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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. F irst-,_
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.



in FIG 8, in which a hexagon nut 301 is enbedded in a resi n‘ﬁgﬁls?l[]ﬂrﬁg 300
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t hi ckness, and weight. In accordance with the present invention, there is
provi ded a nut holding structure for a connector. The nut hol di ng
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menber insertion hole provided 15 .coaxially wth screw. hol e nut
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the PreIfod e tafknebd)and @eighirenber prevents the nut from com ng out,

whereby it is possible to sinplify the construction of the nut holding
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with an arm portion extendjng al on . :
15 coaxiallypwith a screw hole o{' thg nut socommodated in the nut accommodating chamber, and

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 porttion 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 siructure, a reduction in operation man-hour, ete™
while meeting the requirement for a reduction in size, thickness, and weight.

It 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.
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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 accommaodating 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



20 portion is upwardly displaced solely by inserting the nut jifpg d0lihe nut
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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 Illustrated 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.
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are respectively provided at the ends of the housing 3. Each nut holding portion 5 is equipped

15 with a nut accommodating chamber 52 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.



board CB, a resin housing 3 holding the group of termnals I’\FaErﬁdmp%e
group of solder tails 2, nut holding portions 5 formed integrally with
t he resi\%oﬂﬁﬂ@?‘ﬁg 3, and nuts 6 detachably held in the it %PGP%&
portions 5. As shown in FIGS. 3 and 4, the nut holding portions 5 are
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e I's constr such that the hook portion 56 can be displaced
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portion 55. By displacing the 30 hook portion 56 in the ial di.rection
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outer periphery of the hexagon nut 6. The innernost wall surfaces 52c and

524 of adcoernmadatingchamiperddt i ng chanber 52 (See FIG 5) are fornmed so as to

come into ¢ l()%stﬁe (O:Stré;[’ § ;[3 o\f\/{l;[emook portion 56, there is provided a displacement slope 56a

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 56a, 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 56ais
determined taking into account the force with which the nut 6 is inserted and the angle 1s set

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 Tising

30  more than necessary, whereby a screw member 7 can be easily screwed into the nut 6.



5 two adj acent surfaces 6¢c and 6d of the hexagon nut 6, respebfib/&l0f.
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and the angle is set 25 such that the hook 55 can be easily displaced
upwar dmaggger. exanple, it is set to around 45 degrees. The nut
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2006 V\%}Dneolgcl:lgrzr%;n %r 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¢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 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 arm portion 55. Then, when the nut 6 has been completely accommodated in the nui
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.
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hol ding portion 5 is provided with a protecting nenber 59 for preventing
the | ock nmenber 54 from being touched when the housing 3 is 10 held by a
finger H Due to the provision of the protecting nmenber 59, it is possible
to prevent adverse influence on the function of the nut holding portion 5
to. hold the nut 6 in the normal manner. The | ock nenber 54 of the nut
hol di ng portion 5 for holding the nut 6 is easily subjected to the

el astic deformation. Wen nounting the connector on the board, the 15
connector is often held by the fingers. Since the protecting nmenber 59 is
one step higher than the |lock nenber 54, it is possible to prevent the
finger Hfromtouching the | ock nenber 54, whereby the nut hol ding
portion 5 is protected. As shown, for exanple, in FIG 3, the nut 6 can be
inserted into the nut accommodating chanber 52 solely by pushing the nut
6 in the direction indicated by the 20 arrow F. In this process, the

i nternedi ate portion between the two adjacent 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 cones into
contact with the displacenent slope 56a of the hook portion 56, and
pushes up the hook portion 56 while elastically deform ng the 25 arm
portion 55. Then, when the nut 6 has been conpletely accommpdated in the
nut acconmodati ng chanber 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 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 c q@@

prevented fromrotating 30 inside the nut accommodati ng chamber 52. Thus,
as shown in FIG 4, the operation of screwing the screw menber 7 into the
nut 6 is facilitated. 7 1 FEB 2006 WD 03/023905 PCT/ USQ2/ 290-40 Wiile a
preferred enbodi nent of the present invention is shown and described, it
Is envisioned that those skilled in the art nay devise various

nmodi fications of the present invention wthout departing fromthe spirit
and scope of the appended clains. 8 1 FEB 100& CLAIMS: | A nut hol ding
structure a for a connector the connector including a housing the nut

hol ding structure being integral with the housing, conprising a nut
hol di ng portion provided in a connect r housing for detachably hol ding a
nut, wherein the nut hol dingparEo n includes a nut accommobdati ng chanber
havi ng ancprigpvesd- out  opening for the nut a screw menmber insertion hole

provi ded coaxiell y with a sew hole of the put acco dated in t nut

accommodat i ng bhantfePot baldmestugme W%%%@ﬁ?ﬁ%&%ﬂﬁ

accommdahﬁq;oid?néﬁ‘ﬁctﬂ#ébc&?ﬁﬂgﬁﬂqﬁiﬂimﬂh_&ﬁbﬁ{%%mﬂﬂﬁ@ com ng oat through the
r e

i
in- and-out opening for I g, 'wherein the l'ock nenber is provided with
a cutout hol e £mutholding\pertionpepvideddn o spansetar hgusie for detadnblrbaldee sallaged

with the s¢rew hol fer 3 ' nect or
accor di ng™ W@fﬁ%@%&%@?ﬁﬁﬁéﬁ éc ne %géaglgéalg%&&%%g@g&\ﬁ? {nﬁﬁgﬁﬁgr m
portion espeixh optha hongsdrévemeinberinsention holegrovied dvexiadiyt witlsa yoxew halsofand

Lhe 170 U BEOPREERIRMEN BT oARr AR RN o SRR RO I R ng

si de of t g fabbiccopfoaitediathd g aebaniating dembadtonpainiihgsut eeighgheiint 0
contact with the qQuter peripheral_ surface.of. the.nut.to ther | ock the
ot 5, AN SR Bl SPEPES T [ock Se PB4 b R MO BB 1 5
wher ei Nt hgevk@filg interferencs with a screw member engaged with the screw hole of the ut.

2. A put holding structure for a connector according to claim 1, wherein the lock
member is equapped with an arm portion extending along the direction in which the nut is put
in apd taken out of the aut nemmn;udating chamber and a hook portion provided at the fiee
end of the arm portion and arranged on the in~and-out opening side of the qut accommodating
chember, the hook portion coming into contact with the outer peripheral surface of the put to
thersby lock the nut.

3. A nut holding styucture for a connector according to claim 2, wherein the lock
member is constracted such that the hook portion can be displaced in the axial dircetion of
the mut due to resilience of the arn portion.

4. A nut holding structure for 8 connector according to claim 1, wherejn the put
is 2 hexagon mit, wherein the nut accommodating chamber has wall sorfaces coming into
contact with two opposing surfaces of the six surfaces formed in the outer periphery of the
hexagon put, and wherein the hook portion has a recessed surface coming intv contact with
two adjacent surfaces of the hexagon nut.

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



menber as conshuoted such that the hook portion can be d'@gl@ din the
axial direction of the nut due to resilience of the can k t 4. A nut
hol di ng structure fur a connector according to claim11, whereon the nut

is a hexagon nut, wherein the nut accommodati ng chanber has wail surfaces
comng into contact with two opposing surfaces of the six surfaces fanned
in the outer periphery of the hexagon nut, and wherein the hook portion
has a recessed surface ocaning into contact with two adjacent surface of
t he hexagon nut. 5. A nut holding structure for a connector according to
claim4, wherein the wdth of the nk and-out opening for the nut and the
di stance between the opposing well surfaces of the nut accomdati ng
chanber are substantially the sane, and wherein a gaid .e 9 | FEB 2006

surface &Pfachide nbif) ' ' rovi ded an edge of the in-and-out
opening. 6. A. nut ho|ug?%{]§ﬁﬂu & °f°faﬁt"’eé“'m€m§ﬁnaccor ding to claim 2,

wherein there is provided on the outer side oftbe hook portion a

di spl aeeneut . Sl ope_for..canoeing the hook portion to be displaced to a
posi tion over>t he%ﬂ{tgﬁl@éﬁmﬁgm@@a%m;ws bl 2 Rehekdd thedeig 1 | | €NCE
of the apmyided od the chitbidel JFERHbb - into the_nut

acconodat | n‘g)(r:h%ntr]{%r. 7. A nut h‘?&f‘%‘%ﬁeﬁ?‘& 5 [ savsing the herdc or di ng t o
cl ai m 1,PFRBHBPA M?nmmemgmmww@aﬁsa\ﬂﬂﬁﬂﬂ% L a presser
nmenber fﬂﬂiﬁﬁsbfﬂlﬁﬁiﬂﬁm{i&ﬂmgﬁﬁgﬁzgu . acconnodat ed therein. A nut

hol ding structure for a connector gceal oy Butareammadating chagiber. t he

housi ng of the Connector bas two ends at either of which said nut holding

portion is provid eren.each nuyt holding portion is provided with
a protecting rrerrbglsm %@%5 etve[n"fel R2 FHfRectyrcgoring meslaim i mbleeimige hgriched

when t h@*rsaaedating chamblxis irpvidahwith Pmbablr GLRi0g SEructure for a
connect Q. AGHMaflzneL Lo claim 2, V\h;?ﬁsn t he ‘ﬁook rr%%ﬁ r?%lg}fc?é'&‘a recess

porto for comng I contact with at | east one surface on the outer
peri phery of the nut 10

3 A 1t holding structure for a congector dceording 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 wheg the housing js held by hand.

9 A put 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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