; e3eVRRS| U. U WBLWI'W n<1 FEMALE CONTACT BACKGROUND OF THE | NVENTI ON [ 00d1l] 5
. Field of the Invention The present invention relates to a femal e contact
that has a socket for renovably accommobdating a nmal e contact such as plug
or pin-type termnal so that an el ectrical contact occurs therebetween, and
nore 10 specifically relates to a fenmale contact that has a flat spring
held in its socket. [0002] 2. Description of Related Art In a known

t echni que (Japanese Patent Unexam ned 15 Publication No. SS-111082), a
femal e contact has a socket for accommobdating a nmale contact such as plug
or pin-type termnal,. The femal e contact includes, in its socket) a flat
spring whose elastic force is exerted on a nale contact accommbdated in the
socket) thereby keeping good 20 electrical contact with the nale contact.

[ 0003] According to the foregoing t i qu emal e contact 501 (see FIG
13) is manufactured through a proce?g@géghﬁggﬁ%%nding and cutting a netal
flat plate 601 25 (see FIG 10). In FIGS. 10 to 12, base elenents that are
2 intended to formrespective parts of the female contact 501 of FIG 13

are each denoted by a referengacrRuRd®p &r Fhk- Pwngigedysonething that is
hi gher by 100 than a reference nunber of five-hundred-sonething denoting

its 5 correspondi ng dantlln FIG 13. [0004) The flat plate 601 shown in
FIG 10 includes, fromleft to right in the drawing sheet, a spring el enent
620, a socket elerfeld6e0, the domdotior crinper el enent 630, and 10 an

i nsul ator crinper elenment 631. The spring elenment 620 is elongated in a
horizontal directi onTBf PF&sen. inpentiovkerelsiteserte Gl0fdraslea sathiskantial ly
square shape and i.s connected, in the mddle of one edge thereof, with the
spring el enent . RSt e APTkAte SPFarrBIabiY e asggEmedating a male

contact such as plug er pin-type terminal so that an
electrical contact occurs therabetween, and more
10 specifically relates to a female centact that haz a flat
spring held in its socket.
[0002]
2. Description of Related Art
In a known technique (Japanese Patent Unexamined
15 Publication No. 55-111082), & female contact has a socket
for accommodating a male contact such as plug or pin-type
férminal, The female contact iﬁcludes, in its socket, a
flat spring whose elastic fo;ce is exerted on a male
contact accommodated in the socket, thersby keeping goed
20 electrical contact with the male contact.
(0003]
According to the foregoing technique, a female
contact 501 (see FIG. 13) is manufactured through a
process such as bending and cutting a metal flat plate 601

25 {see FIG. 10). 1In FIGS. 10 to 12, base slaments that are



15 the socket element 610, the conductor crinper elenment 630 is connected
with the socket elenent 610 via a connecting portion 630a. The conductor
crinper element 630 is elongated in a direction perpendicular to an

el ongation direction of the spring element 620. The insulator 20 crinper

el ement 63l is connected with the conductor crinper elenent 63D via a
connecting portion 63la that | ocates opposite to the connecting portion
630a across the conductor crinper elenment 630. The insulator crinper

el ement 631 is nore elongated in the direction 25 perpendicular to the

el ongation direction of the spring 3 enment 620 than the conduct or
crinper elenent 630 is. The spring elenent 620 has, in the vicinity of its
free end, three pairs of projections 621, 622, and 623, which are paired in
a wdthw se dir I f.th ri.ng el.enent 5 620, respectively. The socket
el ement 610 hasqgﬁggﬁgﬁiﬁé gi%ﬁ rn |%%§ﬁ§§nfgft?o°FoFﬁFaf?&ﬁb%ecﬁﬂkﬁfq:hat
extends in the i gen ~difegtd f [000s] In the follow ng
description, a gi@rlieétgi gﬁéru%%i%%é %%er%éﬁ%?%ﬁ?%r?y ?%erroeﬁlﬁﬁ PREP S Qi ng
sheet of FIG 1Qiksh@efdcdedomstngverhizeal 1dir IQn" l,an f of, the
flat plate 601 visible in FIG 10 g;/s defi ned al,)sa"q‘:,ta{!E'(el'su%3 acgpﬁ1 [%%816] ®First,
the spring el emenfefidtre snivedidr i 8f 0 riwehhendbads BaRerraincS Wb iR FliGs 11
More specifically, the spring elenent 620 is bent 180 degrees towards the
socket el efrent 6%frsapcasiing esttalini §hGa Xurface-to-surface contact between
t he socket elenent 610 and a front portion of the spring el ement 620

i ncl udi ng the projectli®8A81 621, 622, and 20 623. Then, a portion of the
spring el enent 620 caonfranting_the socket el enent 610, which neans the
front portion includitR§ £hETpPOFERt $bhssBRD 162X 1Gand0648cledesherfivomnt 0 a

convex shape protrudi ng . u rd, in such a nner that the pair of

proj ections 6229%{5)% OO%tl?g?ﬁénZ%f“%p "H‘é’%ggﬁe'b'f } P ogk et eeamemeidl 610 and
the spring el enbrioBss FoeBint e litee Rt Rim oasef £ cantbe 1 n
contact Wigh a syriAGea0b.t Eﬁiﬁﬁ&keéleﬁleﬁgﬁgﬁl.61%heH%§%iF§eQPé&ein%n sg 0x,

which is a part of the 5 spring el enent 620 other th convex rtion,

i .e., other thapstbeoddae8tl RArtd AbriRchtsi Ng: the iBHOIBCtFRNS 1621, mﬁﬁZ) and
623, is folded so that surfaces of its folded two parts contact with each
ot her al ong subsdcieti allbyeron dltehaane phatenssalhe speket seifenl 640 and

ot her el enments

connected, in the middle of one edge thereof, with the
spring element 620. In the middle of an opposite edge of

15 the scocket element 610, the cqnductor crimper element 630
is connected with the socket element 610 via a connecting
_portion €30a. The conductor crimper element 630 is
eiongated in a direction perpendicular to an elongation
direction of the spring element &20. The insulatoer

20 crimper element 631 1is connected with the conducter
crimper element 630 via a connecting portion 631a that
locates opposite to the connecting portion 630a across the
conductor crimper element 630. The insalator crimper

element 631 is more elongated in the direction

25 perpendicular to the elongation direction of the spring



10 whi ch have not been bent yet. [0007] The tongue 610a illustrated in FIG
10 i s bent downward, thus formng a |atch nenber SICa (see FIG 11) that

| at ches the femal e contact 501 to a non-illustrated 15 housing that houses
the femal e contact 501 therein. [0008] Next, the socket elenent 610, the
conductor crinper elenent 630, the insulator crinper elenent 631, the
connecting portion 630a, and the connecting portion 631la 20 are bent into
respective shapes as shown in FIG 12. To be nore specific, these elenents
are bent along alternate |ong and short dash |lines and alternate | ong and
two short dashes lines illustrated in FIG 10, thereby form ng a sOcket
510. The socket 510 has a substantially:55 rectangul ar-cylindrical shape
whose bottomwall 511) side 5 walls 512, and top wall 513 shown in FIG

1 e, onstL b Rpesiuge a0 gRRc Rl Ol PLatlt BT,

illustrated'in FIG 10. The portions are ¢
front edges abutrkengpeasd éﬁéﬁgﬁtfggﬁhgagpanckgg %gégpg%ye$§n§gg Pﬁ% and

the insulator crinper element 631 illustrated in Fl are respec‘?vely
formed into a cenductirecraaiper 3@ randcaionsNsiat @22¢r hARek2$3 L, gach of
which has a U-like shape with its top opened. The connecting portions 630a
and 10 631a il | aserpaewd nnFRGwitbhetee alisecshapest WHd k@ riwhghel éertrop
opened, thus form ng a connecting portions 530a and 531a, respectively.
[0009] I n Phe sPafe SIPRHSCiNeY G The, sphketpreo}ewimito$d 0684s 16n anpkrfizg of the

spring el enent ?ﬁﬁgare In contact with inner faces of the side walls 5I2)
and the project BoAiGr GERESEpFPnEoED eirefRNBR0 6dfe shabgestandsh inhe
openi ng 510b. [001 20 In_Fl 12, the parts, corresponding to the
respective el eng]?ﬁ gloéfﬁ?ng%,de%ff:‘i%%ﬁ l%értﬁd ¥81a illustrated in FIG 10
are already in finisggg %grns, and therefore denoted by the respective
ref erence nunbers 510, % , 531, 530a, and 531a, which are the sane as in

FIG 13. 25 [0011] In the following description, a direction running
10 perpendicularly through the drawing sheet of FIG. 10 is
defined as a "vertical direction", and a face of the flar

plate 601 visible in FIG. 10 is defined as a "surface",

(0006]

First, the spring element 620 is bent inte such a
15 shape as shown in FIG. 11. More specifically, the spring
element 620 is bent 180 degrees towards the socket element
610 so as to establish a surface-to-surface contact
betweesn the socket element 610 and a front portion of the
gpring element 620 including the projections 621, 622, and
20 623, Then, a portion of the spring element 620
confronting the socket element 610, which means the front
portion including the projections 621, 622, and 623, is
bent into a convex shape protruding upward, in such a
manner that the pair o¢f projections 622 confronts the

25 opening 610b of the socket element 610 and at the same



6 Finally, a portion of the spring elenment 620 extendi ng out of the socket
510 in FIG 12, i.e., the portion 620x which is a part .of the spring

el enent 620 other than the convex portion, is cut away. The renmining 5
convex portion of the spring elenment 620 fornms a flat spring 520 as shown
in FIG 13, thus conpleting the femal e contact 501 that has the flat spring
520 held in its socket 510. [0012] 10 After the cutaway process, the

proj ections 621, 622, and 623 in FIG 12 provided at the convex portion of
the spring el ement 620 beconmes constituent parts of the flat spring 520. In
FIG 13, accordingly, the parts corresp%nding to the projections 621, 622,
and 623 are 15 denoted by the reference 'nunbers 521, 522) and 523,
respectively. [0013] In the female contact 501 shown in FIG 13, the flat
spring 520 is | gghe hgw«sQC i 20 j ections 52 | one.
One end of the ;?sllgltB g?)%élqr?t; %Ogalsg% %ﬁg\écgﬁ‘gﬁ iﬁﬁée'?' ot fltrﬁéés%% é’t% 510a
which is providedeabpaihef élamddr of20t N REkelpabBai BoFLGit 18es | §nddd
contact with the bottomwall 511 of the socket 50 but is not 1atched to

t he socket 510. s2bface/ SUIVMARY i6F cohitadINVENH ON EQPAAMe | & apha PP i@k US
mounted with the femal e contact 501) deformation of the flat spring 520
soneti mes occur sldmenn@ld.a bord,i ruptytdredROxet shidiorisexapple, oM thlaecki ng
rod, which is inserted through the nale-contact inlet |located leftward in
FIG 13 info théPsHtketlSENL] B0 tdlerndg heonttihruidoprerapobeidm cort.act with
one end of the flat spring 520 at the nmale-contact inlet or may enter

bet ween 10 the PFBRY SPirnghe26+2id ROFEipht Hsmuidng Bhe ryfoiehbienciédt, 510.

Pot 1 at thed to Pb SOkERI516" IeEnas Ehseretegaion e Patasshivag 520
the socket 510 PSR OPERst, ¥ i3ncBIER Bt BRoRE kAR I aRertr Enannor
A e BEUE T e
contact wibh thgnim @acentdeiveedOnbohad: .

[0007]

The tongue 610a illustrated in FIG. 10 is bhent
downward, thus forming a latch member 510a (see FIG. 11)
that latches the female contact 501 to a non-illustrated

15 housing that houses the female contact 501 thérein.

[0008]

Next, the socket element 610, the conductor crimper
element 630, the insulator ecrimper element 631, the
connecting portion 630a, and the connecting pertion 63la

20 are bent into respective shapes as shown in FIG. 12. To
be more specific, these elements are hent along alternate
long and short dash lines and alternate long and two short
dashes lines illustrated in FIG., 10, thereby forming a

sccket 510, The socket 510 has a asubstantially

25 rectangular-cylindrical shape whose bottom wall 511, side



An object of the present invention is to provide a female contact that can
prevent deterioration in elasticity of a flat spring held in a socket.
(0D16] 25 According to the present invention, there is 8 provided a
femal e contact conprising: a tube-shaped socket having a wall that defines
a mal e-contact accommodati on space and al so having, at its one end, a

mal e-contact inlet in the vicinity of which a first hole is forned and 5 a
flat spring that is held in the accommbdati on space so as to apply elastic
force to a male contact received in the accommopdati on space, the fl at
spring having its one end positioned at _the male-contact inlet and having,
inthe vicinity of the one end) a firstsprotrusion engageable 10 with the
first hole. [0017] Wth the foregoing construction, the first protrusion of

the flat spring t fir hol e of e ket are engaged with each
ot her, thereby f"%?gﬁi %%’heg&% £158 gﬁﬁ?nggfjc:) tshgwgocﬂet .E%‘T'hus}ztr?éeflat
spring is, via i j prQt r usi at Lt vi cl.ni ty..af the
mal econt act inl Ig%lﬁ%%it{%%dso%(e?%%géﬁi %%g,lblg\s/er%?%f gl?:hecq%%r}fg \ra&ﬁ’, whi ch

is inserted threugh thedmheeg0nhactei M@l IO Jhe1505Ket s Oarnocthﬁé@ ng

continuity, is in 20 contact with one end of the flat spring at

mal econtact inleke thenddrati wpeh nghdix Wichkebigdd defenmyansdot hangfore can
be prevented fromdeteriorating in elasticity. 25 BRI EF DESCRI PTI ON OF THE
DRAW NGS 59 O ke armhdugtbhercmlnpect seldémattur 630 anshdadvcaat agesu Rftoikhe
invention wll appear nore fully fromthe follow ng description taken in
connect i on wit hceiersaccotdenenitng €Flawi Ajbustrankidch:ir6 FPG. 1 18 aaxkan view
of a fermale contact according to an enbodi nent of the present invention;
FIG 2 is a sideeSRERiTPLY hECFRefh &ntDnt aBendygtest ranisgern5BPGand as seen

from an under sjde .of the dramﬁng fheet of FIG K 1;
insulatox crimper 3531, each of which has a U-like shape

with its top opened. The connecting portiocns 630a and

10 63la illustrated in FIG, 10 are also shaped U-like with
its top opened, thus forming a cennecting portions 530a
and 531a, respectively.

[0009]
In the state shown in FIG, 12, the projections 621

15 and 623 of the spring element 620 are in contact with
inner faces of the side walls 512, and the projections 622
of the spring element 620 are engaged with the opening
510b.

f0010}

20 In FIG. 12, the parta corresponding to the
raspective elements 610, 630, 631, 630a, and 631a
iliustrated in FIG. 10 are already in finished forms, and
therefore denoted by the respective reference numbers 510,
530, 531, 530a, and 531la, which are the same as in FIG. 13.

25 [0011]



10 FIG 3 is a sectional viewtaken along a line IIII1Il illustrated in FIG
2; FIG 4 shows a fragnentary vertical section of an apparatus nmounted with
the female contact of FIG 1 in which a male contact is accommodat ed; 15
FIG Sis aplan viewof a flat plate that is used to formthe fenmale
contact of FIG 1; FIG 6 is a side viewof the flat plate illustrated in
FIG 5 as seen froman under side of the drawi ng sheet of FIG 5; 20 FIG 7
is a side view showing a state where a spring elenent of the flat plate
illustrated in FIG S is bent over and partially bent into a convex shape
in process of manufacturing the femal e éontact of FIG 1; FIG 8 is a plan
view show ng a state where a socket 25 €lenent of the flat plate
illustrated in FIG 5 is forned 10 into a tube-like shape and a conductor
crinper elenent and [ | ator cri r engnt of t.he flat plate_.are
formed into U-1ike s%glﬁggfyh p%)oc%csrstr{% rrglrsluﬁt?ﬁ urs‘lprfdntghee?@ﬂ%fte c%ﬁt act of
FIG 1;5FIG 9 | i.de vi.e 5 act uredf enal e nt a
illustrated in lﬁ%h&c@ngs as/dete\rll\é?% r%&gaﬁghﬁﬁgg%e%f E?%é gl%évm i(r:f%'éhgtgte of
FIG B FIG 10 igoa Rirane2g.eWidfcd fiata phate dhatnd Sspseel 0o fHaMia 620
conventional fermale contact;10FIG 11 is a side viewshow ng a state where
aspring el ement opfied iahl @he pbodaid Ipdstisieds rukl Svadd iTheeBbmPMARgand
partially bentinto a convex shape inprocess of manufacturing the

conventi ondl fepatexopacionFléX tRei spaisydelamevshéil ngoamst at e haler e
al5socket elenent of the flat plateillustrated in FIG 10 isforned into a

t ube- i ke shapeaptira Gé8fidast showy ilmpELE} elbntthaadcampiatsigatbe female
crinmperelenent of the flat plateare forned into U-like shapes inprocess of
manuf act ur i ngt heekRfrentionahat efdbe BEntHEE; FRFIOB G20 3heke qig) d&svi ew of
the conventional female contact. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
[001B] 25 In th&%F%% owWfng, a certain preferred enbodi ment of 11

[0012]

10 After the cutaway process, the projections 621, 622,
and 623 in FIG. 12 provided at the convex portion of the
séring element 620 bacomes constituent parts of the flat
spring 520. In FIG. 13, accordingly, the parts
corresponding to the projections 621, 622, and 623 are

135 denoted by the reference numbers 521, 522, and 523,
respectively.

[0013]

In the female contact 501 shown in FIG. 13, ﬁhe flat

spring 520 is latched to the socket 520 wvia the

20 projections 522 alone. One end of the flat spring 320 at
a male-contact inlet of the socket 510, which is provided

at a left side of the socket 510 in FIG. 13, is in contact

with the bottom wall 511 of the socket 510 but is not

latchad to the socket 510.

25



the present invention will be described in conjunction with the
acconpanyi ng drawi ngs. [0019] First, a female contact according to an
enbodi ment 5 of the present invention will be described with reference to
FIGS. 1, 2) 3, and 9. In FIGS. 1 and 2, arrows X, y, and z which are

per pendi cul ar to one another stand respectively for |engthw se, w dthw se,
and vertical directions of a female contact 1 of the enbodi nent. The 10
direction x follows a direction in which a male contact is inserted into or
pull ed out of the fenmale contact |, and the direction z follows a direction
in which a | aterdescribed flat spring e?erts its elastic force. [0020] 15
The femal e contact 1 conprises, fromleft toright in FIGS. 1 and 2, a
socket 10, a conductor crinper 30) and an insulator crinper 31. The socket
10 has a substantially rectangu% r-cylindrical shape that is elongated in
the direction x. The conductor ﬁ#@éﬁ&’Ogdﬂbgﬁﬁa%ﬁgﬁﬂ%cted, via a connecting
portion 30a, with onegng,of the socket 10. The insulator crinper 31 is
connected, via a connecting portion 31la, with an end of the conductor

cri mper 30 on the si dg GRPGSS £ hEEADIAGH BAPESHLIOR.A08. . The [ emal e

contact 1 further includes a flat spring 25 hel'd 1n e socke

order to apply ehasiistibaree thd 210 aphBie RONLafbeihal oicéuélgcé%mgl ted in
t he socket 10. Respective parts of the fenmale contact 1 are all madé of the

sane conduétiveanebatiakite. checlyr asiss.havidry eedddlejely Bhedkigbastdacity. 5
[ 0021] An opening of the socket 10 provided at a left end thereof in FIGS.
1 and 2 fornms awhidle- tontmedrted] aebhrbhgliougie whabdrcontmake tohdtaclodaxednsert ed
into the socket 10. 10 [0022] The socket 10 has a bottomwall 11, two side
wal |'s 12, and ale®pragsl | in3FIfhe Yot ivfin welhe PBecket s P38t afivwi athgeking
rectangul ar in planar shape. The side walls 12 stand vertically upward from
edges in the wi BPHWHRELYs HB¥elr df FAWEchotib RaPI b4, of d&he jfdathe
directiony. The to Il 13 mhiqg connect s, upper edges of the two side
wal I's 12, is ins%‘éﬂr’% ?@P \ﬁ%t A AL Y- Qg‘éfcéﬂ‘é% g2Ri th t he
bottom Wallb 11, tlIlgefl td.%g\é@é%SSﬁ’ar%thEhgo&)&n V}i?allllS 5:.It§ Lf)rtmse asoc:ket
mal e- cont act accommodat i on space.
510. This may cause deformation of the one end of the
flat spring 520 which is not latched to the socket 510,
and thus elasticity of the flat spring 520 can often be
deteriorated. As a result, a male contact accommodated in
15 the socket 510 cannot receive adequate alastic force and
therefore cannot be securely held therein. This
disadvantageously prevents the flat spring 520 frem
demonstrating its own function, that 1is, keeping good
electrical contact with the male contact.
20 {0015]
An object of the present invention is to provide a
female <contact that «c¢an prevent deterioration in
elastiecity of a flat spring held in a socket.
{00le}

25 According to the present invention, theres is



[0023] As illustrated in FIG 2) the bottomwall 11 of the socket 10 has an
opening 1la forned substantially in its center. Wen a | ance 50a provided
in a housing 50 (see 25 FIG 4) in which the female contact 1 is housed
cones into 13 engagenent with the opening l1la, the fenale contact 1 is

| at ched to the housing 50 so that the female contact 1 can be prevented
fromfalling out of the housing 50. [0024J 5 Notches 12a are forned at an
edge of the socket 10 defining the male-contact inlet, which is fornmed by a
| eft hand opening in FIGS. 1 and 2. To be nore specific, notches 12a are
formed at | ower portions near the bottomwall 11 of edges of the respective

side walls 12 at the 10 nmal e-contact infet, as illustrated in FIG 2. Each
side wall 12 has an opening 12b that is forned substantially inits center
and is elongate i.rection Jhe o enln s 12pb re away from
the mal e- contac? |nﬁ Fe?ﬁésé%%ﬁaft ﬁmg%’ ﬁe %&F@ﬁb? i@%gn CX%R8 whose

the direction z Il lustrate

socket 10 is pr Qyw@dawtngaﬂon@esﬁgseﬁtlaase% hehdd,nG, aRaEQ- 'anaf
shape elongated in the direction x, Which are forned si de by si e 2 ong the
direction y. ThEnIeeu:asuseﬁelafcﬂr&tfyoe;fl weiRns 1@rst nenet Rsofsthat gagwal |

13. [0026J The flat spring 20 elongated in the direction x has, 25 in a

pl an view &f Fl & flat aspmilngt ahttallkyhebdt angtheaaraccotdodation space so

15 | ocation areh§?i%£5? Lé?f’%hé@cﬁék it@glﬁg&) gggé%gcg$$gﬁggs ect to

as to apply elastic forea to a male contact received in

the accommeodation space, the flat spring having its cne

end positioned at the male-contact inlet and having, in

the vicinity of the one end, a first protrusion engageable
10 with the first hole.

{0017]

With the foregeing constructiaon, the first
protrusion of the flat spring and the first hole of the
socket are engaged with each other, thereby latching the

15 flat spring to the socket.. Thus, the flat spring 1s, via
its first protrusion, latched in the vicinity of the male-
contact inlet of the socket, Accordingly, even if a
checking rod, which is inserted through the male-contact
inlat intc the scocket for checking continuity, is in

20 contact with one end of the flat spring at the male-
contact inlet, the flat spring is unlikely to deform and

therefore can be prevented from deteriorating in

elasticity.

25 BRIEF DESCRIPTION OF THE DRAWINGS



shape which is slightly smaller than the bottomwall 11 of the socket 10,
and has, in a side viewof FIG 2) a convex shape whose top is fornmed by
its mddle in the lengthwi se direction, i.e., the direction x. 5 ~ [0027]
One end of the flat spring 20 | ocates at the nmal econtact inlet of the
socket 10. The flat spring 20 has, in the vicinity of the one end, a pair
of hooks 21 that protrude out in the direction y. The hooks 21 are engaged
10 with the notches 12a of the socket 10, thereby latching the flat spring
20 at the mal e-contact inlet of the socket 10. The one end of the flat
spring 20 is in contact with the bottomwall 11 of the socket 10. [0028] 15
The flat spring 20 has, in the top of tHe convex, a pair of projections 22
that protrudes out in the direction y in the same nanner as of the hooks
21. The projections e it 0t pepi ngs 12b fornmed in the side
wal I's 12 of the sockgct?t%. a2‘2% i | ug}é%a[&gég‘?%so‘ﬁ %aq‘g’,reg 5% SEVABRRAERS t he
projection 22 i grsordl &4y t I e vk of the
convex of the flat spri ngéng%efls@ﬁlog%ﬁygaign&t e f&ﬁggct&?@ﬁ tzhevm%toft%?&ﬁleng

proj ections 22 hesagighisposeskdm tihe eReRAsH12P.cn 00RI] a%%oh(?%}?yin
specifically, when a nale contact is not 15 accommodated i n & $Gcket
10, the flat spdragiifs dmewsitiid ed with the projections 22 being in contact
wi th edges that define upper ends of the respective openings 12b, as
illustrated in FIGS. FZGand 3s Al phan wiidy fi as€enabn edntmctohecsaiingct, a
front end of the nmale contact is pressing the top of the convex of the flat
spring 20 whi chtPsah [RERegymenty f doRnResEntDirVent imml:l out of a nal e
contact, the top of the convex of the flat spring 20 is nmoved upward into
its original state, iF18:, 4 1 sttat &1de SHih PA FHios. femasg 3cordsch a

novenent of the at, spri,ng 2Q0_1s Limted in_accordance with a size of the
openi ngs 12b. Tﬁ%%um?ﬁ%eSrgPeg?ani 33 SPE nbYADI ¥ i WS ide; iofalthe

direction until . .C i ntact with edges that define upper and
| ower ends of tﬂ%gg%gbgggftghﬁg%gbeﬁings 12b. [0030] The other end of the

flat spring 20 |ocat gggdownstr gaguip;ghAdi rAGL @Qkaﬁoggoﬂwiachh mglyg_contact

is inserted into the socket 10, i.e., left to right direction 20 1h the
drawi ng sheet of1#!i@Pustratel 3n &md. iy other words, |ocates near the
connecting portion 30a. The other end of the flat spring 20 is bent upward
with its under surfa€@cbeknghionscantfragmahtdrit hee bdiceamssskliod laof ahhe
socket 10. During insertion and pullout of a male contact, the other 25 end
of the flat sprapmpra@us| imgestedi ongth hehei femaloncontact of FIG. 1 in

which a male contact is accommodated;

15 FIG. 5 is a plan view of a flat plate that is usad
to form the female contact of FIG. 1;

FIG, € is a side view of the flat plate illustrated
in FIG. 5 as seen from an under side of the drawing sheet
of FIG. 5;

20 FIG. 7 i3 a side view showing a state where a spring
element of the flat plate illustrated in FIG. 5 is bent
over and partially bent into a convex shape in process of
manufacturing the female contact of FIG. 1;

FIG. 8 is a plan view showing a state where a socket

25 element of the flat plate illustrated in FIG. 5 is formed



16 while kept in contact with the bottomwall 11 of the socket 10. [0031]
AS illustrated in FIG 4, a male contact 70 5 acconmmodated in the socket 10
is supported in a sandwi ch nanner between the top of the convex of the flat
spring 20 and a under surface of the top wall 13 where the recesses 13a are
formed. under this condition, the flat spring 20 exerts upward el astic
force on the mal e contact 70, which 10 enables the nmale contact 70 to be
securely held in the socket 10. As a result, good electrical contact is
kept between the contacts 1 and 70. [0032] The conductor crinper 30 and the
i nsul ator crinper 15 31, each of which s a Ulike shape with its top
opened, are used to crinp and fix a conductor 32a and a insul ating shel

32b, respectively, of an electric wire 32 which is nounted on the fenale

contact 1, as ik t _kn Fl ) 3.2 xt. an exenpl ary net hod
for manufact uri rklgy?‘h%q%%%apgk%o%a f:ét a[fgﬁlglorbdgml\%gc??lbmebc?rwe m‘?’é'%/éalné’nce to

FICS 5, 6) 7. &n 8Rsfhroknckifodoldianicny sXamml endchong hoaadopredaa flat
plate 101 (see FIGS. 5 ané g) t hat hasebeen o] taﬁﬁg §9§B%n% %ué%igegetallic

plate such as biass pliake 2hapayiNg gRiRlbVekYmbhbLhashy Cily, raild ot he
femal e cont act 17 1 is manufactured through a process such as benging and

cutting the fl atoptaite cf02IGI ;FIGS. 5 to 9, base elenents that are
intended to formrespective parts of the female contact 1 of FIGS. 1 to 9
are each déenoted by &I6.r ¥ ehence midberviel ome- kbadried-fSommtbidigirkRat is
hi gher by 100 than a reference nunber denoting its corresponding part in
FIGS. 1 to 4. [bunde veetactatildiugteated ShdiA-i h 8 GSen5fammn £ immdeudes, 10
fromleft toright in the drawing sheets, a spring elenent 120, a socket

el ement 110, a THIfIRE 5Re T5aial ehesferdt £38; &nd an insul ator crinper
el enent 131. The sprigg eLiant #ép is,elon at%gﬁin i hori zontal direction
of FIGS. 5 and 6. ThE EockBti®IMeAl Y168%nds & S@sPAAET at13F dGudredis

shape and is cog€qﬁhﬁp +£h$%ﬁ%igkgplf%m Ee0Qg égg%e thereof, with the spring
he nlad e o opposite e

el enent 120. In an ge of the socket elenent 110,
the conduggor crinpegrgl enent; 130 isgqeonneqt efholihl thessgckefpalengnt 110
i | enent

via a connecting portion 130a. The conductor crinpér e
spring element of the flat plate illustrated in FIG. 10 is
bent over and partially bent  inté a convex shape in
process of manufacturing the conventional female contact;
FIG. 12 is a side view showing a state where a
15 socket element of the flat plate illustrated in FIG, 10 is
formed into a tube-like shape and a conductor crimper
element and an insulator crimper element of the flat plate
are formed into U-like shapes in process of manufacturing
the conventional female contact; and

20 FIG. 13 is a gide view of the conventicnal female

contact.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[o018]

25 In the following, a certain preferred embodiment of




20 130 is elongated in a direction perpendicular to an elongation direction
of the spring elenent 12Q The insulator crinper elenment 131 is connected
with the conductor crinper elenment 130 via a connecting portion 131a that

| ocat es opposite to the connecting portion 130a 25 across the conduct or
crinper elenment 130. The insul ator 18 crinper elenent 131 is nore

el ongated in the direction perpendicular to the elongation direction of the
spring elenent 120 than the conductor crinper elenent 130 is. j0035] 5 The
spring elenent 120 has, fromits lengthwise mddle toits free end, a pair
of hooks 121 and a pair of projections @ 2, which are paired in a w dthw se
direction of the spring elenent 120) reSpectively, and are spaced away from
each other in the Iengthwi se direction of the 10 spring el enment 120. The
spring el enent e L. dt N, bet wee he, hooks Z21 and. the socket
el ement 110. [O(J)Eég\]r%%ggﬁgtgﬁtglgg yrgstg]ﬁglfeeg%pgﬁ%ﬁgnﬁcialf‘s FOPHRE IR a

center of the sqgkgtrid g@egﬁ-lpgf]ﬂngﬂgga@gpdg_ngs 112b 15 elongating in the
el ongation direction of the spring elenment 120 are forned symetrically

with respect to the openbng 11la in the direction perpendicular to the

el ongation direction of the spring el enent 120. The socket el enent 110 has
two notches 112a nearfiaxspor ki demdle whenesdtheacRbibgg ekemaAt «hROdinkent
connected thereto. The two notches 112a are forned symetrically in the

di recti on Per pendi tig aprasenthdneeomnipn iwddldbeedésonibefd Wiehspeiagnekenent
20. [0037J 25 The flat plate 101 is subjected to a series of 19 bendi ngs
as wi |l be descFPbBHbellow?2:| #rt BBdf 8} | ol fCdesdr apdi 8n, avrais et iyon
runni ng perpendi cularly through the drawing sheet of FIG 5 is defined as a
"vertical direcffon"é HRd°R (2% FPTPRRGEHALD| BPe AL ANSEBeR iStaBdFIG 5

i fin "surf . .
s de ed as areé%éct%%gly for lengthwise, widthwise, and wvertical

directions of a female contact 1 of the embodiment., The

10 direction x follows a direction in which a male contact is
inserted into or pulled cut of the female contact 1, and
the directicon =z follows a direction in which a later-
déscribed flat spring exerts its elastic force,

[Q020]

15 The female contact 1 comprises, from left to right
in FIGS. 1 and 2, a socket 10, a conductor crimper 30, and
an insulator crimper 31. The socket 10 has a
substantially rectangular-cylindrical ghape that is
elongated in the direction X. The conducter crimper 30 is

20 connected, via a connecting portien 30a, with one end of
the socket 10. The insulator crimper 31 1s connected, via
a connecting portion 31la, with an end of the conductor
crimper 30 on the side opposite to the connecting position
30a. The female contact 1 further includes a flat spring

25 20 held in the socket 10 in order to apply elastic force



(0038] First, the spring elenent 120 is bent into such a shape as shown in
FIG 7. More specifically, the spring elenment 120 is bent 180 degrees
towards the socket elenment 10 110 so as to establish a confrontation

bet ween the hooks 121 and the notches 112a of the socket elenent 110 and

al so establish a surface-to-surface contact between the socket elenent 110
and the spring elenent 120. Then, a portion of the spring elenent 120
confronting the socket 15 elenment 110, which neans a portion between the
hooks 121 and its free end, is bent into a convex shape protrudi ng upward,
in such a manner that the pair of projq tions 122 confronts the opening
111a of the socket elenent 110 and at tfe sane tinme |locates at a top of the
convex. Then, a 20 front end of the spring elenent 120 is bent upward so
that its under rt,a a i.n tact _with urface _of the socket
cl oment 110, Here, "atatet oneatn, AR B8 bbbl 357 R S0t a0 ement

120 other than gRREL&ANMEX JARELT 9B, the CFemAlheY; nf. pQr.tion
i ncl udi ng the hookg 12| 2§Eand t he H?oj%%tiongn%ggp ?52#%|%%b%%§etﬁ§t
surfaces of itsthe20shabdeddnacpard S mopdaGh, W td £ach wiher alongg
substantially on the sane plane as the socket elenent 110 and ot her

el ements whi ch baVvatinetlybeégh belatstyeity [ 0039] S Next, the socket el enent
110, the conductor crinper elenment 130, the insulator crinper elenent 131,

t he connecfing porti d023Da, and the connecting portion 131a shown in FIG
5 are bent into respective shapes as shown in FIGS. 8 and 9. In FIGS. 8 and

9, the respective An opening of the socket 10 provided at a left end
thereof in FIGS. 1 and 2 forms a male-centact inlet

through which & male contact is inserted into the socket

10.
10 (0022]
The socket 10 has a bottom wall 11, two side walls
12, and a top wall 13, The bottom wall 11 is

substantially rectangular in planar shape. The side walls
12 stand wveartically upward from edges in the widthwise
15 direction of the bottom wall 11, i.e., in the direction y.
The top wall 13, which ceonnects upper edges of the two
side walls 12, is in parallel with the bottom wall 11. A
space enclosed with the bottom wall 11, the sidé walls 12,
and the top walls 13 forms a male~contact accommodation
20 space.
[C023])
As illustrated in FIG. 2, the bottom wall 11 of the
socket 10 has an cpening lla formed substantially in its
center. When a lance 50a provided in a housing 50 {see

25 FIG, 4) in which the female contact 1 is housed comes into




10 el ements 110, 13D, 131, 130a, and 13la are already in finished forns,
and therefore denoted by the reference nunbers 10, 30, 31, 30a, and 31la,
which are the same as in FIGS. 1 to 4. [0090] 15 To be nore specific) the
socket el enent 110, the conductor crinper elenent 130, the insul ator
crinper elenment 131, the connecting portion 130a, and the connecting
portion 131a shown in FIG 5 are all bent along alternate |ong and short
dash lines which then form 20 bottons of valleys. Portions of the socket

el ement 110 outside the alternate | ong and short dash lines, i.e., portions
112, 113x, and 113y which are intended 0 formthe side walls 12 and the
too wall 13 of the socket 10 are standi“ﬁ perpendicularly to a pl ane
defined by the flat 25 plate 101, and the projections 122 and the hooks T21

of 21 the spri I nt .120_are brought. .intq.engagenent with the

openi ngs 112b aﬁgg?ﬁee'genr%t c“ﬁég ﬁﬁa?p?%lsrggec]ﬁa\lelc)‘?? %ﬁgﬁ?‘gpﬁ?rﬁa&ﬁs 11£8x and
113y of the sockgt.glement 11 i.ch car j t | ternate long and two
short dashes 5 fi n%s a;% %g%tg?%gv}/an%d 5?09?%%% ﬁ'gier'pg gees “CONfTomt E&ch

other and they geepididhrich Pasldaglingtdud Be bRt tamauall sdl of the socket
10. The edges of‘t%e portions 113x and 113y are in abufnent with each

other, to thereby formmozhe top wall 13 of the socket 10. Then, two recesses
13a are 10 formed in a portion of the top wall 13 confronting the top of

t he convex5of the fl alotspes n220arelhfamgh tbeaabedgdeser theds4i1REesd)
formed is the socket 10 having a substantially rectangul ar-cylindrical
shape and i ncl udehipinge ot t paigvaddntatt timdesi devhighl sisl2fommd tie top wal |
13 15 which al together enclose therein the convex portion of the spring

el enent 120. [ob2dtharke cpsnRéngt ¢ E¥GSmper adidefent Te3be mhee i spedidftior
crinper elenment 131, the connecting portjon 130a, and the 20 connecting
portion 131a ar BOCHieS dr@niits FPBﬂgqh%ts%Rﬂ&ﬁ RATEABRT 19%F viHi HPat$oBhaped

100, 3,ect anaul iy ol 0L gly AT, SARILPLIEG I o, i g W 1
crinper 3ip {NuOMNRaELRE PRI OhaS0fn 300 L8 £OMPREHIAO TR ROLYLEN 31a
wall 12 has an opening 12b that is formed substantially in
its center and is elongated in the direction x. The
openings 12b locate more away from the male-centact inlet
of the socket 10 than the notches 12a do and whose
15 location are shifted from a location of the notches 12a
with respéct to the direction z.
[G025]
As illustrated in FIG. 1, the top wall 13 of the
socket 10 is provided with two recesses 13a each having an
20 oval planar shape elongated in the direction x, which are
formed side by side along the direction y. The recesses
133 1is for increasing strength <¢f the topr wall 13,
[ooze]
The flat spring 20 elongated in the direction x has,

25 in a plan view of FIG. 1, a substantially rectangular




[0042] Finally, a portion of the spring elenent 120 extending out of the
socket 10 in FIGS. 8 and 9, i.e., the portion 120x which is' a part of the
spring elenent 120 5 other than the convex portion, is cut away. The
remai ni ng convex portion of the spring elenment 12D forms the flat spring
20, thus conpleting the female contact 1 that has the flat spring 20 held
in the socket 10. [0043] 10 In the fenale contact 1 of the present

i nvention, as thus far described, the hooks 21 of the flat spring 20 are
engaged with the notches 12a of the socket 10, thereby |atching the flat
spring 20 to the socket 10. Thus, the f+fi spring 20 is, via its hooks 21
| at ched at the male 15 contact inlet of the socket 10. Accordingly, even if
a checking rod, which is inserted through the male-contact inlet into the

socket 10 for c¢ i CONL L N is_in.contact with the one_end of the
flat spring 20 gggﬁg%r%%ﬁegéo%jf%%[tlﬁnF@?}fﬁﬂé%fapa%%;LPcitr’TﬁmZUa%% Uneikel y to
20 deformand t e c b nevent ed,_ f riprating in elasticity.

[ 0099] The sockgﬁél%gﬂgg ?Eé %%££§%65£§2% %ﬁ#%ﬁgkgdgfe nﬁrg'aﬁdyxwfﬁnlthg
mal e-contact i nkgépd habsh@opol §Nes R 10 123 Al whase thgcﬁékg{héﬁ[sﬁe

shifted fromthe | ocation of the 23 notches 12a wth respect

direction in whidehedtieonf | @le sprthagd2fe@xeint . its elastic force) i.e.) with
respect to the direction a. In addition) the flat spring 20 has the

proj ection$ 22 engagdabkeiwith the openings 12b 5 in such a way that they
arc) during insertion and pullout of a male contact into and fromthe
socket 10, novabl e wicnki andghefopkai ARt 1ring #Re ldcaest ion wfe esedeti on of
elastic force, i.e., in the direction z. Such a novenent of the flat spring
20 comes to |inFePRAsEn 0dREaeE bat weetkero kohe Phej Etat otRrizz 29dhekhe edges
t hat define the, openings 12b. This all ows proper elastic force to be

applied to the hal BAToMHTEEF0CIMEPRODRE, ©8Enc RMF 19fathaoksi 73 Zbahas not
only the hooks 21 but alsp th rqjiections 22,_a shape the flat spring
20 becores nor P EXAHE 8%91§‘§%%b egc ?q1ybei?kffﬁﬂ%@ﬁegit?F?iﬁ¥g§88§et 10
via the hegks ; e t et fl ri n [ oper

el astic fgrece zzi%%a@ng% hﬁ(:&:trrcglleé égrg]t ggt @8 s%‘(%%g] h@(gs?g%lge%% gaec%(%‘ 8?123 12a)

the openings 12he tN@1:20:000k202ke 8RE dd1R-RHAESSE 119181235 AR §RCRe{ OF Med
in an opposite pair with respect to the direction y that is perpendi cul ar

to the directiomz itRewbhé€herdd@ff ltae $pat NgoARgexer s ehasdritadtowgenand
al so perpendicular to the direction x in which a mall contact is inserted
and pull ed 25 othe boickemtwdls, lhobEstlendopket rifsi ons whi ch are engaged
(0028]
15 ' The flat spring 24 has, in the top of the convex, a
pair of proijections 22 that protrudes out in the direction
y in the same manner as of the hooks 21. The projections
22 are engaged with the openings 12b formed in the side
walls 12 of the socket 10. As illustrated in FIG. 2, a
20 section of the projection 22 is smaller than the opening
12b. Therefore, the top of the convex of the flat spring
20 is movable in the direction z with the projections 22
baing disposed in the openings 1l2b,
[0028]

25 ‘ More specifically, when a male contact is not



24 with each other are each fornmed in an opposite pair with respect to the
af orenenti oned direction, thereby providing nore stable holding of the flat
spring 20 in the socket 10, and al so stabilization of elastic force of the
flat spring 5 20 exerted on the nale contact 70. [0046] Differently from
the present enbodi nent, when a hol e engageable with the hook 21 of the flat
spring 20 is configured as a through-hole entirely enclosed by a wall 10

el enent) the through-hole can be forned near the mal econtact inlet but not
at the end of the socket 1D. In this enbodi nent, however, since a hole
engageable with the hook 21 is configured as the notch 12a that is forned
at the edge of the socket 10 defining th® nmale-contact inlet, 15 the flat
spring 20 can be latched at the end of the socket 10 where the mal e-cont act
inlet is formed. Fromthe viewpoint of reducing deformation of the flat
spring 20 due t8CECEIEREPAg odthth EoRtetct 1% t Bhe hélake seménef 20haxkl at
spring 20 at the e-contact. inlet) it,is re 20 effective that the flat
spring 20 is Iatsiﬂt?(fc\/i‘élvheth%t &T@%eiﬁ’a"n{ft n?%ebﬁh’ag oftNt Henda€ket?ith as in

t hi s enbodi nment 4 ifferently fromthe present, enbodi nent, when
a 25 gap exi stse%%%)%e%dna@h%& i%iet o"%?\% I%ff 8?] ttﬁs JGEREFT A aPRPPINIB t he
one end of the fbat spring 20 .4k hhe; ralgggontact, inlet) a,checking rod for
continuity check may be Pnserte ethrJ(')rqurghﬁ't{sf%'e gépatr)lf/! mg'stakéffor\}ﬁtﬁugﬁe

result of failipgsd@ichecds cONtali tapnaBe: f ULt hBIRDY & faUSE NGLE %g@' em of
5 deformation of the flat spring 20. In this enbodi nent, on tRe ot her hand,

the one end of thexddtatisSppidsidgd athd heopTede- cat ashvénl 8%, cwhersgat he
hooks 21 are forned, is in contact with the bottomwall 11 of the socket 10

in the vicinityspring 26 whieh ciantthetrebpl eévedTlavnissd.al MosindGpullQegep i S
formed between the flat spring 20 and the socket 10 in the vicinity of the
mal e- contact inbeta Aeder diomgrygt, atbhediobngptr othecarctrepref enhed £laom bei ng
Inserted into Sgch 3 g%pi Iméé£%4%jw d into its original sﬁate
Pring 8 pwax g , l.€.,, a
10 state as shown in FIGS. 2 and 3. Such a movement of the
flat spring 20 is limited in accordance with a size of the
openings 12b. Thus, the projections 22 are movable in the
vertical direction until they come into contact with edges
that define upper and lower ends of the respective
15 openings 12b. |

[0030]

The other end of the flat sgpring 20 locates
downstream in a direction along which a male contact is
inserted into the socket 10, i,e., left Lo right direction

20 in the drawing sheet of FIGS. 1 and 2, and in other words,
locates near the connecting portion 30a. The other end of
the flat spring 20 1s bent upward with its under surface
being in contact with the bottom wall 11 of the socket 10.

During insertion and pulleut of a male contact, the other

25 end of the flat spring 20 slides aleng the direction x



15 The flat spring 20 has a convex shape, and the other end of the flat
spring 20 opposite to the male-contact inlet is in contact with the bottom
wal | 11 of the socket 10. Thus, the flat spring 20 is, when applying

el astic force on the male contact 70, supported on the socket at 20 two
points) i.e., the one end at the male-contact inlet and the other end
opposite thereto which |ocates downstreamin the direction of insertion of
a mal e contact. Since such a two-point support gives larger elastic force
conpared with a one-point support) the male contact 70 can 25 nore securely
be held in the socket 10. 26 [ 0049] T?g ot her end of the convex-shaped
flat spring 20 opposite to the mal e-contact inlet nmay not necessarily be in
contact with the bottomwall 11 of the socket 10. In 5 this case, the flat

spring 20 is su ted on the socket 1Q _at the one end thereof. [0050] The
one end of the Pﬁg{e sg??%g 20 %ﬁnqctaﬁ r‘?{éltg d:%‘ﬁtakﬁ‘ftq°ﬁ‘l taldayl hopfndbessarily
be in contact with 4hgal0 bottomwall 11 of the socket 10. For exanple, the
one end of the flat spring 20 may be engaged with notches that are forned
by shifting the notchegaipRa in the direction a to locate in the mddle of
the edge o the side wall 12. In this case, since a gap appears between the

flat spring 20 15 andst heisesteiredO0 ah thes malg-cant aghei NLeteag2 Chgcking
rod may be inserted into the gap. However, even if the checking rod is
inserted i Ato taecqgeapdatée {4 athspsdaxgt2Qohdisdlsyipbbeted defoOrdmid.9nn because
it is latched via the notches in the vicinity of the male-contact inlet of
the 20 socket 1ENNEF0B¢tw#ethdihe gnpagkaiiiee cantéx tde thaokl2d afrithez6! at
spring 20 is not |limted to the notch 12a, but nmay be a through-hole
entirely encl osE 1By UWadRal puefasmemt, ther terswrlllg 3omwhehe thkeecesads

13a are formed. Under this condition, the flat spring 20
exXerts upward elastic force on the male contact 70, which
10 enables the male contact 70 to be securely held in the
socket 10. As a result, good electrical contact is kept
betwean the contacts 1 and 70,
[0032]
The conductor crimper 30 and the insulator crimper
15 31, each of which has a U-like shape with its top opened, .
are used to crimp and fix a conductor 32a and a insulating
shell 32b, raspectively, of an electric wire 32 which is
mounted on the female contact 1, as illustrated in FIG. 4.
[G033]
20 Next, an exemplary method for manufacturing the
female contact 1 will be described with reference to FIGS.
5 6, 7, 8, and 8. In the following example, there is
adopted a flat plate 101 (see FIGS, 5 and 6) that has been
cbtained by punching a metallic plate such as brass plate

25 having relatively high elasticity, and the female contact



[0052] It is not always required that the notch 12a, the opening 12b, the
hook 21, and the projection 22 are fornmed in pairs. 5 [0053] The
projections 22 forned at the convex top of the flat spring 20 can be
omtted. The flat spring 20 can be held in the socket 10 even w thout the
proj ections 22, because the flat spring 20 is latched to the socket 10 via
10 the hooks 21. When the projections 22 and the openings 12b are omtted
fromthe socket 10 and the flat spring 20, respectively, a relatively
sinple structure is provided. [0059] The flat spring 20 can take various
shapes instead 15 of the convex as in t above enbodinment, as long as it
can apply elastic force to the nmale contact 70 accommpdated in the socket
10. In addition, the hook 21 of the flat spring 20 can al so be changed
variously. [005?].20 Ahsga e of tge socket 10 is not limted to the

above- descri bed’ r 88t BAPLTAF-UEGFI FREPIHRt 2 nBYCBR S TG Asarblinadendor t he
like, as long as, df; S ube-|i ape. W th_a for defining a space
for accommdati%%ﬁt{lﬁg n%?ée ?gﬁtagﬁa?g. 'Q)Ogg] V\ﬂde A{’tﬁ(?ug%’, %ﬁsﬁhe

above-descri bed ed £RL+ npnuf; ' e 1 Lngle
flat plate 101 %giﬁﬁzenggd%ptedfﬁfﬁgé%%gft?%f% anéﬁfﬁggéﬁéér%ﬁnﬁ%ngkio can

be independent | yerfieMRbnkEOM $ERAr 2TESTENDRES 4 % rkOldQWedRY: 25SEFDLI N of
the flat spring 20 into the socket 10. Mreover, the parts o% the femal e

contact 1 heed roferahwaysauhierade ofietldradesomitding! thyt HBY Hagnhgpde of
different materials. [0057] 10 While this invention has been described in
conj unction w thy tHe dipeci &i ceberrodierennbepudénaddgabeyecorfesppnavhgent
that many alternatives, nodifications and variations will be apparent to

t hose skilled iRrRAthénaFiGS.Adcérdéngly, the preferred enbodi nents of the
invention as 15 set forth above are intended to be illustrative, not
limting. Various chéﬂ%%@ may be made without departing fromthe spirit and

scope of the inventi 'S?l'rlle aPla(%efpllggg !Lgll tsn?ovjnmilnovl}'AIe . Cé aénnc};'ﬁ includes,

10 from left to right in the drawing sheets, a spring element
120, a socket element 110, a conductor crimper element 130,
and an insﬁlator crimper element 131. The spring element
120 is elongated in a horizontal direction of FIGS. 5 and

‘5. The socket element 110 has a substantially square

15 shape and is connected, in the middle of ane edge thereof,
with the spring element 120, In the middle of an opposite
edge of the scocket element 110, the conductor crimper

element 130 is connected with the socket element 110 wvia a

connecting portion 130a. The conductor crimper element
20 130 is elongated in a direction perpendicular to an
elongation direction of the spring element 120. The

insulator crimper element 131 1is connected with the
conductor crimper element 130 via a connecting portion
131la that locates opposite to the connecting -portion 130a

25 acrcss the conducter crimper element 130, The insulator




29 WHAT IS CLAIMED |IS; 1. A fermal e contact conprising: a tube-shaped socket
having a wall that defines a 5 mal e-contact acconmobdati on space and al so
having, at its one end, a nale-contact inlet in the vicinity of which a
first hole is forned; and a flat spring that is held in the accommbdati on
space so as to apply elastic force to a male contact 10 received in the
accommodati on space, the flat spring having its one end positioned at the
mal e-contact inlet and having, in the vicinity of the one end, a first
protrusi on engageable with the first hole. 15 2. The fenal e contact
according to Claim1l, wherein: the sock$é further has a second hol e that

| ocates nore away fromthe nale-contact Inlet than the first hol e does and
whose location is shifted froma location of the first hole with respect to

a direction of exertion of the elastic force; and the flat spring
further has a sef:mer‘Fc?rpr%Jtermue?itonl%(élnglasge%%"fee ﬁ;?r}?’attﬁg SEtoMf ndt & 5H%Buch a
manner that it e rmyabl e Wit hi n,tLhe. s QPW%JQ k in the.direction of
exertion of theﬁgﬁastic ¥orce durlng_lnggrgaon an% gﬁPréﬁt%fg o2 "Fual e
contact into ansduedm 1be GGEOFRRILANLSPAELimper381anedine sheppl € contact
according to Claim 2, wherein the first hole, the second hole, the first
protrusion, and the gseo®md protrusion are each fornmed in an opposite pair
with 5 respect to a direction that is perpendicular to the direction of
exertion o% the el asthe fspréegardemlesd pe0penss,culfasmt dtd didrRAhw@Bei N
which a male contact is inserted into and pulled out of the accommodation
space. 10 4. Theidddgake &ohtExae #oder di Pait Chapks 112 Wherdkeian pelie 6fr st
hole is a notch that is formed at an edge of the wall defining the
mal e- cont act i M ECEioThel e nifhécl i drP a8 ottlin g 16 hel g ikeckhenrein t he
15 one end o the flat spring is in cqn%act with the wall in
of the sg%lng element 120, respectively, and are apaced
away from each other in the lengthwlse direction of the
10 spring element 120. The spring element 120 has a reduced
width between the hooks 121 and the socket element 110.
[0036]
A substantially square opening 1lla is formed in a
center of the socket element 110, Two openings 112b
15 = elongating in the elongation direction of the spring
element 120 are formed symmetrically with respect to the
opening 11l1a in the direction perpendicular to the
elongation direction of the spring element 120. The
socket element 110 has twoe notches 112a near é portion
20 where the spring element 120 is cconnected thereto. The
two notches 112a are formed symmetrically in the direction
perpendicular to the elongation direction of the spring
element 20.

[0037]

25 The flat plate 101 is subiected to a series of



the vicinity of the male-contact inlet. 6. The fenal e contact according to
Claiml, wherein the flat spring has a convex shape, and the other end of
the 20 flat spring is in contact with the wall.
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Firat, the spring element 120 is bent inte such a
shapé as shown in FIG. 7. More specifically, the spring
element 120 is bent 180 degrees towards the socket element
10 1ll0 so as to establish a cenfrontation between the hooks
121 and the notches 112a of the socket element 110 and
alsc establish a surface-to-surface contact between the
socket element 110 and the spring element 120. Then, a
portion of the spring element 120 confronting the socket
15 element 110, which means a portion between the hooks 121
and its free end, is bent into a convex shape protruding
upward, in such a manner that the pair of projecticns 122
confronts the opening 111a’of the socket element 110 and
at the same time locates at a top of the convex. Thsn, a
20 front end of the spring element 120 1is bent upward so that
its under surface can be in contact with a surface of the
socket slemant 110. Here, a portion 120x, which is a part
of the spring element 120 other than the convex portion,

i.e., other than a front portion including the hooks 121

25 and the projections 122, is folded so that surfaces of its



10! J!L! 109 ()- %  10%@& () - 0s10%@& ()- 10$ 10$

10$| ! 1098& ()-t-1<|110% 1 1& ()-t- :;<=wXMB7 10! 10@ 10@

10@! 109%@C& ()- 9% Cl 10944& () -9 ! 109@a& ()- 9% | ! 109%& () - 9% ! 109%@& () - %=?" DGz X
6NMB7 -

10! Q "1 1096KX& ()-s-! 1109 ()-s-!b 110%i& ()-s-!|\ ! 10%00& ()-s-! ! 10%00&
" ()-s-10%0& () - BCDEG' ~_= 10! Q gHM 109%mOn0& () - 10%0% ()- 10%0& ()- 10 10

10 1 109 ()-s-!C ! 109%47& ()-s-"- +W4~_= 11J-j ! 10%00% () -

X-j 1109 ()-!-M 109%4040& ()-! pM 10%0C& () -! <M 109%C0C08 () -!Jj M 10%Q0Q0& () -
Wir Q! C3! 10%& ()-v [3!10% & ()-v(!> 10% ()- | 10% ()-

folded two parts <contact with =ach other along
substantially on the same plane as the socket element 110
and other elements which hafe not been bent yet.

[0039]

5 Next, the socket element 110, the conductor c¢rimper
element 130, the insulator crimper element 131, the
connecting portion 130a, and the connecting portion 131la
shown in FIG. 5 are bent into respective shapes as shown
in FIGS. & and 9. In FIGS. B8 and 92, the respective

10 elements 110, 130, 131, 120a, and 13l1a are already in
finished forms, and therefore denoted by thea reference
numbers 10, 30, 31, 30a, and 3la, which are the same as in
FIGS. 1 to 4.

[0044Q]

15 | To be more spacifiec, the socket element 110, the
conductor crimper element 130, the inasulator crimper
elem-ent 131, the connecting portien 130a, and the
connecting portion 13la shown in FIG. 5 are all bent along
alternate long and short dash 1lines which then form

20 bottoms of valleys. Portions of the gocket element 110
outside the alternate long and short dash lines, i.e.,
portionz 112, 113x, and 113y which are intended to form
the side walls 12 and the top wall 13 of the socket 10 are
standing perpendicularly to a plane defined hy the flat

25 plate 101, and the projections 122 and the hooks 121 of
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the openings 112b and the notches 1l2a, respectively.
Then, peortions 113x and 113y of the socket element 110
which are outside the alternate long and twe short dashes
5 lines are bent inward so that their edges confront each
other and they are laid in parallel with the bottom wall
1l of the socket 10. The edges of the portions 113x and
113y are in abutment with each other, t§ thersby form the
top wall 13 of the socket 10. Then, two recesses 13a are
10 formed in a portion of the top wall 13 confronting the top
of the gonvex of the flat spring 20. Through the abhove-
described process, formed is the socket 10 having a
substantially rectangular-;ylindrical shape and including
the botteom wall 11, the side walls 12, and the top wall 13
15 which altagether enclose therein the convex portion of the

spring element 120.

[0041]

The conductor crimper element 130, the insulator
crimper element 131, the connecting portion 130a, and the
20 connecting portion 1l3la are, differently from.the socket
‘element 110 which is shaped into a rectangular-cylindrical
shape, each formed inteo a U-like shape with its top opened,
thereby forming the conductor crimper 30, the insulator

crimper 31, the connecting portion 30a, and the connecting

25 portion 3la as shown in FIGS. 8 and 9.




.G HI1.k@:!" #L' $M 10%08' () - q$M 10%08' () - q$M 10%08' () - ' #L! $M 10%08' () - q$

M 10%0% ()-ql.J.1.0.p.q...oPL: I $M 10%&’ ()- q$M 10%& () - q$M 10%0% () - q #L!'$
M 1090 () - q$M 10%0& ()-g$M 1098 ()-q. .. . . ... gR3: ! $M 10%08 () - q$M 10%08 ()
- g #L! $M 10%08' () - q$M 10%08' () - q$M 10%08' ()-q' #L!./// % 2/ @ A kMB: | $M 10%08!
()-q' #L! $M 10908’ () q$M 10%08! ()-q$M 10908 () -q' #L! g$M 109%0& () - A ~ ul v/ wl
[11K@: 1" #L1 $M 10%08 () - g$M 10908 () - g$M 10908 () - q' #L! g$M 10%08&' () - qg$M 10
%08 ()-q//////0"00P1: ! $M 10%0& () - q$M 10%0& () - q$M 10%0& () - q' #L! $M 10%0&' (
)- q$M 10%08' () - q$M 10%0€ () - " 0#0$0BOZO[ O\ 0} Ol R3: | $M 10%08’ () - q$M 10%8: () -
q' #L!I $M 10%0&' () - q$M 10908’ () - g$M 100@%%) q' #L!} 00000000k MB: ! $M 10%K' () -
"#LIQSM 10908 () - g$M 10908 () - q$M 109087 ) - g' #L! g$M 109%0& () - 00000011121kQ
3: 1" #L! $M 10%08 () - g$M 10%08' () - q$M 10%0&' () - q' #L! g$M 10%08 () - qq$M 10%08’ (
)-4213151>1n11111eXKyhy %hol 10!$10!' S5 10% & ()- b S5 10%6i & ()- <

110% & () - $M 10%08' ()~ qEM 10%08' () - q1112V32404{ Z8XK>1 1 $ 10% ,& ()-' C

_M10%!1J& ()-J!  _Mrifd8%y,() -a)! poh 109& {9 - kp |1Q $n4) “eleme
1098 & () - 04E5f66666697vU4' 1096£P - 10@6&f() (10 ﬁ 18&6&.%9-' C$
109Q! J& ()-' Q &xtkBXhX&b4§1) oigﬁh3883ckét>(7l\0U4h Ffdsﬂ%a&aﬁa 9& i@10%he & () -p1
< @109 C& () - p'@lO%&'() p YlO%&'() I\/I-I 109%& () -
1'10%>>&'() 7 <= >G>>A9{29t81|| Q (109X X& () - E('lO@&&f()-'X ('10%LL&'()
90! 10% & (J-' <HErloh@h Cehe )cdnvex 9pdAnghl, J &s (Fut "eMAY2? 7@ rs2klining
2M 109 () - %SZ&éﬁ(éor%ggﬁgg§)t%9Iigifﬁg efgigig%ags(é%;A; the flat
spring 20, thus completing the female contact 1 that has
the flat spring 20 held in the socket 10,
[0043]
10 In the female contact 1 of the present invention, as
thus far described, the hooks 21 of the flat spring 20 are
engaged with the notches 12a of the socket 10, thereby
latching the flat spring 20 to the socket 10. Thus, the
flat spring 20 is, via its hocks 21, latched at the male-
15 contact inlet of the socket 10, Accerdingly, even if a
checking rod, which is inserted through the male-contact
inlet into the socket 10 for checking continuity, is in
contact with the one end of the flat spring 20 at the
male-contact inlet, the flat spring 20 is unlikely to
20 deform and therefore can be prevented from deteriorating
in elasticity.
[0044]
The socket 10 has the openings 12k which locate more

away from the male-contact inlet than the notches 12Z2a do

25 and whose location sre shifted from the location of the
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nctchaes 12a with respect to the direction in which the
flat spring 20 exerts its elastic force, 1i.e,, with
respect to the direction z. 1In addition, the flat spring
20 has the projections 22 engageable with the openings 12b
5 in such a way that they afe, during insertion and pullout
of a male contact into and from the socket 10, movable
within the openings 12b in the direction of exertion of
elastic force, i.e., in the direction z. Such a movement
of the flat spring 20 comes to limit upon contact between
10 the projections 22 and the edges that define the openings
12b., This allows proper elastic force  to be applied to
the male contact 70. Moreover, since the flat spring 20
has not only the heooks 21 but alse the preojecticns 22, a
shape of the flat spring 20 becomes more stable as
15 cémpared with being latched to the socket 10 via the hooks
21 alone. B&s a result, the flat spring 20 can keep proper

elastic force against the male contact 70.

[0045]

Besides, the notches 12a, the openings 12b, the
20 hooks 21, and the projections 22 are each formed in an
opposite pair with respect to the direction y that is
perpendicular to the direction z in which the flat spring
20 exerts elastic force and also perpendicular to the
direction x in which a male contact is inserted and pulled

25 out. Like +his, holes and protrusions which are engaged
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with each other are each formed in an opposite pair with
respect to the aforementioned direction, thereby providing
more stakle holding of the flat spring 20 in the socket 10,
ahd also stabilization of elastic force of the flat spring
20 exerted on the male contact 70,

[0046] |

Differently from the present embodiment, when a hole
engageable with the hook 21 of the flat spring 20 1is
configured as a through-hole entirely enclosed by a wall
element, the through-~hole can be formed near the male-
contact inlet but not at the end cf the socket 10, 1In
this embodiment, howewer, since a hoie engageable with the
hook 21 is configured as the notch 1l2a that is formed at
the edge of the socket 10 defining the male-contact inlst,
the flat spring 20 can be latched at the end of the socket
10 where the male-contact inlet is formed. From the
viewpoint of reducing deformation of the flat spring 20
due to a checking rod in contact with the one end of the
flat spring 20 at the male-contact inlet, it 1s more
effective that the £flat spring 20 is latched wvia the
notches 12a at the end of the socket 10 as in this
embodiment.

(0047}

Alsc differently from the present embodiment, when a

gap exists between the bottom wall 11 of the socket 10 and

n
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the one eﬁd of the flat spring 2C at the male-contact
inlet, a checking rod for continuity check may be inserted
through the gap by mistake, with the result of failing to
check continuity and furthermore causing a problem of
5 deformation of the flat spring 20. In this embédiment, on
the other hand, the one end of the flat.spring 20 at the
malé—contact inlet, where the hooks 21 are formed, is in
contact with the bottom wall 11 of the socket 10 in the
vicinity ¢Z the male-contact inlet. That 1is, almost no

10 gap is formed betwean the flat spring 20 and the socket 10
in the vicinity of the male-contact inlet, Accordingly, a
checking rod can be prevented from being inserted into
such a gap.

[0048]

15 The flat spring 20 has a convex shape, and the other
end of the flat spring 20 oppesite fo the male-contact
inlet is in contact with the bottem wall 11 of the socket
10. Thus, the flat spring 20 is, when applying elastic
force on the male contact 70, supported on the sockat at

20 two points, i.e., the one end at the male-contact inlet
and the other end opposite therete which locates
downstream in the direction of insertion of a male contact.
Since such a two-point support gives larger elastic force

compared with a one-~point support, the male contact 70 can

25 more securely be held in the sccket 10.
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[0048]

The other end of the convex-shaped flat spring 20
opposite to the male-contact inlet may not necessarily be
in contact with the bottom wall 11 of the socket 10. In

5 this case, the flat spring 20 is supported on the socket
10 at the one and thereof.

[0050]

The one end of the flat spring 20 at the male-
contact inlet may not necessarily be in contact with the

10 bottom wall 11 of the socket 10, For exrample, the one end
of the flat spring 20 may be engaged with notches that are
formed by shifting the notches 12a in the direction z to
locate in the middle of the edge of the side wall 12. In
this case, since a gap appears between the flat spring 20

15 and the socket 10 at the male-contact inlet, a checking
rod may bke inserted into the gap. However, even if the
checking rod is inserted into the gap, the flat spring 20
hérdly incurs deformation because it is latched via the

notchnes in the vicinity of the male-contact inlet of the

20 socket 10,

[00351]

A hole engageable with the hook 21 of the flat
spring 20 i3 not limited to the netch 12a, but may be a

through-hole entirely enclosed by a wall element, a recess,

25 or the like.
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[0552]

It is not always required that the notch 12a, the
opening 12k, the hook 21, and the projection 22 are formed
in pairs.

5 {0053]

The projections 22 formed at the convex top of the
flat spring 20 can be omitted. The flat spring 20 can be
held in the socket 10 even without the projections 22,
bacause the flat spring 20 1is latched to the socket 10 via

10 the hooks 21. When the projections 22 and the openings
12b are omitted from the socket 10 and the flat spring 20,
respectively, a relatively simple structure is provided.

(00324}

The flat spring 20 can take various shapes instead

is of the convex as in the above embodiment, ag long as it
can apply elastic force to the male contact 70
accommodated in the socket 10. In addition, the hook 21
of the flat spring 20 can also be changed wvariously.

[0055]

20 A shape of the socket 10 is not limited to the
above-dascribed rectangular cylinder but may be a circular
cylinder or the like, as leong as it is a tube-like shape
with a wall for defining a sgpace for accommodating the
male contact 70C.

[0056]
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Although, in the above-described method for
manufacturing the female contact 1, a single flat plate
101 has bean adopted, the socket 10 and the flat spring 20
can be independently formed from sgeparate members,
5 followed by assembling of the flat spring 20 into the
socket 10, Moreover, the parts of the female contact 1
need not always be made of the same material but may be
made of different materials.
[0057]

10 While this invention has been described in
conjunction with the specific embodiments cutlined above,
it is ewvident that many alternatives, modifications and
variations will be apparent to those skilled in the art.
Accordingly, the preferred embodiments of the invention as

15 sét forth above are intended te be illustrative, not
limiting. Various changes may be made without departing

from the spirit and scope of the invention as defined in

the following claims.
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WHAT IS CLAIMED IS:

1. A female contact comprising:
a tube-shaped socket having a wall that defines a
5 male-contact accommodation space and also having, at its
one end, a male-contact inlet in the vicinity of which a

first heole is formed: and

a flat spring that is held in the accommodation
space 30 as to apply elastic force to a male contact
10 received in the accommodation . space, the flat spring
having its one end positioned at the male-cantact inlet
and having, in the vicinity of the one end, a first

protrusion engageable with the first hole.

15 2. The female contact accerding to Claim 1, wherein:
the socket further has a second hole that locates
more away from the male-contact inlet than the first hols
does and whose location is shifted from a location of the
first hole with respect to a direction of exertion of the
20 elastic force; and
the flat spring further has a second protrusion
engageable with the second hole in such a manner that it
can be movaple within the second hole in the direction of
exertion of the elastic force during insertion and pullout

25 of a male contact into and from the accommodation space.
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3. The female contact according to Claim 2, wherein the
first hole, the second hole, the first protrusion, and the
second protrusion are each formed in an opposite pair with
respect to a direction that is perpendicular to the
direction of exertion of the elastic force and also
perpendicular te a direction in which a male contact is

inserted into and pulled out of the accommodation space.

4. The female contact according te Claim 1, wherein the
first hole dis a notch that is formed at an edge of the

wall defining the male-contact inlet.

5. The female contact according to Claim 1, wherein the
one end of the flat spring i1s in contact with the wall in

the vicinity of the male-contact inlet.

6. The female contact according te Claim 1, wherein the
flat spring has a convex shape, and the ather end of the

flat spring is in contact with the wall.



