector according to the present

invention, wherein (A) is a top view and (B) is a front view.

(FIG. 2)



Cross-sectional views along the line 2-2 in FIG 1(A), wherein (A is a
cross-sectional view show ng the initial condition of the contact in
engagenment with the housing and (B) is a cross-sectional view after

securing the contact in the housing.- (FIG 3) A cross-sectional view
of a second enbodi nent of the electrical connector according to the
present invention. (FIG 4) A convehbtional electrical connector,
wherein (A) Gfoss-sp@iciRdciewe alofy thedliné B)-2iia FIGr d€4), seheietmalA) viiseav of a
mai n part of the contact. (FIG 5). _ A cross-sectional_ view of another
convent i onettossisectioniad aiew showingdhe initigl pondition afshe sentact iy engagemeher al s)

1, 200 el ectrical connector

10,210 . . housi n
12,212 with the housingand (BKisa fosysedional “"'Fsaf]fer securing the °°“ta°§ Sht agt
i nserting ﬁ?et#gl@s%el 14 ' first chanfer 15
e %0, 220

second cha cont act 22,222 cont act
securing por '§p3) 23 first engagi ng protrusion 24
second engagl ng protrusioen : -12-

A cross-sectional view of a second embodiment of the elecg;ricai connector
according to the present invention. |

(FIG. 4)

A conventional.electrical connector, whereip (A) is a perspective view and
(B) is a cross-sectional view of a main part qf the contact.

(FIG. 5) _

A cross-sectional view of another conventional electrical connector.

(Description of Reference Numerals)

1,200 “electrical connector

10,210 housing

12,212 contact securing hole

13 contact inserting entrance
14 first chamfer

15 second chamfer

20,220 contact

22,222 contact securing portion
23 first engaging protrusion

24 second. engaging protrusion



CLAI M FOR PATENT (1) An electrical connector conprising a housing having

contact securing holes, and contacts to be engaged and secured in sai'd
‘contact “securing holes of said.housing, each of said contacts including a
base portion, a solder tine extending fromone side of said base portion,

a cantilever shaped spring portion extending fromthe other side of said -—- -
base portion to have a contact portion f- nmaki ng contact with a bottom
surface of a conplenentary substrate at the tip thereof, and a contact
securing portion extending upwardly from ‘said base portion between said

sol der tine and said spring portion to be —-engaged and secured in said

contact securing hole characterized in thatg [ e of said -
contact securing portion facing said spri nalﬂgmhﬁa!ﬂlﬂgﬂmided with at

| east a second engagi ng protrusion to be e M din said

cont act secu6¥' W% P.g‘l.‘!.él%i‘ The el ectrical connector of Caim1l, wherein
a si de edge ecuring portion facing said solder tine is a
straight side gddsn¥eRHicAl &fnndc@hiconrikingal howfing diagingpodrtatt semuriring

hol e. (3) The electrical connector of Claiml, wherein a-side edge of

sai d cont act halesyandgortactsitobefeagaged aud secvaediin saifl gentast pecowingdaplos oh at

| east a first engaging protrusion to -be epgaged gand secured in said.contact
securing hol #aid hov(sn;g.mhe»fetmliceata%mrgei%ﬂ HP3ge POFiLY '\/Vné?@f’ﬁ d

first d d [ [ I t f .0t h
oL A secand NoRaLIa R ohl Ve 208 RSB SRe S EhRBRGk: LMY "0
first and second.cnaaghng o B Gl thanSidh & S5 BAEL pofitln W8 Havb aS8RRkcd 0 the

centerline sal securing portion, and Said each contact
securing hol oritfon/FoP i sletk YWrithctdrith Bibatlon Sia€idd oia coftiplenertaltf substratepai r

of first and second chanfers against which said both first and second
engagi ng proat thsd tipsthabedS ,suhka xontak Isgcwiing portien extepding wpyardycfromon of
sai d contact securing portion. . . ] ]
said base portion between said solder tine and said spring portion to be
engaged and secured in said contact securing hole , characterized in that:

a side edge of said contact securing portion facing said spring portion
is provided with at least a second engaging protrusion to be engaged and
secured. in said contact securing hole.

(2) The electrical connector of Claim 1, wherein a side edge of said contact
securing portion facing said solder tine is a straight side edge along a straight
side wall of said contact securing hole.

(3) The electrical connector of Claim 1, wherein a side edge of said contact
securing portion facing said solder tine is provided with at least a first
engaging protrusion to be engaged and secured in said contact securing hole.

(4) The electrical connector of Claim 3, wherein said first ar;d second

engaging protrusions locate spaced apart from each other along the insertion

direction of said contact securing portion so that the first and second engaging

protrusions are .asymmetrical with xespect to the centerline of said contact
securing portion, and said each contact securing hole is provided with a
contact in.s‘er't'ion entrance having a pair of first and second chamfers-against
which said both first and second engaging protrusions abut substantially

simultaneously during insertion of said contact securing portion.



