1 FEMALE CONTACT BACKGROUND OF THE I NVENTION [0001] 5 1. Field of the
I nvention The present invention relates to a fenmale contact that has a

socket for renovably acconmpdating a male contact such as plug or pin-type
termnal so that an electrical contact occurs therebetween, and nore 10
specifically relates to a female contact that has a flat spring held in
its socket. [0002] 2. Description of Related Art In a known techni que
(Japanese Patent Unexam ned 15 Publication No. 55-111082), a fenale
contact has a socket for accommodating a male contact such as plug or
pin-type termnal. The female contact ingludes, in its socket, a flat
spring whose elastic force is exerted on a nmale contact accommobdated in

t he socket, thereby keeping good 20 electrical contact with the nale

contact. [0003] According to the forﬁﬂﬁﬁﬂgc6%$€pique, a female contact
501 (see FIG 13) is manufactured through a dess such as bendi ng and
cutting a netal flat plate 601 25 (see FIG 10). In FIGS. 10 to 12, base

elenents that are 2
BACKGRQUND OF THE INVENTION

[ooo1]
5 1. Field of the Inverntion
| The present invention relates to a female contact
that has a socket for removably accommedating a male
contact such as plug or pin-type terminal so that an
electrical contact occurs therebetween, and more
10 specifically relates to a female contact that hazs a flat
spring held in its socket.
fo002]
2. Description of Related Art
In a known technique (Japanese Patent Unexamined
15 Publication No. 55-111082), a female contact has a socket
for accommodating a male contact such as plug or pin-type
ﬁérminal, The female contact idcludes, in its socket, a
flat spring whose elastic fo;ce is eéxerted on a male
contact accommodated in the socket, thereby keaping goad
20 electrical contact with the male contact.
[0003]
According te the foregoing technique, a female
contact 301 {see FIG. 13) 4is manufactured through a
process such as bending and cutting a metal flat plate 601

25 {see FIG. 10). 1In FIGS. 10 to 12, base elements that ara



intended to formrespective parts of the femal e contact
each denoted by a reference nunber of

501 of FIG 13 are

si x- hundr ed- sonet hing that is higher

by 100 than a reference nunber of five-hundred-sonething denoting its 5

corresponding part in FIG 13.

[0004) The flat plate 601 shown in FIG 10

includes, from left to right in the drawing sheet, a spring el enment 620,
a socket elenent 610, a conductor crinper elenment 630, and 10 an insul ator

crinper elenment 631. The spring el ement 620

is elongated in a horizontal

direction of FIG 10. The socket elenent 610 has a substantially square

shape and is connected,
spring el enent 620.
el emrent 610,

in the mddle of,one edge thereof, with the
In the mddle of an opposite edge of 15 the socket

t he conductor crinper elenment 630 is connected with the
rtion 630a. The conductor crinper

ket el enent 61Q,,y| B -
socket el enen Qtbhed %8”'}%%8: rnreﬁrt’]g%rf'vﬁerpﬁéﬁai &8I dhe Feanlel sagkrdton

el enment 630 is elongated I'na

ri nper el ement 631

direction of the s38ri,29eLengat ap‘goeacwedgnP%%%ﬂ%s?g@g?g, LR e ﬁﬁ

is connected with the conductor crinper elé

portion 63la thatsixtReadRsi-RRREEHLA t GrhRe SONNEGIHNY
the conductor crinper elenent 630." The insul ator i

rti 630a across
crlnggr lgﬁen§m¥‘6§l is

nore el ongat ed | meféeertie eatpdy 25f PEiREAR AL sbRe LG E! gg}gﬂtiingn its

direction of the spring 3
corresponding part in FIG. 13.

(0004}

The flat plate 601 shown in FIG. 10 includes, from

left to right in the drawing sheat, a spring element 620,

a socket element 610, a conductor crimper

element 630, and

10 an insulator crimper element 631. The gpring element 620

is elongated in a horizontal direction of FIG. 10. The

socket element 610 has a substantially square shape and is

connected, in the middle of one edge thereof, with the

spring element 620. In the middle of an

opposite edge of

15

20

25

the socket element 610, the cqnductor crimper element 630
is connected with the socket element 610 via a connecting
_portion 630a. The conductor crimper element 630 is
eiongated in a direction perpendicular to an elongation
direction of the spring element 620. The insulator
crimper element 631 is connected with the conductor
crimper element 630 via a connecting portion 63la that
locates opposite to the connecting portion 630a across the
conductar crimper element 630. The insulator crimper
element 631 is more elongated in the direction

perpendicular to the elongation direction of the spring



el ement 620 than the conductor crinper elenment 630 is. The spring el ement
620 has, in the vicinity of its free end, three pairs of projections 621,
622, and 623, which are paired in a widthw se direction of the spring

el ement 5 620, respectively. The socket el enment 610 has an opening 610b in
its center to forma tongue 610a that extends in the horizontal direction
of FIG 10. [0005) 1In the follow ng description, a direction running 10
per pendi cul arly through the drawi ng sheet of FIG 10 is defined as a
"vertical direction", and a face of the flat plate 601 visible in FIG 10
Is defined as a "surface". [0006] First, .the spring elenent 620 is bent
into such a 15 shape as shown in FIG 11° Mre specifically, the spring

el enent 620 is bent 180 degrees towards the socket elenent 610 so as to
establish a surfaggéﬂéﬁgn%j@u%% n{,act en t e socket el ement 610 and
A ﬁefh§lﬁW%”%c§?%n§5621

a front portion of the spring e enent
622, and 20 623. ﬂm@nspgid@0@hbggngfGQ@ehQerfQ 0 onfrontlng t he
socket el enent 610, which neans the front port?%% Yﬂ% %Vn % free

projections 621, &2, @de623ird Sof beRdjdRtGna BPNVEXSh RS tr ugl n
upward, in such a manner that the pair of proj ections 6%@'con font écghe 25
opening 610b of tdre sedked b enentdtbifsandi dicdibd $8MBhd spring element
5 620, respectively. The socket element 610 has an opening
61Cb in its center to form a teongue 610a that extends in
the horizontal direction of FIG. 10.
[0005]
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 flat
plate 601 visible in FIG. 10 is defined as a "surface",
{00086}
First, the spring element 620 is bent into such a
15 shape as shown in FIG., 11. More specifically, the spring
element 620 is bent 180 degrees towards the socket elemant
610 so =as to establish a surface-to-surface contact
between the socket element 610 and a front pertion of the
spring 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 of projections 622 confronts the

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



time locates at a top of the convex, Then, a front end of the spring

el ement 620 is bent upward so that its under surface can be in contact
with a surface of the socket elenent 610. Here, a portion 620x, which is a
part of the 5 spring elenment 620 other than the convex portion, i.e.,

other than the front portion including the projections 621, 622, and 623,
Is folded so that surfaces of its folded two parts contact with each ot her
al ong substantially on the sane plane as the socket el enent 610 and ot her
el ements 10 which have not been bent yet. [0007] The tongue 610a
illustrated in FIG 10 is bent downward, thus formng a | atch nmenber 510a
(see FIG 11) that latches the fenale cofitact 501 to a non-illustrated 15
housi ng that houses the fenal e contact 501 therein. [0008] Next, the

socket el ement 61Q;nd h uct oy ,crimpet. el ement 0, the_insulator

crinper el ement 631, tﬁgggggnﬁééiiéif ggr%P%NFQ§§5§; gﬁﬁ“thé EotiHe @Fngt

portion 63la 20 afke bgiHinkNtd chB8SPEELHVELS S hown .in FI.G 12. To be
3t nlgNieQ e gbbVvesshape e o anggﬁé AT8 TREEY dash

nore specific, these elenents are bent along al t'ernaté€
l'ines and al t er naswerflaesg cand dewoirs it acdashen i nessLLLugkrated in FIG
10, thereby formng a socket 510, The socket 510 has a sugstantlaffytZS
rectangul ar-cyl i nefremeat Shape Hehosea hoittaBnWetdx 5hhichi 88 5 part of the
5 spring element 620 other than the convex portion, i.e.,
other than the front portion including the projections 621,
622, and 623, is folded so that surfaces of its folded two
parts contact with each other along substantially on the
same plane as the socket element 610 and other elements
10 which have not been bent yet.

[(0007]

The tongue 610a illustrated in FIG. 10 i3 bent
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 conducter crimper
element 630, the insulator crimper element 631, the
connecting portion 630a, and the connecting portion 63la

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

socket 510, The socket 510 has a substantially

25 rectangular-cylindrical shape whose bottom wall 511, side



wal I's 512, and top wall 513 shown in FIG 12 are constituted by respective
portions 611, 612, 613x, and 6.13y illustrated' in FIG 10. The portions
613x and 613y are connected with their front edges abutting each other. 5
The conductor crinper element 630 and the insulator crinper elenment 631
illustrated in FIG 10 are respectively forned into a conductor crinper
530 and an insulator crinper 531, each of which has a U-like shape wth
its top opened. The connecting portions 630a and 10 631a illustrated in
FIG 10 are also shaped U-like with its top opened, thus formng a
connecting portions 530a and 531a, respectively. [0009] 1In the state
shown in FIG 12, the projections 621 155and 623 of the spring el enent 620
are in contact with inner faces of the side walls 512, and the projections

622 of the sprin eIe n re engaged with the opening slob. [0010]
20 In FIG 12, {T‘s%léo @E‘goﬁd’i’ngwﬁbltﬁé?’ ré%??@'tt ilve El@meritss 618,

630, 631, 630a, a %ute %ustrated iln FI G are already in finished
forms, and there ore 2587 ybf‘:isl?cheg‘beEPFV@”rsef@r]encél%'unﬁe??’sf 53

530, 531, S30a, aghS3hdusbPill AP HIE ST el DoFl Gnsld 3,28, 100411 ©

are connected with their front edges abutting each other.
5 The conductor crimper elsment 630 and the insulator
crimper elament 631 illustrated in FIG. 10 are
respectively formed into a conductor crimper 530 and an
insulator crimper 531, each of which has a U-like shapa
with its top opened. The connecting portions 630a and
10 63la illustrated in FIG. 10 are also shaped U-like with
its top opened, thus forﬁing a connecting portions 530a
and 53la, 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.

{0010]

20 In FIG. 12, the parts corresponding to the
raspective elements 610, 630, 631, 630a, and 631a
illustrated in FIG. 10 are already in finished forms, and
therefore denoted by the respective reference numbers 510,

530, 331, 530a, and 53la, which are the same as in FIG. 13.

25 [0011]



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 remaining 5
convex portion of the spring elenent 620 fornms a flat spring 520 as shown
in FIG 13, thus conpleting the female contact 501 that has the flat
spring 520 held in its socket 510. [0012) 10 After the cutaway process,
the projections 621, 622, and 623 in FIG 12 provided at the convex
portion of the spring elenment 620 becones constituent parts of the flat
spring 520. In FIG 13, accordingly, the parts corresponding to the
projections 621, 622, and 623 are 15 dendt ed by the reference nunbers 521,
522, and 523, respectively [0013) In the female contact 501 shown in

FIG 13, the flat %Jag ?20 is latched to_th socket 520 V|a t he 20
proj ecti ons 522 al one & 8énd Bf 9k Plat® Spriff SHF1GF  §lHRATS- c6APact

0% ook % SOk N S LN S aubeesl g8 of Lhe peckel
but is not |atched o td@Samkeh 3103 3L of the spring element 620
other than the convex portien, is cut away. The remaining
5 convax portien of the spring element 620 forms a flat
spring 520 as shown in FIG., 13, thus cocmpleting the female
! contact 501 that has the flat spring 520 held in its
socket 510,
[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, accardingly, the parts
corresponding to the projections 621, 622, and 623 are

15 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 wia the

20 projections 522 alone. One end of the flat spring 520 at

a male-contact inlet of the socket 510, which is provided

at a left side of the socket 5i0 in FIG. 13, is in contact

with the bottom wall 511 of the socket 510 but is not
latched to the socket 510.

25




SUMMVARY CF THE | NVENTION [0014] In an apparatus nounted wth the female
contact 501, deformation of the flat spring 520 sonetines occurs during 5
a continuity check, etc. For exanple, a checking rod, which is inserted

t hrough the mal e-contact inlet |located leftward in FIG 13 into the socket
510 for checking continuity, my be in contact with one end of the flat
spring 520 at the nmal e-contact inlet or nay enter between 10 the fl at
spring 520 and the bottomwall 511 of the socket 510. This nay cause
deformation of the one end of the flat spring 520 which is not latched to

t he socket 510, and thus elasticity of the flat spring 520 can often be
deteriorated. As a result, a male cont act accommodated in 15 the socket 510

cannot receive adequate elastic force and therefore cannot be securely
held therein. This disadvantage?ﬁflx prevents the flat spring 520 from
denonstrating its own function, THatrf OF KEEPANYENDEW el ectrical cont act
with the nmale contact. g? %0015] An object of the present inventionis to
. Qo4 . ; . .
provide a female contac hat can prevent deterioration in elasticity of

a flat spring held inrg $0Ckflaral0018)untda rdi ng. to.the prese
invention, there is s B un 6999 {“eg¥~male Corltagt 961,
deformation of the flat spring 520 sometimes occurs during

5 a continuity check, etc. For example, a checking red,
which 1s inserted through the male-contact inlet located
leftward in FIG. 13 into the socket 510 for checking
continuity, may be in contact with one end of the flat
spring 520 at the male-contact inlet or may enter between

10 the flat spring 520 and the bottom wall 511 of the socket
510. This may cause deformation of the one end of the
flat spring 520 which is net 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 elastic force and
therefore cannot be gecurely held therein. This
disadvantageously prevents the flat spring 520 from
demonstrating its own function, that is, keeping good
electrical contact with the male contact.

20 [0015]

An object of the present invention is to provide a

female contact that can prevent deterioration in
elasticity of a flat spring ﬁeld in a socket.

{0016]

25 According to the present invention, there |is



provi ded a femal e contact conprising: a tube-shaped p socket having a wall
that defines a mal e-contact acconmpdati on space and al so having, at its
one end, a male-contact inlet in the vicinity of which a first hole is
formed; and 5 a flat spring that is held in the acconmodati on space so as
to apply elastic force to a male contact received in the accommodation
space, the flat spring having its one end positioned at the nal e-contact
inlet and having, in the vicinity of the one end, a first protrusion
engageable 10 with the first hole. (00171 Wth the foregoing
construction, the first protrusion of the flat spring and the first hole
of the socket are engaged with each otHer, thereby latching the 15 fl at
spring to the socket. Thus, the flat spring is, via its first protrusion,
latched in the vicinity of the male- contact inlet of the socket.
Accordi ngly, evetrdvidgd ghissiailegcpabiacimficoprisiigiser tedetdragegh sbhieet
mal e-contact inlet into the socket for checking continuity, is in 20
contact with one®@id9of t49if IR st iGeat at Helgarentasdntasstormetat iort he
flat spring is unlgkeu%dto defaorm.and therefore can be prevented from

[

deteriorating inFefadficity° 28 BROEF BeSER PHONCEE TRE ORANERER Y

inlet in the vicinity of which a first hole is formed; and
5 a flat spring that is held in the accommodation space so
as to apply elastic force to a male contact received in
the accommodation space, the flat spring having its one
end positioned at the male-contact inlet and having, in
the vicinity of the one end, a first protrusion engageable
14Q with the first hole.

(0017}

With the foregoing construction, the first
protrusion of the flat spring and the first hole of the
socket are angaged with each other, thereby latching the

15 flat spring te the socket.. Thus, the flat spring is, via
its first protrusion, latched in the vicinity of the male-
contact inlat of the socket. Accordingly, even if a
checking rod, which is inserted through the male-contact
inlet into the socket 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 QOF THE DRAWINGS



O her and further objects, features and advantages of the invention wl|l
appear nore fully fromthe following description taken in connection with
t he acconpanying drawings in which: 5 FIG 1 is a plan view of a fenmale
contact according to an enbodi ment of the present invention; FIG 2 is a

side view of the female contact illustrated in FIG 1 as seen from an
under side of the drawing sheet of FIG 1; 10 FIG 3 is a sectional view
taken along a line Ill1- I1l illustrated in FIG 2; FIG 4 shows a

fragmentary vertical section of an apparatus nmounted with the fenale
contact of FIG 1 in which a male contact is accompdated; 15 FIG 5 is a
plan view of a flat plate that is used t formthe femal e contact of FIG

1; FIG 6 is a side viewof the flat plate illustrated in FIG 5 as seen
of FIG 5, 20 FIG 7 is a side

from an under side of e draw n eet
vi ew showing a state \A#g'reé: ars r'gh% & SRRty ferturest acatasiviantests at ed
y. bent into onvex shape in process
* Ry

. H b . . i
in FIG 5 is benty Q}{@r%ﬁfa&%t&gﬁt %Jii ARPEAE moTR Brem thenifghloviag

of manufacturing the f e contac _ _
showi ng a stat e Wagee:stSACkekker?S 18! COBMectloh NG that cRLatE L Lustrated in
drawings in which:
5 FIG. 1 is a plan view of a female contact according
to an embodiment of the present invention;

FIG, 2 is a side view of the female contact
illustrated in FIG. 1 as seen from an under side of the
drawing sheet of FIG. 1:

10 FIG. 3 is a sectional view taken along a line III-
IIT illustrated in FIG. 2;

FIG. 4 shows a fragmentary vertical section of an
apparatus mounted with the female contact of FIG. 1 in
which a male contact is accommodated;

15 FIG. 5 is a plan view of a flat plate that is used
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. B is a plan view showing a state where a socket

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



into a tube-like shape and a conductor crinper elenment and an insulator
crinper elenent of the flat plate are forned into U-|like shapes in process
of manufacturing the fenmale contact of FIG 1; 5 FIG 9 is a side view of
the hal f-manufactured female contact illustrated in FIG 8 as seen from an
under side of the draw ng sheet of FIG 8; FIG 10 is a plan view of a
flat plate that is used to forma conventional fenmale contact; 10 FIG 11
is a side view showing a state where a spring elenment of the flat plate
illustrated in FIG 10 is bent over and partially bent into a convex shape
in process of manufacturing the conventional female contact; FIG 12 is a
side view showing a state where a 15 sock@t elenent of the flat plate
illustrated in FIG 10 is formed into a tube-like shape and a conduct or
crinper elenent and an insulator crinper elenent of the flat plate are

formed into UIiké"5Rapeien Lprec@iaPporntaafanstustiriger thre @dveatt emal
femal e contact; a gnﬁgﬁﬁ#ﬁﬁrl3 I,s a side view of the conventional fenmale
contact. DESCRI PTP_ PREFERFED EWSEDI RENTS lo01@1ass pre tfremed
fol lowi ng, a cert ghi s afioly @4 BObOfh Bl 33 niRS NSNS Lveiion W !
contact of FIG. 1;
5 FIG. 9 is a side view of the half-manufactured
female contact illustrated in FIG. 8 as seen from an under
side of the drawing sheet of FIG. 8;
FIG. 10 is a plan view of a flat plate that is used
to form a conventional female contact;

10 FIG. 11 is & side view showing a state where a
spring element of the flat plate illustrated in FIG. 10 is
bent over and partially bent into 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 intoe 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 side view of the conventional femsle

contact.

DESCRIPTICN OF THE PREFERRED EMBODIMENTS

{oo18]

25 In the following, a certain preferred embodiment of



wi th the acconpanying drawi ngs. [0019] First, a fermale contact according
to an enbodiment 5 of the present invention will be described with
reference to FIGS. 1, 2, 3, and 4. In FIGS. 1 and 2, arrows x, y, and z
whi ch are perpendicular to one another stand respectively for |engthw se,
wi dt hwi se, and vertical directions of a female contact 1 of the

enbodi nent. The 10 direction x follows a direction in which a mal e cont act
is inserted into or pulled out of the female contact 1, and the direction

z follows a direction in which a |later- described flat spring exerts its
el astic force. [0020] 15 The fenale contact 1 conprises, fromleft to
right in FIGS. 1 and 2, a socket 10, a ddnductor crinper 30, and an

i nsul ator crinper 31. The socket 10 has a substantially

rectangul ar-cylindrical shape that is elagngated in the direction x. The
conduct or crinperg%% ﬁgeiﬁﬁgo%ﬂ%EQQ%?F vitd aqﬁ%nﬂﬁﬁ%?#ﬁfdpowtiGWTB@@Fimnth
one end of the spgket 10 i ator .crinper 31 is connected, via a
connecting portion 3la, mf%%ggk$ng§§&6%'wﬁgggbnductor crinper 30 on the
side opposite to the coppegting position 30a. The female contact 1 further

includes a flat spring 25 20 held in the socket 10 in order to apply
elastic force 12 to ariBdt CONEakd)1 wntggtagggm%t% I, té?n%o%%é(ﬁé 10.

5 of the present invention will be described with referepnce
to FIGS. 1, 2, 3, and 4. In FIGS. 1 and 2, arrows x, ¥
and 2z which are perpendicular to one another stand
respectively for lengthwise, widthwisé, and vertical
directions of a female contact 1 of the embodiment. The

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

(0020}

15 The female contact 1 comprises, from left to right
in PIGS. 1 and 2, a socket 10, a conductor crimper 30, and
an insulator c¢rimper 31. The socket 10 has a
substantially rectangular-cylindrical shape that is
elongated in the direction x. The conducter crimper 30 is

20 connected, via a connecting portion 30a, with one end of
tha socket 10. The insulator crimper 31 is connected, via
a connecting portion 3la, with an end of the conductor
crimper 30 on the side opposite to the connecting position
30a. The female contact } further includes a flat apring

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



Respective parts of the female contact 1 are all nade of the sane
conductive material, e.g., brass having relatively high elasticity. 5

[ 0021] An opening of the socket 10 provided at a left end thereof in FIGS.
1 and 2 forns a mal e-contact inlet through which a male contact is
inserted into the socket 10. 10 [0022) The socket 10 has a bottomwall 11,
two side walls 12, and a top wall 13. The bottomwall 11 is substantially
rectangul ar in planar shape. The side walls 12 stand vertically upward
fromedges in the widthwi se 15 direction of the bottomwall 11, i.e., in
the direction y. The top wall 13, which connects upper edges of the two
side walls 12, is in parallel with the bottomwall 11. A space encl osed
with the bottomwall 11, the side walls 12 and the top walls 13 fornms a
mal e- cont act acconmodat i illystrated in FIG 2, the

00
bottomwal | 11 &f t"‘hé‘aagosﬂfé"t“foptﬁ% é% 8{38H‘?“Ffijiaitle§ f8r kb8 sedgtantioal Iy in
it t \Wh h 25 FIG 4
its center. el @iqr(‘ée ggsprgv;: ed femal% C?"(lﬁ § g ésge tmé\ﬂetﬁt%]eln

which the female ¢ act i's®hetsed” cores
openi ng 1la, th%hge”%gﬁeCOQRﬁﬁhcéléé material, e.g., brass having

relatively high elasticity.
5 [0621]
An opening of the socket 10 provided at a left end
thereof in FIGS. 1 and 2 forms 2 male-contact inlet

through which a male cantact 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 bettom wall 11 is

substantially rectangular in planar shape. The side walls
12 stand wvertically upward from edges in the widthwise
15 direction of the bottem wall 11, i.e., in the direction y.
The top wall 13, which connects upper edges of the two
side walls 12, is in parallel with the hottom wall 11. A4
space enclosed with the bottom wall 11, the side walls 12,

and the top walls 13 forms a mals-contact accommodation

20 space.
[0023]

As illustrated in FIG. 2, the bottom wall 11 of the
socket 10 has an opening lla formed substantially in its
centar. When a lance 50a provided in a housing 50 (see

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



| at ched to the housing. 50 so that the female contact 1 can be prevented
fromfalling out of the housing 50. [00241 5 Notches 12a are forned at an
edge of the socket 10 defining the nale-contact inlet, which is formed by
a lefthand opening in FIGS. 1 and 2. To be nore specific, notches 12a are
fornmed at | ower portions near the bottom wall 11 of edges of the
respective side walls 12 at the 10 nmale-contact inlet, as illustrated in
FIG 2. Each side wall 12 has an opening 12b that is forned substantially
in its center and is elongated in the direction x. The openings 12b

| ocate nore away fromthe mal e-contact inlet of the socket 10 than the

not ches 12a do and whose 15 location are Ehifted froma location of the
notches 12a wth respect to the direction z. [0025] As illustrated in
FIG 1, the top wall 13 of the socket 10 is provided with two recesses 13a
each having an 206893@eWﬂW§nXPt§h§§@ aPBhtfR ed g thee faPpdet omtact \hiish are
formed side by si the direction.y. The recesses  13a is for

i ncreasi ng streng;i tg"ltleoc{]%g Fgﬁ 1'\}\O/a"l’ﬁ1"11‘(.3:’:’.El’O(('E.")f)Z t 'Fﬁ@ ?‘?r%ﬁls‘sﬁPPﬁ@C‘Qol can

oo 1, e iR ok ST AR R e v

substantially rectangular 14 shape s’slrg
bottomwal |l 11 of [0024]
5 Notches 12a are formed at an edge of the socket 10

defining the male-contact inlet, which is formed by a
lefthand opening in FIGS. 1 and 2. To be more gpecific,
notches 12a are formad at lower portions near the hottom
wall 11 of edges of the respective side walls 12 at the
10 male-contact inlet, as illustrated in FIG. 2. Each side
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—contact inlet
of the socket 10 than the notches 12a do and whaose
15 location are shifted from a location of the notches 12a
with respéct to the direction z.
[0025]
- 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
13a is for increasing strength of the fop wall 13.
[0028]
The flat spring 20 elongated in the direction x has,

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




the socket 10, and has, in a side view of FIG 2, a convex shape whose top
is formed by its mddle in the lengthwise direction, i.e., the direction
X. 5 [0027] One end of the flat spring 20 | ocates at the nmal e- contact

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 th&direction y in the sane nmanner 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 tR82PRofEIA df 221ivRtlynamrétet Haent he opettiargwallbll of
gherefpre, the hgg og t he convex of’the_flsx spr_ingO 20 isznnvable Ln t he
irection z wt h%_?ﬁetf] et B8RS % BB Ag ‘s ydsedof nFithe 2opentanysx12b.
0020120, 00" SGPRERLA b, Tofd 990" BELALS Pl 2SRRI 0
direction, i.e., the direction =x.
5 ' [0027)
One end of the flat spring 20 locates at the male-
contact 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 l2a of the socket 10, thereby latching
the flat spring 20 at the male-contact inlet of the socket
10. The one end of the flat spring 20 is in contact with
the bottom wall 11 <f 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 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
being disposed in the openings 12b,
[0028]

25 : More specifically, when a male contact 1is not



settled with the projections 22 being in contact with edges that define
upper ends of the respective openings 12b, as illustrated in FIGS. 2 and
3. Along with 5 insertion of a male contact, a front end of the male
contact is pressing the top of the convex of the flat spring 20 which is
t her eby noved downward. During pullout of a nmale contact, the top of the
convex of the flat spring 20 is noved upward into its original.state,
i.e., a 10 state as shown in FIGS. 2 and 3. Such a novenent of the flat
spring 20 is limted in accordance with a size of the openings 12b. Thus,
the projections 22 are novable in the vertical direction until they cone
into contact with edges that define uppkt and | ower ends of the respective
15 openings 12b. [00301 The other end of the flat spring 20 | ocates
downstreamin a directi.on along which a nale contact is inserted into the

socket 10, i, e.  CFETTOBt 7Y gh dPPectITR 200 n e Ehatni PiRF iglsee?0 obrFI GS. 1
other end of | ChETTISE Shng 90 PEo T hndid WA | 15 GRELICtoUN Hee
"msorti on and pUTTHGE Of ca el 8F cHBbhEy tofh S0 RS S8 ise PRenFra
spring 20 sii desizl ongsthe dbeestdon o4 18ic3hi be kept 4n cqntagt wigh the
ottomwal |l 11 of the
5 insertion of a male contact, a front end of the male
céntact is pressing the top of the convex of the flat
spring 20 which is thereby moved downward. During pullout
of a male contact, the top of the convex of the flat
spring 20 is moved upward into its original state, i.e., 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 iZb. Thus, the projections 22 are movable in the
vertical direction until they come into contact with edges
that define upper and 1lower ends of the raspective
15 openings 12b.

[0030]

The other end of the flat spring 20 locates
downstream in a direction along which a male contact is
inserted into the socket 10, i.e., left to 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 is bent upward with its under surfacs
peing in contact with the bottom wall 11 of the socket 10.

During insertien and pulleout of a male contact, the other

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



socket 10. [0031] As illustrated in FIG 4, a male contact 70 S
accommodated in the socket 10 is supported in a sandw ch manner between the
top of the convex of the flat spring 20 and a under surface of the top
wal | 13 where the recesses 13a are fornmed. Under this condition, the flat
spring 20 exerts upward elastic force on the nmale 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 between the contacts 1 and 70.

[ 0032] The conductor crinper 30 and the insulator crinmper 15 31, each of
whi ch has a U-like shape with its top opgged are used to crinp and fix a
conductor 32a and a insulating shell respectively, of an electric

wire 32 which.is nmounted on the feml e contact 1, as illustrated in FIG
4. [0033] 20 Ne n mal_ar nethod f nufacturlng the femal e
contact 1 will )‘%th gcrklgégd Wit B HE % egtom; wgll 711gofaddeg. | n

the foll ow ng exgggL@u]bhere Is adopted a flat plate 101 (see FIGS. 5 and
b) that has been obtained by punching a netallic plate such as brass plate
25 having relatively higghiel asticity, and the female contact 17 1 is
manuf actured t hrough a process such as bendi ng and

As illustrated in FIG. 4, a male contact 70

5 accommodated in the socket 10 is supported in a sandwich
manner between the top of the convex of the flat spring 20
and a under surface of the top wall 13 where the recessas
lﬁa are formed. Under this condition, the flat spring 20
exerts 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
between 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 32bh, respectively, of an electric wire 32 which is
mounted on the female contact 1, as illustrated in FIG. 4.

[0033]

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, thare is
adopted a flat plate 101 (see FIGS. 5 and 6} that has been
obtained by punching 2 metallic plate such as brass plate

25 having relatively high elasticity, and the female contact



cutting the flat plate 101. In FIGS. 5 to 9, base elenents that are
Intended to formrespective parts of the female contact 1 of FIGS. | to 4
are each denoted by a 5 reference nunber of one-hundred-sonething that is

hi gher by 100 than a reference nunber denoting its corresponding part in
FIGS. 1 to 4. [0039] The flat plate 101 shown in FIGS. 5 and 6 incl udes,
10 fromleft to right in the draw ng sheets, a spring elenent 120, a socket
el enent 110, a conductor crinper elenent 130, and an insulator crinper

el ement 131. The spring elenent 120 is elongated in a horizontal direction
of FIGS. 5 and 6. The socket elenment 11Q_has a substantially square 15
shape and is connected, in the mddle of 'éne edge thereof, wth the spring
el enent 120. In the mddle of an opposite edge of the socket el enent 110,

t he conduct or canH%rrn 130 is connected with the socket elenment 110

via a connecting por;|%§¥%%§géfe_tﬁ?%ﬂHﬁBuétéFDE?Fﬁpév?Qﬂ%ﬁmﬁﬁnqgmglgmdis
Cpring ol emont 158 TG PHe U A ore K et el ot AL 1§ St G -
oo oTobet o CoMRe P R 008 MBS LIORRILoRy 23 L
crinper elenent f3faidheoritdeul at O ¥osc’ MY £ SEUack3hehSe IR 8, &
el ongated in the direction
5 reference number of one-hundred-something that is higher
by 100 than a reference number denoting its corresponding
part in FIGS. 1 to 4.
[0034]
The flat plate 101 shown in FIGS. 5 and 6 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
.6. The socket element 110 has a substantially square
15 shape and is connected, in the middle of cne edge thereof,
with the spring element 120. In the middle of an opposite

edge of the socket element 110, the conducter ¢rimper

elemant 130 1s connected with the socket element 110 via a

connecting portion 130a. The <onductor crimpar element
20 130 1is elongated in a direction perpendicular to an
elongation direction of the spring element 120. The

insulator crimper element 131 is5 <connected with the
conductor crimper element 130 via a connecting portion
131la that locates opposite to the connecting -portion 130a

25 across the conductor crimper element 130, The insulator



perpendi cular to the elongation direction of the spring elenent 120 than
the conductor crinper elenment 130 is. 10035] 5 The spring el enent 120 has,
fromits lengthwise niddle to its free end, a pair of hooks 121 and a pair
of projections 122, which are paired in a widthwi se direction of the
spring el enent 120, respectively, and are spaced away from each other in
the I engthwi se direction of the 10 spring elenent 120. The spring el enent
120 has a reduced w dth between the hooks 121 and the socket el enent 110.
(0036] A substantially square opening 11l1a is forned in a center of the
socket elenment 110. Two openings 112b 15 elongating in the el ongation
direction of the spring elenent 120 are f dPmed symmetrically with respect
to the opening Illa in the direction perpendicular to the elongation

direction of the %ggiqgiel ment 120. The socket elenment 110 has two
not ches 112a near “4™Pott i B 20 le 1he™ePt i RgORIFENtIN 200 sdixrntdened
in_the direction

thereto. The t fored theSa)
erete, e "Tomeaslates tiea e Loute bl sl i deetion

per pendi cul ar to
el TESE PR S B Rl aB 10 22,0
{0035]

5 The spring element 120 has, from its lengthwise
middle to its free end, a pair of hooks 121 and a pair of
projections 122, which are paired in a widthwise direction
of the spring element 120, respectively, and are spaced
away from each other in the lengthwise direction of the

10 spring element 120. The spring element 120 has a reduced
width between the hoeks 121 and the socket element 110.
(0036]
A substantially square opaning 1lla is formed in a
canter 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 11la in the direction perpendicular to the
elongation direction of the spring element 120. The
socket element 110 has two notches 112a near a portion
20 where the spring element 120 is connected thereto. The
two notches 1l2a are formed symmetrically in tha direction
perpendicular to the elongation direction of the spring
element 20.
[0037]

25 The flat plate 101 is subjected to a series of




description, a direction running perpendicularly through the draw ng sheet
of FIG 5 is defined as a "vertical direction", and a face of the flat
plate 101 visible in 5 FIG 5 is defined as a "surface". [00381 First, the
spring elenent 120 is bent into such a shape as shown in FIG 7. Mre
specifically, the spring elenment 120 is bent 180 degrees towards the
socket elenent 10 110 so as to establish a confrontation between the hooks
121 and the notches 112a of the socket elenent 110 and also establish a
surface-to-surface contact between the socket elenent 110 and the spring
el ement 120. Then, a portion of the spring elenment 120 confronting the
socket 15 el enent 110, which neans a poﬂ?ion bet ween the hooks 121 and its

free end, is bent into a convex shape protruding upward, in such a nmanner
that the pair of j.ections. 122 cqnfronts the opening |lla_of the socket
AR O T e T BRar el " edh oI Hh ok Ten. o

el enent 110 and at the sane 11 ne |

20 front end of SO | I ] i ent ,S0, that its under
surface can be ?%]%ol%tp'ggﬁgwgt G#ISQIS:E% acgé%ﬁqghé%%ggégle‘fu%ﬁrgrzfentthrﬂ@]? Her e,

a portion 120x, eyhi ghadhod flde & E0E. SPT 58O LLFHEN! 2120 ol figr LIAN L he
e

convex portion, i.e., other than a front portion including t ooks 121
25 and the proj@ntdc®@sni22and Saf pheledosorhdat] surdiaces 10f itisigfe {@! ded
two parts contact with each other al ong

5 FIG. 5 is defined as a "surface",

foo38]

First, 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

10 110 so as to establish a confrontation between the hooks
121 and the notches 112a of the socket element 110 and
also 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 intc a convex sghape protruding
vupward, in such a manner that the pair of projections 122
confronts the opening 111a'of the socket element 110 and
at the same time locates at a top of the convex. Then, a

20 front end of the spring element 120 is bent upward so that
its under surface can be in contact with a surface of the
socket element 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



substantially on the sane plane as the socket elenent 110 and ot her
have not been bent yet. [0039] 5 Next, the socket el enent

110, the conductor crinper elenent 130, the insulator crinper elenent 131,

the connecting portion 130a, and the connecting portion 131la shown
into respective shapes as shown in FIGS. 8 and 9. In FIGS.

el ements which

FIG 5 are bent

8 and 9, the respective 10 elenents 110, 130, 131, 130a, and 13la are

already in finished fornms, and therefore denoted by the reference
10, 30, 31, 30a, and 3la, which are the sane as in FIGS. 1 to 4. [0040]

15 To be nore specific, the socket elenent 110, the conductor crinper

el enrent 130, the insulator crinper el efBnt 131, the connecting port

130a, and the
alternate | ong

connecting portion 131la shown in FIG 5 are all bent
ort. dash lines which then form 20 bottons of va

Portions of the%gg?:%;t sl'8medt?™tfo0 BUf&fle PHEDal t58Hat £N6Rg dH@ne
dash [ines, i.eqsupePli 2 R 13y whi ch are intend
ho''si do wal | 5 T3°SbatpdRy S lend 'adhe PHpdle¥ K SheReE e Petniciab

the side walls

per pendi cul arl yahe ctHelraneefe{di NeeibY fhe flate2d Rlkate

épl, and the

projections 122 and the hooks 121 of 21 the spring el efflent 120 are
i nto engagenent Wi th{0039]

5

10

15

20

25

Next, the socket element 110, the conducter crimper
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. B and 9. In FIGS. 8 and 9, the respective
elements 110, 130, 131, 130a, and 131a are already in
finished forms, and therefore denoted by the reference
numbers 10, 30, 31, 30a, and 3la, which are the zame as in
FIGS. 1 to 4.

[0040]

To be more specific, the socket element 110, the
cenductor crimper element 130, the insulator crimper
element 131_, the connecting poxtion 130a, and the
connecting portion 13la shown in FIG. 5 are all bent along
alternate long and short dash lines which then form
bottoms of wvalleys. Portions of the sgsocket element 110
outside the alternate long and short dash lines, i.e.,
poertions 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 by the flat

piate 101, and the projections 122 and the hooks 121 of

in

nunber s

ion

al ong
|| eys.
hor t

o form

br ought



t he openings 112b and the notches 112a, respectively. Then, portions 113x
and 113y of the socket elenent 110 which are outside the alternate |ong
and two short dashes 5 fines are bent inward so that their edges confront
each other and they are laid in parallel with the bottomwall 11 of the
socket 10. The edges of the portions 113x and 113y are in abutnment with
each other, to thereby formthe top wall 13 of the socket 10. Than, two
recesses 13a are 10 fornmed in a portion of the top wall 13 confronting the
top of the convex of the flat spring 20. Through the above- descri bed
process, fornmed is the socket 10 having a,_ substantially

rectangul ar-cylindrical shape and includiaé the bottomwall 11, the side
wal ls 12, and the top wall 13 15 which altogether enclose therein the
convex portion of +the n t,nl 4 The . conduct or _cri,nper

el enent 130, the F%sufa?%ﬁd %&f%ﬁigfqgoeégﬁ &%%f%%t é“g%ngﬁﬁﬁq g BOP?HB

130a, and the 20 eRaANRGkhMGyPONntbEN shala i encdifdLr ¢n cket
el enent 110 which is gﬁapegglnto a féctangulgﬁ-cyllndr%%é ¥4 ﬁ%%g%E§

formed into a U | Then,shege iwnkh 1188 e Qpepeds dHer £dddkek 0ibpgnt h?lo
conductor crinper 30, the insulator crinper 31, the connecting portion
30a, and the conneétidm@re25upsidé drhe3hatasnstVIbrign akl GBuo Sstii@ YasBes

[ 0042]

lines are bent inward so that their edges confront each
other and they are laid in parallel with the bottom wall
11 of the socket 10. The edges of the portions 113X and
113y are in abutment with each other, t§ thereby form the
top wall 13 of the socket 10. Then, twoc recesseszs 13a are

10 formed in a portion of the top wall 13 confronting the top
of the convex of the flat spring 20. fThrough the above-
described process, formed is the socket 10 having a
substantially rectangular-cylindrical shape and including
the bottom wall 11, the side walls 12, and the top wall 13

15 which altegether enclose therein the convex portion of the
spring element 120.

fo041}

The conductor crimper element 130, the insulator

crimper element 131, the connecting porticn 130a, and the

20 connecting portion 13la are, differently from the socket
element 110 which is shaped into a rectangular-cylindrical
shape, each formed intoc 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.




Finally, a portion of the spring element 120 extending out of the socket
10 in FIGS. 8 and 9, i.e., the portion 120x which is a part of the spring
el enent 120 5 other than the convex portion, is cut away. The remai ning
convex portion of the spring elenent 120 fornms 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 29 is, via its hooks 21, latched at
the mal e 15 contact inlet of the socket %0. Accordingly, even if a
checking rod, which is inserted through the male-contact inlet into the

socket 10 for checkiqgoggrtinuity, isin contact with the one end of the
flat spring 20 at the nmle-contact inlet, the flat spring 20 is unlikely

to 20 deform and thergforf, can bgpreygnted foam | oratin [
el asticity. [0044] The gggket 1%Ohas t he opeﬁinggsgggiwﬁ?b eﬁgca?%ﬂnnre

away from the neker@ngasit il €het Baukdha onef ches 132209 #5 ;and whpse
| ocation are shifted fromthe | ocation of the 23 notches 12a wth respect
to the directi opedtdonhil@hxt RRich is' a part of the spring element 120
5 other than the convex portion, is cut away. The remaining

convex portion of the spring element 120 forms the f£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 centact 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 hooks 21, latched 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 checking continuity, is in
contact with the ocne 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.

[6044]
The socket 10 has the openings 12k which locate more
away from the male-contact inlet than the notches 12a dao

25 and whose location are shifted from the location of the




flat spring 20 exerts its elastic force, i.e., with respect to the
direction z. In addition, the flat spring 20 has the projections 22
engageabl e with the openings 12b 5 in such a way that they are, during
insertion and pullout of a male contact into and fromthe socket 10,
novable w thin the openings 12b in the direction of exertion of elastic
force, i.e., inthe direction z. Such a novenent of the flat spring 20
comes to limt 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 hooks 21 but al so the projeé%%ons 22, a shape of the flat
spring 20 becones nore stable as 15 conpared with being |atched to the

socket 10 via thephogks 2L aj . resul the flat spring.20 can keep
proper elastic force agai nst %ﬂg e éﬁgoﬁ%bé%m70fifﬁaggﬂ l§e§%&§§,%ﬁﬁe
notches 12a, the epeni R@eideb .20l hexe20s NQRkS Alysiqnd fhie projecti OQ?H%Z are
each formed in an opposite pair with respect to the direction y ‘that is

perpendi cul ar to réspeditr €6t kRO AiidoMRInCI, t Nen fARE 3BR] NBhe 28 AXQLESng
el astic force and al so perpendicular to the direction x in which a nale
contact is insert&d lasdthel podieRFions. 21 i dgahybaisle halc@s taBdoPENnGEST BNS
which are engaged,24 wi th each other are each forqed in_an opposite pair
with in such a way that they are, 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 hooks 21 but also the projections 22, a
shapa of the flat spring 20 becomes more stable as
15 compared with being latched to the socket 10 via the hoogks
21 alone. As a result, the flat spring 20 can keep proper
elastic force against the male contact 70.
[0045]
Basides, the notches 12a; the openiﬁgs 12b, the
20 hooks 21, and the projections 22 are each formed in an
oppoéite pair with respect te the direction y that 1is
perpendicular to the direction z in which the flat spring
20 exerts elastic force and also perpendicular to the

direction x in which a mals contact is inserted and pulled

25 oﬁt. Like this, holes and protrusions which are engaged



respect to the aforenentioned direction, thereby providing nore stable

hol ding of the flat spring 20 in the socket 10, and also stabilization of
el astic force of the flat spring 5 20 exerted on the male contact 70.
[0046] Differently fromthe present enbodi nent, when a hole 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 fornmed near
the mal e- contact inlet but not at the end of the socket 10. In this
enbodi nent, however, since a hole engageable with the hook 21 is
configured as the notch 12a that is forped at the edge of the socket 10
defining the ral e-contact inlet, 15 t he?4 | at spring 20 can be | atched at

the end of the socket 10 where the male-contact inlet is formed. Fromthe
.spring 20 . due to a checking

i i nt of i f ti f the flat .
Yggm?glgon?ac[eﬁﬁgﬁn ﬂgpéﬁéggnéggf%?ﬁ% f#f@ﬁ% §ﬂrﬁﬁgg§8°§itﬁrﬁ?ﬁﬁaWéPEontact
inlet, it i s i - . | i.s. | atched.via th

ot ches. 128 ar FRePeis tor Chhefrdiint d8ncd i 3BLLAY BherBolonfViRgE S | e

the bot t om vl 1 ¥91 o "t he RoRhar 15 5nd 220 pRe haead sPeTKE R alodring
20 at the mal e- gaiitAGk stabilization of elastic force of the flat spring
5 20 exexted on the male contact 70,

[00486]

Differently from the present embodiment, when a hole
engageable with the hook 21 of the flat spring 20 is
configured as a through-hole entirely enclosed by a wall

i0 element, the through-hole can be formed near the male-
contact inlet but not at the end of the socket 10, In
this embodiment, howewver, since a hole engageable with the
hook 21 is configured as the notch 12a that is formed at
the edge of the socket 10 defining the male-contact inlet,
15 the flat spring 20 can be latched at the end of the socket
10 where the male-contact inlet 1s £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 is more
20 effective that the flat spring 20 is latched via the

notches 12a at the end of the socket 10 as in this

embodiment.

(0047]

Also differently from the present embodiment, when a

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



inlet, a checking rod for continuity check may be inserted through the gap
by m stake, with the result of failing to check continuity and furthernore

causing a problemof 5 deformation of the flat spring 20. In this

enbodi nent, on the other hand, the one end of the flat spring 20 at the

mal e-contact inlet, where the hooks 21 are fornmed, is in contact with the
bottomwall 11 of the socket 10 in the vicinity of the male-contact inlet.
That is, alnmost no 10 gap is forned between the flat spring 20 and the
socket 10 in the vicinity of the nmale-contact inlet. Accordingly, a
checking rod can be prevented frombeing inserted into such-a gap. [0048]
15 The flat spring 20 has a convex shap€® 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
elastic force c%):(r??“t FE<mefrs cBht SBE %6?"56565?‘% et o tt He'esddercentazy t wo

Oppos e 1 her ot O ARVEH | aEarahd BN SN TR it He COPF BCH R ok HHESER | on of

a mal e contact. thShnge LR HYOMRILIMNe, SURPR L &1 VEs, larger Jgi.asti ¢ force
conpared with a one-point support, the male con?ac% can 25 g &°

securely be hel dhédkt Roneoskety 18nd 2GurkPOAYNre 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

male-contact inlet, where the hooks 21 are formed, is in

contact with the bottom wall 11 of the socket 10 in the

vicinity of the male-contact inlet. That is, almost no

10 gap iz formed between 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 cother
end of the flat spring 20 opposite te¢ the male-contact
inlet is in contact with the bottom wall 11 of the socket
10. Thus, the flat spring 20 is, when applying elastic
force on the male contact 70, supported on the socket at

20 two points, 4i.e., the one end at the male-contact inlet
and the other end opposite thareto which locates
downstream in the direction of ipnsertion of a male contact.
Since such a two-point support gives larger elastic force

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

25 more securely be held in the socket 10.



The other end of the convex-shaped flat spring 20 opposite to the

mal e-contact inlet may not necessarily be in contact with the bottom wal l
11 of the socket 10. In 5 this case, the flat spring 20 is supported on the
socket 10 at the one end thereof. [0050] The one end of the flat spring
20 at the male- contact inlet may not necessarily be in contact with the 10
bottomwall 11 of the socket 10. For exanple, the one and 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 mddle 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 nal e-contac 6in|et, a checking rod nay be
inserted into the gap. However, even if the <checking rod is inserted into
the gap, the flat sprhﬁgg O bhardly incurs deformation because it is

| at ched via the notchesin the vicinity of the male-contact inlet of the

Spring 20 15 not Tiniied Tectne aoten 1A hur ey s £ fhFBhER hat e
entirely encl osgsbduita wal khel RFRNIconBaE€CESEet 3 AbtlHEcddd81)1 8 pe [ 0052]
in centact 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 end 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 example, 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 be 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

notches in the wvicinity of the male-contact inlet of the

20 sccket 10.

[005]])
A hole engageable with the hook 21 of the flat

spring 20 is not limited to the notch 12a, but may be a

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

25 or the like.



It is not always required that the notch 12a, the opening 12b, 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 omtted. The fl at
spring 20 can be held in the socket 10 even wi thout the projections 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
provi ded. [0054] The flat spring 20 can take various shapes instead 15 of
the convex as in the above enbodinent, as,JJong as it can apply elastic
force to the male contact 70 accommodat In the socket 10. In addition,
the hook 21 of the flat spring 20 can al so be changed variously. [0055]

20 A shape of the sockghpd®is not limted to the above-described
rectangul ar cylinder but may be a circular cylinder or the like, as |ong

as it is a tube-like shapes mkthaqwggélrgﬁﬁigggiﬂya@gtﬂesgﬁ&ghng che
accomodating the male contact 70. 25 [0056) 28 Although, "i'n fe
above-descri bed matdnddgf 02b, 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 gocket 10 even without the projections 22,
because the flat spring 20 is latched to the socket 10 via
16 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.
[0054]
The flat spring 20 can take various shapes instead
15 of the convex as in the above embodiment, as 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 variously.
[0055]
20 A shape of the socket 10 is not limited to the
above—described rectangular cylinder but may be a circular
cylinder or the like, as long as it is a tube-like shape

with a wall for defining a space for accommodating the

male contact 70.

25 [005¢]



manuf acturing the female contact 1, a single flat plate 101 has been
adopted, the socket 10 and the flat spring 20 can be independently forned
from separate nmenbers, 5 followed by assenbling of the flat spring 20 into
the socket 10. Moreover, the parts of the female contact 1 need not

al ways be nade of the sanme material but may be nmade of different
materials. [0057] 10 Wiile this invention has been described in
conjunction with the specific enbodi nents outlined above, it is evident
that many alternatives, nodifications and variations will be apparent to
those skilled in the art. Accordingly, the preferred enbodi nents of the

i nvention as 15 set forth above are inteRfed to be illustrative, not
limting. Various changes nay be nade without departing fromthe spirit

and scope of the inventj defiped in the follow lai ng. 29 WHAT IS
CLAIMED IS: 1. A female ggﬂ%%kt c%ﬁprf@ﬁng:ggm?hggﬁg Q%%% s%gégfghag?ﬁg a

wal I that defineswnafBleroontanl AGpammaakhep space and.igl §9,paying, at
its one end, a nale-contact” inlet in the vicinity of I'ch a i F3F - Rol e
is formed; and a fdiathaspbedy ddiptels Bl dokRet hep aGROTHRARLIOR, $RECE SO aS
to apply elastic force to a nmal e contact
can be independently formed from separate members,
5 followed by assembling of the f£flat spring 20 into the
socket 10, Moreover, the parts of the female ceontact 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 outlined above,
it is evident that many alternatives, modifications and
variations will be apparent to those skiiled in the art.
Accordingly, the preferxred embodiments of the invention as
15 sét forth above are intended to be illustrative, not
limiting. Various changes may be made without departing

from the spirit and scope of the invention as defined in

the follewing claims.



received in the accomodati on -space, the flat spring having its one end
positioned at the male-contact inlet and having, in the vicinity of the
one end, a first protrusion engageable with the first hole. wherein the
first hole is a notch that is fornmed at an edge of the wall defining the
mal e-contact inlet. 2. The female contact according to Claim1l, wherein:
the socket further has a second hole that |ocates nore away fromthe

mal e-contact inlet than the first hole 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 sppgng further has a second protrusion
engageable with the second hole in such a manner that it can be novabl e
within the second hole in the direction of exertion of the elastic force

during inserti ewmagndspoldAmep 19t a mal e contact into and fromthe
accommodat i on space. 30 3. The fenmal e 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 li.-s pehpkardileurantact tdemprésrmeti on of exertion of the

el astic force and also perpendicular to a direction in which a nmale
contact is |nsertedalﬁF?P?§h§PEGIH@GksﬁthGVIB%eaa@ééknﬁbatl@ﬁfspetea 4. The

f emal e cont act agcordln to Cdaim1l, wherein the
male-contact accommodation space and also having, at its

one end, a male-contact inlet in the vicinity of which a
first hole is formed; and

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

protrusion engageable with the first hole,
wherein the first hole is a notch that is formed at an cdgc of the wall defining

the male-contact inlet.
2. The female contact according to Claim 1, wherein:

the socket further has a second hole that locates -
more away from the male-contact inlet than the first hole
does and whose location is shifted from a location of the
first hole with respect to a direction of exertion of the
elastic force; and |

the flat spring further has a second protrusion
engageable with the second hole in such a manner that it
can be movable within the second hole in the directien of
exertion‘of the elastic force during insertion and pullout

of a male contact into and from the accommodation space.




one end of the flat spring is in contact with the wall in the vicinity of
the mal e-contact inlet. 5 The femal e contact according to Claim1l, wherein
the flat spring has a convex shape, and the other end of the flat spring

is in contact with the wall.

30

3. The female contact according to Claim 2, wherein the
first hole, the second heole, 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 exexrtion of the elastic force and also
perpendicular to a direction in which a male contact is

ingerted into and pulled out of the accommodation space.

4, The female contact according to Claim 1, wherein the

one end of the flat spring is in contact with the wzall in

the vicinity of the male-contact inlet.

5. The female contact according to Claim 1, wherein the

flat spring has a convex shape, and the other end of the.

flat spring is in contact with the wall.



