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t he connector when fixing the connector nounted on a circuit board by
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In the fixing method using a screw member and a nut, the nut is attached to the

connector housing beforehand for convenient fixing operation. For example, Japanese Utility
Model Examined Publication No. Hei 6-37588 discloses a connector with a hexagon nut,

15  which includes an insertion hole in the connector housing for receiving and holding the
hexagon nut. The insertion hole includes a special configuration and a separate fixing
member is provided to prevent the nut from coming out of the insertion hole.

However, this method of retaining the nut includes the following shortcomings. First,
it is necessary to set both the hexagon nut and the fixing member in the insertion hole,

20  resulting in an increase in operation man-hour for installing the nut into the connector
housing. Second, the fixing member is a separate component, resulting in a rather high cost
because it is a separate member that has to be fabricated separately. Further, the fixing
member, being a separate component, presents an obstacle in the goal of achieving a
reduction in the size, thickness, and weight of the connector.

25 It might be possible to solve these problems by insert molding as shown, for example,
in FIG. 8, in which a hexagon nut 301 is embedded in a resin housing 300 of a connector

body. However, this method based on insert molding leads to a rather high cost.



body. However, this nethod based on insert nolding | eads to a rather high
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ends) of wogsnzsshol e 302 of the hexagon nut 301 have to IpeTaSpLe®Wd Thus,
t he hexagon nut 301 is not enbedded so deep. As a result, the hexagon nut
301 is not secured to the housing 300 firmy enough, so that when a screw
is nounted Forthdrebdthxadofuppertand ddwearedds)adthened idedel of the hexagan netidlnove

together with the 5 screw or the housing 300.c suffer defornmtion.

Obj ect have toberEpgsedr ThHg th%]@%‘ﬁg‘i’fblﬁ%t%ﬁtl 1 %Otéﬁlbég‘?eé‘éf’ ‘{?Pp-t éaﬁ?sgﬁe’ﬁ?

I nvent | ?1” ag9 ﬁ?y(?]ldﬁ gt Sthred 2 ﬁ‘ler}guﬁhégﬁé ﬂ{rﬂﬁh;éﬂﬁu , 6 AP GBERE stBkGE rmakes
it possiBIE°To achi 8ve a reduction tnocost through simplification in

st r uct Unfuntedte tuetidx@gor MutGPe aad frenahthetoon the mitcan woivk togethet vith thehe
requirement for a 10 reduction in _size, thickness, and weight. In
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armportion rranged on the in-and-out _
a lock member for preventing the nut accommodated in the nut accommodating chamber

from coming out through the in-and-out opening for the nut.
In accordance with the present invention, the lock member prevents the nut from
coming out, whereby it is possible to simplify the construction of the nut holding portion.

20  Further, the nut holding portion is provided integrally with the resin housing, and requires no
separate components other than the nut. Due to this arrangement, it is possible to achieve a
reduction in cost through simplification in structure, a reduction in operation man-hour, etc.
while meeting the requirement for a reduction in size, thickness, and weight.

Tt is desirable that the lock member be equipped with an arm portion extending along

25  the direction in which the nut is put in and taken out of the nut accommodating chamber and
a hook portion provided at the free end of the arm portion and arranged on the in-and—out
opening side of the nut accommodating chamber, the hook portion coming into contact with
the outer peripheral surface of the nut to thereby lock the nut. This arrangement enables the

length of the arm portion to be increased, thereby smoothening the operation of the lock

30 member.



openi ng side of the nut accommodati ng chanber, the hook portion comng into
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It is desirable that there be provided on the outer side of the hook portion a
displacement slope for causing the hook portion to be displaced to a position over the nut
accommodating chamber by utilizing the resilience of the arm portion when inserting the nut
into the nut accommodating chamber. When this displacement slope is provided, the hook

20  portion is upwardly displaced solely by inserting the nut into the nut accommodating
chamber, which facilitates the nut inserting operation.

It is desirable that the nut accommodating chamber be provided with a presser
member for restricting rising of the nut accommodated therein. The presser member prevents
the nut from rising more than necessary, whereby the screw member can be easily engaged

25  with the nut.

It is desirable that the lock member be provided with a cutout hole for preventing
interference with a screw member engaged with the screw hole of the nut. This cutout hole
helps to prevent interference with the screw member when the screw member is relatively
long.

30 It is desirable that the housing of the connector have two ends at either of which the

above-mentioned nut holding portion is provided, wherein each nut holding portion is
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FIG. 3 is an enlarged perspective view of a nut holding portion of a connector
according to an embodiment of the present invention.
15 FIG. 4 is an enlarged front view of a nut holding portion of a connector according to
an embodiment of the present invention.
FIG. 5 is a sectional view taken along a line A-A of FIG. 1.
FIG. 6 is an enlarged view of a portion B of FIG. 2.
FIG. 7 is a sectional view of a nut holding portion of a connector according to an

20 embodiment of the present invention.

FIG. 8 is a perspective view showing a construction of a conventional nut holding

portion.

Detailed Description of the Ilustrated Embodiments:

While the invention may be susceptible to embodiment in different forms, there is
25 shown in the drawings, and herein will be described in detail, a specific embodiment with the
understanding that the present disclosure is to be considered an exemplification of the
principles of the invention, and is not intended to limit the invention to that as illustrated and

described herein.



FIG 6 is an enlarged view of a portion Bof FIG 2. FIG 7 is a sectional
view of a nut holding portion of a connector according to an 20 enbodi nent
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shown i ninfhéSmt hdldngpdrtiohs. nut  hak shoveh RATTGSOR and4, taé ﬁuﬁmdiﬁg:pomehys
provided at the ends of the housing 3.' Each nut hol di ng portion 5 s
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ope [luj ng 1;]fh bt zgccg i Utdagng Shariet'So having an in-and-out opening 51 for the nut 6, a screw

member insertion hole 53 provided coaxially with a screw hole 61 of the nut 6 accommodated
in the nut accommodating chamber 52, and a lock member 54 for preventing the nut 6
accommodated in the nut accommodating chamber 52 from coming out through the in-and-
out opening 51 for the nut.

20 The lock member 54 is equipped with an arm portion 55 extending along the direction
F in which the nut 6 is put in and taken out of the nut accommodating chamber 52, and a
hook portion 56 provided at the free end of the arm portion 55 and arranged on the in-and-out
opening 51 side of the nut accommodating chamber 52, the hook portion 56 coming into
contact with the outer peripheral surface of the nut 6 to thereby lock the nut 6. Due to this

25 construction, it is possible to increase the length of the arm portion 55 and to smoothen the
operation of the lock member 54. When the arm portion 55 is short, it is difficult to impart
resilience to the arm portion 55 so as to allow a relatively large displacement.

The lock member 54 is constructed such that the hook portion 56 can be displaced in
the axial direction of the nut 6 due to the resilience of the arm portion 55. By displacing the

30  hook portion 56 in the axial direction of the nut 6, the nut 6 can be put in and taken out easily
and smoothly.



menber insertion hole 53 provided coaxially with a screw hole 61 of the nut
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FIGS. 5 and 6, the recessed surface 57 is formed in an obtuse angle so as
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On the outer side of the hook portion 56, there is provided a displacement slope 56a

p—

for displacing the hook portion 56 to a position over the nut accommodating chamber 52 by
utilizing the resilience of the arm portion 55 when inserting the nut 6 into the nut
accommodating chamber 52. Due to the provision of the displacement slope 562, the hook

20  portion 56 is upwardly displaced solely by inserting the nut 6 into the nut accommodating
chamber 52, whereby the operation of inserting the nut 6 is facilitated.

After the nut 6 has been inserted, the hook 56 is restored to the original position to
prevent the nut 6 from coming out. The inclination angle of the displacement slope 56a is
determined taking into account the force with which the nut 6 is inserted and the angle is st

25 such that the hook 55 can be easily displaced upward. For example, it is set to around 45
degrees.

The nut accommodating chamber 52 is provided with a pair of presser members 5a
and 5b for restricting rising of the nut 6 accommodated in the nut accommodating chamber
52. Due to the provision of the presser members 5a and 5b, the nut 6 is prevented from rising

30  more than necessary, whereby a screw member 7 can be easily screwed into the nut 6.
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the lock member 54, it is possible to prevent the finger H from touching the lock member 54,

; whereby the nut holding portion 5 is protected.
As shown, for example, in FIG. 3, the nut 6 can be inserted into the nut
accommodating chamber 52 solely by pushing the nut 6 in the direction indicated by the
20  arrow F. In this process, the intermediate portion between the two adjacent surfaces 6¢ and
6d in the outer periphery of the nut 6 (i.e., a corner portion 62 of the nut 6) is positioned at the
center of the in-and-out opening 51 and, in this state, the nut is pushed in.
As a result, the corner portion 62 comes into contact with the displacement slope 56a
of the hook portion 56, and pushes up the hook portion 56 while elastically deforming the
25  armportion 55. Then, when the nut 6 has been completely accommodated in the nut
accommodating chamber 52, the hook portion 56 is restored to its original position, and the
recessed surface 57 on the inner side of the hook portion 56 comes into contact with the two
adjacent surfaces 6e and 6f of the nut 6.
In this state, the nut 6 is constrained such that it is completely prevented from rotating
30 inside the nut accommodating chamber 52. Thus, as shown in FIG. 4, the operation of

screwing the screw member 7 into the nut 6 is facilitated.



As shown in FIG 1, the housing 3 of the connector has two ends, at either
of which a nut holding portion 5 is provided. Each nut holding portion 5
IS provi owo osioeddm protecting nenber 59 for preventing treTIusok290eirber 54
from bei ng touched when the housing 3 is 10 held by a finger H Due to the
provi sion of the protecting nenber 59, it is possible to prevent adverse

i nfl uence onWlik o prefdried rnibbdiniedt nfithe pedschitrigvgniion isosho®ntand dasribbed, heisnut 6
in the normal _manner. The | ock nenber 54 of the n t.hoI%j ortion 5 for
hol di ngemvigonest that theseskaliqdyin tlg asf way deviseyaneus BoddicroRp R ShrRiesh.  When
mounting the c t . Lsiften held by the
fingersgwgﬂ%§gapﬁ§ﬁ6@é?§§%?%§1%%%%g¢a gPéégﬁgﬁgﬁé%a'?gﬁgﬁgthan the | ock
menber 54, it is possible to prevent the finger H fromtouching the | ock
menber 54, whereby the nut holding portion 5 is protected. As shown, for
exanple, in FIG 3, the nut 6 can be inserted into the nut acconmodating
chanber 52 solely by pushing the nut 6 in the direction indicated by the 20
arrow F. In this process, the internediate portion between the two adj acent
surfaces 6¢c and 6d in the outer periphery of the nut 6 (i.e., a corner
portion 62 of the nut 6) is positioned at the <center of the in-and-out
opening 51 and, in this state, the nut is pushed in. As a result, the
corner portion 62 conmes into contact with the displacenent slope 56a of

t he hook portion 56, and pushes up the hook portion 56 while elastically
deformng the 25 arm portion 55. Then, when the nut 6 has been conpletely
accommodated in the nut accomodating chanber 52, the hook portion 56 is
restored to its original position, and the recessed surface 57 on the

i nner side of the hook portion 56 cones into contact with the two adjacent
surfaces 6e and 6f of the nut 6. In this state, the nut 6 is constrained
such that it is conpletely prevented fromrotating 30 inside the nut
accomodat i ng chanber 52. Thus, as shown in FIG 4, the operation of
screwing the screw nenber 7 into the nut 6 is facilitated. 7 WO 03/ 023905
PCT/ US02/ 29040 While a preferred enbodi nent of the present invention is
shown and described, it is




envi sioned that those skilled in the art may devise various nodifications
of the present invention w thout departing fromthe spirit and scope of
t he apperwoed3otmmis. 8 WO 03/ 023905 PCT/ US02/ 29040 CLAI MBCTAISOZ290ud
hol di ng structure for a connector, the connector including a housing, the
nut hol ding structure being integral with the housing, conprising: a nut
hol di ngQIXIM®N provi ded in a connector housing for detachably hoIding a

nut, wherein the nut hol ding portlon |nclud?§ nut ac o tin hamber
havi ng an i nland- v th!?@%%ﬁl’%@“ 0T A GOBNFHIKT, ¢ °§’&‘i‘ ng‘ QEHS G hol e
provi de 1 al I I ommodat ed in the nut
accommoda |°§élhgﬁ{é’¥n% 1% i gﬁt‘g’g};@ﬁg éuSi or eve ting the nut

accommodat ed ainiit hélﬁlﬂgl#oﬂﬁiﬁpprﬁﬁﬂd@in m@mhanﬂmusmgcfm dadadhablydwtdinga ough t he

i n- and-out opening for the nut., 2. A nut hol |ng cture for, a &onnector
accor di mdnerein gie aldingnoreeminglides pawt acepmpada 1n§ g gﬁﬁ@ﬁl%apﬁnéﬁ |
portion exten al.on i t aken
but Sor | PRERR{or R Bimb e Rt Ao el DSy it Eerep HOIT

free emgeb @i a&d‘lﬁnﬁé&ﬁt&ﬂintth@ﬂut%@do%bdﬂg@@hmbémEnd fioeR dacmber Gpgméventiag de of
the nut accommodating 5 chanber, the hook portion com ng into contact W th
t he out éhe Ipérapqzﬂmnadatgfhmfth@éutﬁcc‘?fﬁ@oﬁ@tn&@ambﬁfeﬁ%fom&g@"tt Haopgh thegn- A nyt-
hol di ng s&ructure f@ ¢ nnect or according to claim?2, wherein the | ock
menber 2848 GRTIRE quf ' that the hook portion can be displaced in the
axial direction of the nut due to resilience of the armportion. 4. A nut
hol ding structure for a connector according to claiml, wherein the nut 1is
a hexagon nut2, whek sitrhaldiag ﬁﬂl@ct@t@cf@rrﬁm@awtﬂ@acéﬁ@mﬂetp ol WW%WPA%“@S

comng intqg contact wi.th two o OSI urf.ace i or med
in the GUTRPerSHequyReyVigan i p %ﬂcﬁﬁ% alo %% 11‘8%120'%1 i %18%%& t1on
has a refessefles HﬁtfcﬁQEe ﬁlﬁrﬁ'c&ﬁnfnaaéhr@%ﬁﬁﬁér afitathook prnWﬁG@fﬁt th?dlfréeic es of

t he hexagon nut. 5. A nut hol ding structure for a connector according to
cl ai m 4 endloétlei anmtﬁmetlon and arranged on the in-and-out opening side of the nut accommodating

5 chamber, the hook portion coming into contact with the outer peripheral surface of the nut to

thereby lock the nut.

3. A nut holding structure for a connector according to claim 2, wherein the lock
member is constructed such that the hook portion can be displaced in the axial direction of

the nut due to resilience of the arm portion.

4, A nut holding structure for a connector according to claim 1, wherein the nut
is a hexagon nut, wherein the nut accommodating chamber has wall surfaces coming into
contact with two opposing surfaces of the six surfaces formed in the outer periphery of the
hexagon nut, and wherein the hook portion has a recessed surface coming into contact with

5  two adjacent surfaces of the hexagon nut.

5. A nut holding structure for a connector according to claim 4, wherein the
width of the in-and-out opening for the nut and the distance between the opposing wall
surfaces of the nut accommodating chamber are substantially the same, and wherein a guide

surface for nut insertion is provided at an edge of the in-and-out opening.



wi dth of the in-and-out opening for the nut and the di stance between the
opposi ng wall surfaces of the nut accommodati ng chanber are substantially
t he sane,wend/owees ei n a guide surface for nut insertion PETASOY2MWed at an
edge of the in-and-out opening. 9 WD 03/023905 PCT/ US02/ 29040 6. A nut
hol di ng structure for a connector according to claim?2, wherein there is
provi ded on the oWtmut heldieg sifuctdnefdn(aa:lonmmriaomréingitsp]ahnénwhereisﬂthpre 1§ or
causi ng the hook, porti e dIS | aced to tlon over t
acconmoBEVideg caiheBwer %3 &%ﬁ%rﬁwlﬁ@o ifa & Chplacpmeit Sloms or grusiag Fhegw i on when
inserti Oy BBnfo in
struct U?th;oﬁ‘?o Byhls ir%%‘fg:ht gg:hepadé%)? S’rg]g togﬁdgl m 1Ia eérhgfn E)er ﬁ%ﬂﬁ%]ﬁg)!hg °
acconmoetatlience cmwﬁn pogioprwhandesdriimg the autintesthe nutneentramofiatingrdhsmbeict i ng
rising of the nut accommodated therein. 8 A nut holding structure for a
connector according to claim11, wherein the lock nenber is provided with a
cutout hole for pne | i ﬁ?ﬂtie wth
the screw ho{7e of %@%%}fﬁgggﬂ}cﬁ{r c{%&%ﬁg«%@}%@g?o ﬁllggér‘\lg gh%%ﬁ%ggtﬁgtr

accor di agoiinédatingichambéras pioRided vithoptessegmebeihier estiiveiag eisingas tHemmtends  at
ei ther of which said nut holding portion is provided, and wherein each nut
hol di ngagremmedatedsthgiedyi ded with a protecting nenber for preventing the

| ock menber from bei ng touched when the housing is held by hand. 10. A nut
hol di ng structure for a connector according to claim2, wherein the hook
menmber i ncl ugdes aprﬁﬁmlﬂgmucﬁﬂeff&rammmac%@ugaabm Iwivhbrest the éakt one

surface on the outer perlpherﬁ of the nut. 10
member is provided with a cutout hole for preventing interference with a screw member

engaged with the screw hole of the nut.

9. A nut holding structure for a connector according to claim 1, wherein the
housing of the connector has two ends at either of which said nut holding portion is provided,
and wherein each nut holding portion is provided with a protecting member for preventing the

lock member from being touched when the housing is held by hand.
10. A nut holding structure for a connector according to claim 2, wherein the hook

member includes a recess portion for coming into contact with at least one surface on the

outer periphery of the nut.
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