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1. Field of the Invention [POS

CLIP CONNECTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a ciip connector for
supporting a connectable plate, and electrically and
mechanically connecting a conductive portion of the
connectable plate to a contact and, more particﬁlarly, to a
clip connector which is suitable for electrically and
mechanically connecting a conductive portion of a
connectable plate, such as a liquid crystal glass plate or
a liquid crystal film plate, to a conductive portion of a
circuit board.

2. Description of the Related Art

In order to mount a connector to a connectable plate,
the following methods are conventionally used. According
to one method, a claw of a jig or the like is hooked on a

spring arranged on a connecting portion of the clip

connector. Then, the connectable plate is inserted into

the widened épace between the connecting portion and the
spring, and then the claw is removed. In a second method,
the connectable plate is forced into the gap between the
connecting portion of the connector and the spring arranged
thereon, thereb& the gap mentioned above is widened, and

the connectable plate is inserted into the gap.



This invention relates to a clip connector for supporting a connectable

pl ate, and electrically and nechanically connecting a conductive portion
of the connectable plate to a contact and, nore particularly, toa clip
connector which is suitable for electrically apg—reEchEnTal onnecting a
conductive portion of a connectable pl at g, su:ﬁH&gaéﬁ éggﬁ%\gstal gl ags
plate or a liquid crystal filmplate, to"a cojductﬂ“@Lb ilon of a

circuit board. 2. Description of the RelFated Art In order to
nount a connector If théOofDestabbiveghtiénal method, it is difficult to

properly configure the claw of a jig or the like. Further,
it is difficult to perform adjustments of the héoking of
‘the claw. In addition, because of limited space, it is
difficult to design the structure so as to prevent plastic
deformation of the spring. Further, in the second
conventional method, if the connectable plate has a sharp
edge as in the case of a liquid crystal glass plate, both
the connecting portions of the clip connector and the
connectable plate may be damaged.

SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to
provide a clip connector that reliably comes into contact
with the connectable plate.

Another object of this invention is to provide a clip
connector such that when it is connected to the connectable
plate there is no damage caused to either the connectable
plate or to itself.

In accordance with this invention, there is provided
a clip connector, which includes a housing, a plurality of
contacts mounted on the housing, and a connectable plate,
the connectable plate being connected to each of the
contacts; wherein a clip holds together the connectable
plate and the housing, which has an inclined portion and a
uniform thickness portion; énd wherein the opening width of
the clip is larger thaﬁ the thickness of the connectable
plate but smaller than the sum of the thickness qf the

connectable plate and the thickness of the uniform
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the foll ow ng methods are conventionally used. According to one nethod, a
claw of a jig or the like is hooked on a spring arcany i
portjion.of the clip connector. Then, the connecta '

into the wi dened space between the connecting por{ion &PLABED sprijng, and
then the clawis renoved. In a second netjhod, the connectabre ptate is
forced into the gap between the connecting portion of the connector and
the spring arranged thereon, thereby the gap nentioned above is w dened,
and the corbhbgtkrgss paxtteions. i nserted i nto the gap.

Furﬁher, in accordance with this inyention, there is
pro#ided a clip connector which includes a housing, a
plurality of contacts mounﬁed on the housing, and a
connectable plate, the connectable plate being connected to
each of the contacts; wherein the spacing of a resilient
forked portion of each contact is-slightly larger than the
thickness of the connectable plate in a direction
perpendicular to the direction in which the connectable
plate is inserted into each contact in a state in which the
connectable plate is inclined with respect to the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a front view of a clip connector according
to a first embodiment of this invention;

| fig. 1B is a rear elevational view of the clip
connector according to the first embodiment of this
invention; .

Fig. 1C is an enlarged sectional view taken along the
line A-A of Fig. 1B;

.Fig. 1D is a side view of the clip connectox
according to the first embodiment of this invention;

Fig. 2 is a sectional view showing a state in which
the clip of the glip connector of the first embodiment of
this invention has not yet been mounted to the  connectable
plate and the housing; -

.Fig‘ 3 is a sectional. view showing a state of
beginning to mount the clip of the clip connector of the

first embodiment of this invention to the connectable plate
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- 2- In the first conventional nethod, it is difficult to properly
configure the claw of a jig or the like. Further, it is difficult to
perform adj ustnents of the hooking of the claw. In addition, because of
limted space, it is difficult to design the structure so as to prevent

pl astic deformati on of the spring. Furtheé, in the second conventi onal

nmet hod, if the connectable plate has a sharp edge as in the case of a
liquid crystal glass plate, both the connecting portions of the clip
connect or anandhtheohoesinad}e pl ate nay be danaged. SUMVARY OF THE
| NVENTI ON In accordance with the present invention there is provided
a connector conpriBidg:4 is a sectiomaltwiewoslsowing a state gfural ity of
contacts mounted on said connector housing; a connectabl e plate

el ectrical | yRWRHERI bR ¢HiRPE Pherelipycomneckences: thedfirst a clip
connectable wi,th,sai d copngctor hous%g&aand sai d connectabl e flate for

hol di ng sai ™ RRPREREAb) @F pFAte inveny t Qi the seerrechakte PLlakesang;

wher ei n sai dygonnecd housi ng i ncludes an inclined portion and a uniform
t hi ckness portrton, and wherein an opening width of said clip is larger than

a thickness of saighgonerd ablgactional view showing a state in which
the clip of the clip connector of the firstlembodiment of
this invenﬁion has been mounted to the connectable plate
and the housing;

Fig. 6 is a sectional view of é clip connector
according to a second embodiment of this invention, showing
the relationship between the thickness of a connectable
plate and a changeable intervallof contacts in a state in
which the connectable plate is not fitted in the clip
connector; |

Fig. 7 is a sectional view of the clip connector
according to.the second embodiment of this inﬁention, _
showing the spacing of the resilient forked portion of the
contacts in a direction perpendicular to the direction in
which the connectable plate is inserted into the contacts;

Fig. 8 is a sectional view showing a state in which
the clip connector according to the second embodiment of
this inventién has had the connectable plate fitted in it,
with the clip not yet béipg used;

Fig.-9 is a sectional view showing a state in which
the clip connector of the second embodiment of this
invention has had the connectable plate fitted iﬁ.it, with

the clip being used;



plate but smaller than the sumof the thickness of said connectable plate
and a thickness of said uniformthickness portion such that said clip can
be mpunted on said connectable plate, w thout touching a sharp edge
thereof, by initially placing said clip in contact with said inclined
portion and by effecting further novenentg; of said clip so as to contact
said uniformthickness portion. I n accordance with the present

i nvention there is al so provided a connector conprising: a connector
housi ng; aHilgur al0at yisofa €aonic vd ewd dift athedlip dotm@atoror housi ng;
a connectable plate electrically connectable to said plurality of contacts;
and Aqqagdinsh e tthe segond sabpdimende odt Yhduss iimyeartd.ongi d
connectabl e plate_for halding said connectable _plate in contact- with said

connector housi ngF19- 10B jis-p-rear elevatdoppl, viiew ofetheycdi®ped portion
of each of i lLburality of. contacts i s shaped.to .allqw said.connectable
plate to beﬁgﬁggéﬁﬁﬁfi%ﬁé§§é%q?'EE%ﬁ%ﬁﬁﬂfeﬁﬁ?ﬁﬁiﬂﬂ?Qﬂiqﬂﬁ °%?G%&Fity of

contacts in ;3RddiGldgwed state with respect to said connector housing; and
wherein said connector housing includes an inclined portion and a uniform

thi ckness portiongignd 10ehe BnABnIReHeRd sWicHibrafll %2k EalBn a1bagger than
a thickness of said connectable
the line A-A of Fig. 10B; and .

Fig. 10D is a side view of the clip connector
accbrding to the second embodiment of this invention.

DES(_':RIP'I'ION OF THE PREFERRED EMBODIMENTS

Clip connectors according to two embodiments of this
invention will be described.

Referring first to Figs. 1A to 5, a first embpdiment
of this invention will now be described.

Figs. 1A to 1D are drawings showing a clip connector
according to this first embodiment. To explain the
construction more.specificaliy, a plurality of contacts 3
.are mounted in a row on é housing 1. A clip 4, having a U-
shaped cross-sectional configuration is mounted on either
side of the plurality of contacts 3. The clips 4 are
detachable with respect to the housing 1 of the clip
connector and are employed to support the-clip connector
with a connectable plate 2, such as a liquid crystal glass
plate, which is described below. The housing 1 has an
inclined portion la énd a horizontal portion (uniform
thickness portion) 1b for enabling the clips 4 to be easily

mounted.



-3- plate but smaller than the sumof the thickness of said connectable
pl-ate and a thickness of said uniformthickness portion such that said clip
can be mounted on said connectable plate, w thout touching a sharp edge
thereof, by initially placing said clip in contact with said inclined
portion and by effecting further novenentgof said clip so as to contact
said uniformthickness portion. BRI EF DESCRI PTTON OF THE DRAW NGS

Fig. 1Ais a front view of a clip connector according to a first enbodi nent
of this invention;Figs. 2 ¥ g5 8lowshowraaclipedats onainbvedwtofthae cI|p
connector according to the first embodi ment of this invention: Fi g.
1Cis an enl%?ﬂﬁﬂn et PEnkheFLip GRBACGESE 2RH cthe n@onpectable gplate 2.

Fig. 1D is side_vi ew_of the | i p. connec. accordln to, the first
erodi ment REFRFEIMEVER P £, ' En Ga5 B8EnEEE %A eotnodesr houbhe-

side end portion 4b of the clip 4 and an end portion to

face the upper surface of the connectable plate 4c
constitutes a clip opening 4a. The opening width 4e of the
clip opening 4a is larger than the thickness of the
connectable plate 2b, but smaller than the sﬁm of the
thickness of the connectable plate 2b and the thickness of
the portion of the housing 1 to which the clip 4 is mounted
(the diagonally shéded portion). An insulating coating
portion 44 (indicated bj marks X) is provided on the
portion of the clip 4 which will be in contact with the
connectable plate 2 and the peripheral portion.
When the clip 4 is moved from the position shown in
Fig. 2 in the direction of the arrow shown in Fig. 3,.the
clip 4 can be mounted to the connectable plate 2 with zero
insertion force without touching a sharp edge 2a of the
connectable plate 2, and no force is applied to the spring
of the clip 4 in the process.
When the clip 4 is moved further in the direction of

the arrow shown in Fig. 3, the insulating coating portion

| 4d comes into contact with the suiface of the connectable
plate 2, as shown in Fig. 4, as a result of a reaction

. force. In this case, the reaction force is applied to the
connector-housing-side end portion 4b from the inclined

portion la of the housing 1 in the direction of the arrow.



Fig. 2is a secti onal vieM/shomAng a state in which the clip of the clip
connector, of the first enbodi ment of this invention has not yet been
nount.ed to the connectabl e plate and the housi ng; Fig 3is a

secti onal

connector of the first enbodi ment of this7invention to the connectabl e

pl at e

4 and the housing;

4 is a sectional view showing a state of nounting the clip of the clip

connect or

of the fWhen the clip 4 is moved still further in the

direction of the arrow shown in Fig. 4, as shown in Fig. 5,
the connector-housing-side end éortion 4b comes into
contact with the horizontal portion 1b of the housing 1.

In this state, the.clip 4 holds together the connectable
plate 2 and the housing 1. Further, the connectable plate
2 is in contact with a plurality of contacts 3. In this
case, the surface pattern of the connectable piate 2 is not
damaged, since the clip 4 has the insulating coating
portion 4d.

Next, referring to Figs. 6 to 10D, a second
embodimenf of this invention will be described.

Fig. 6 is a sectional view of a clip connector
according to the second embodiment of this invention,
showing the relationship between the thickness of a
connectable plate L3 and a changeable interval L of
contacts 14 when the connectable plate, such as a liquid
crystal glass plate, is not fitted in (Lj<L3). A plurality
of contacts 14 are moﬁnted in a row on a housing '13.

Fig. 7 is a sectional view of the clip connector

according to the second embodiment of this invention. The

 spacing L, of a resilient forked portion of the contacts 14

is larger by.a than the thickness of the connectable plate

Ly sd that the connectable plate can be inserted into the

"contact 14 with zero insertion force from a direction

inclined by 0 with respect to the housing 13.

In the state shown in Fig. 7, the connectable plate

16, such as a liquid crystal glass plate, is inserted into

view showi ng a state of beginning to nount the clip of the clip

Fig.



enbodi ment of this invention to the connectable plate and the housing;
Fig. 51is a sectional view showng a state in which the clip of the clip
connector of the first embodinent of this invention has been nounted to

t he connectable plate and the housing; Fig. 6 is a sectional view
of a clip connector according to a secong enbodi ment of this invention,
showi ng the relationship between the thickness of a connectable plate and
a changeabl e interval of contacts in a state in which the connectable

pl ate i s notthetredilhenheforked portion of the contacts 14 with zero

insertion force from the.direction_inclined by 0 with
respect to the housing 13.

Then, the connectable plate 16 is rotated
counterclockwise about a point a of the contacts 14 to the
horizontal positibn shown .in Fig. 8. Then, a desired
contact force is obtained between the contact point c
positioned somewhat outside the point a of the contacts 14
and the cénnectable plate 16. As a result, the connectable
plate 16 and the contacts 14 can be connected without.any
damage caused to the patterns, etc., on the connectable
plate or to the contacts 14 of the connector.

In the state shown in Fig. 8, however, when the
external force which biases the connectable plate 16 in the
counterclockwise direction is cancelled, the connectable
plate 16 is caused to rotate clockwise because of the
spring force of the contacts 14. To prevent such clockwise
rotation of the connectable plate 16, a clip 15, as shown
in Fig. 9, is employed. The cfoss-sectional configuration
of the clip 15 is U-shaped. The connector is fixed to the
connectable plate 16 by means of holding the housing 13 of
the connector together with the connectable plate 16. Thus,
the connector holds the connectable plate 16 in a desired
fitted-in state.

Figs. 10A to 10D are drawings showing the clip
connector according to the second embodiment. To explain
the construction more specifically, the connectable plate

16 and the contacts 14 of the clip connector are connected



connector; Fig. 7 is a sectional view of the clip connector
according to the second enbodi nent of this invention, show ng the spacing
of the resilient forked portion of the contacts in a direction
perpendicular to the direction in which the connectable plate is inserted
into the contacts; Fig. 8 is a sectjonal view showng a state in
which the clip connector according to the second enbodi nent of this
"invention has had the connectable plate fitted init, wth the clip not

yet being usada connedtifhg Portiadnsedtl.i ONRE ¥hewkHE8W 88 €h&tate in which
connectable plate 16 is somewhat smaller than the narrow
spacing between a point a positioned near the gate of the
contacts 14 and a point b so that the connectable plate 16
can be inserted into the resilient forked ﬁortion of the
contact 14 with zero insertion force from the direction‘
inclined by 0 with respect to the housing 13. This clip
connector and the associated connectors fit in together at
a fit-in portion 12. A plurality of contacts 14 are
mounted in a row on the housing 13. A clip 15 is arranged
at either end of the plurality of contacts 14. The clip 15
is detachable with respect to the housing 13. The clip 15
is employed in order to support the clip connector in the
position shown in Fig. 9 with respect to the connectable
plate 16.

Instead of the clip 15 described above, a clip having
another construction may be émployed so that the
connectable plate 16 may be engaged with the housing 13 in
parallel thereto. |

As is apparent from the above description, this
invention provides the following advantages:

1. The clip connector can be connected to the
connectable élate without any damage being caused to the
connectable plate or to the clip connector. Thus, thié
clip connector is useful for the connection of a
connectable piate such as a liquid crystal glass plate or a
liquid crystal film plate, in which the surfaces are liable

to be damaged and on which there is a sharp edge.



the clip connector of the second enbodiment of this invention has had the
connectahle plate fitted init, with the clip, ;

5 , Fig. 10Ais a front view of the clip dﬁﬂSdﬂﬁfoﬂﬁbBEﬂng to the
second enbodi nent of this invention; Fid. 10BRERLACEDear elevational
view of the clip connector according tC)fJEES 1 T this

2. By using the clip, the clip connector can be

easily connected to the connectable plate.
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I nventi on; Fig. 10Cis an'enlérged sectional view taken along the

line A-A of Fig. 10B; and Fig. 10D is a S|de VIeM/Of the clip
connector accor d enbodi nent ' nyention

DESCRI PTI ON OF 1{“‘]' INENTS finaet s ccording to
two enbodi nents o 'S mnventton will deS LACED Wrerring first
to Figs. 1Ato 5, a first enbodinent of This i nvent Tom—v | _ngw be

descri bed. : Figs. 1A to 1D are draw ngs showi ng a cli’p cOnnector

WHAT IS CLAIMED IS:

1. A clip connector comprising a housing, a
Plurality of contacts mounted on said housing, and a
connectable plate, said connectable plate being connected
to each of said plurality of contacts, wherein a clip holds
together said connectable plate and said housing having an
inclined portion and a uniform thickness portion, and
wherein the opening width of said clip is larger than the
thickness of said connectable plate but smaller than the
sum of the thickness of said connectable plate and the
thickness.oi said uniform thickness portion.

2. A clip connector comprising a housing, a
plurality of contacts mounted on said housing, and a
connectable plate, said connectable plate being éonnected
to each of said plurality of contacts, the spacing of a
resilient forked portion of each of said plurality of
contacts is slightly larger thaﬁ the thickness of said
connectable plate in a direction perpendicular to the
direction in which éaid connectable plate ig inserted into
each of said plurality of contacts in a state in which it
is inclined with respect to said housing.
| 3. A ciip connector as claimed in claim 1 or 2,
further comprising an insulating coating portién provided
in the portion of said clip which is in 6ontact with said
connectable plate.

4. A clip connector as claimed in claim 1 9r_2,

wherein said connectable platé comprises a liquid crystal
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-according to this flrsf ennodinehr To explain the construction nore

specifically, a pI ts 3 are nou 1 a housing
1. Aclip 4, havi'n mpwe moss sect i onhip@BHEGLHABIBHEN % nount ed
on either side of contacts 3} The RERUASER are §detachable
Wi th respect to the hou5|ng 1 of the clipy conneeter—and—are enpl oyed to

support the clip connector wth a connectable plate 2, such as a liquid
crystal glass plate, which is described bel ow. The housing 1 has an
i nclined pogtliale.l a and a hori zontal portion (uniform thickness portion)
| b for enabling the clips 4 to be easily
5. A clip connector as claimed in claim 1 or 2,
wherein said connectable plate is fixed to said housing in
parallel thereto by means of said~clip.
6. A clip connector as claimed in claim 5, wherein
the cross-sectional configuration of said clip is U-shaped,
and wherein said clip.holds together said connectable plate
and said housing.

7. A'clip connector as claimed in claim 5, wherein

said clip is detachable with respect to said housing.

- —
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nmount ed. ' 6 Figs. 2 to 5 show
how a cljip 4 is nounted to the hou3|ng 1 of the clip connector and the
connectabl e plate 2. Referring to Fig. 2, the gap between a
connector-housing- side end portion 4b of the clip 4 and an end portion to
face the upper surface of the connectabl eqglate 4c

ABSTRACT OF THE DISCLOSURE

CLIP CONNECTOR

A connectable plate (2) is mounted on an upper
surface of a horizontal portion (the uniform thickness
portion) (lb) of a housing (1). A plurality of contacts
(3) mounted on the housing come into contact with a pattern
of the connectable plate. A clip (4) has a U~shaped cross-
sectional configuration. A spacing of a resilient forked
portion of the contacts (an opening width) is larger than
the thickness of the connectable plate but smaller than the
sum of the thickness of the connectable plate and the
thickness of the uniform thickness portion. When the clip
is mounted to the connectable plate and the hou51ng, an
1nsulat1ng coating portion (4d) of the clzp slides onto the
upper surface of the connectable plate, and a connecto:-
housing-side end portion (4b) of the clip presses agaiﬂst
an inclined portion (la) of the housing. Thus, the opening
width of the clip becomes larger, so that the connectoxr-
housing-side end portion slides smoothly onto the lower
surface of the uniform thickness portion. As a result, the
clip holds the connectable plate and the housing, and does
not cause damage to either the connectable plate or to the

clip connector.

FIG. 1



constitutes a clip opening 4a. The opening width 4e of the clip opening 4a
is larger than the thickness of the connectable plate 2b, but smaller than
the sum of the thickness of the connectable plate 2b and the thickness of
the portion of the housing 1 to which the clip 4 is nounted (the

di agonal | y shaded portion). An insulating coating portion 4d (indicated by
marks x) is provided on the portion of the clip 4 which will be in contact
with the connectable plate 2 and the peripheral portion. When t he
clip 4 is noved fromthe position shppn in Fig. 2 in the direction of the
arrow shown in Fig. 3, the

M

FIG. ID
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FIG. IB




clip 4 can be nmounted to the connectable plate 2 with zero insertion force
w t hout touching a sharp edge 2a of the connectable plate 2, and no force
i-s applied to the spring of the clip 4 in the process. When the clip
4 is noved further in the direction of the arrow shown in Fig. 3, the
insul ating coating portion 4d conmes into contact with the surface of the
connectable plate 2, as shown in Fig. 4, as a result of a reaction force.
In this case, the reaction force is applied to the connector-housing-side
end portion 4b fromthe inclined po?(?on |l a of the housing 1 in the
direction of the arrow.

FIG. 2
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7 Wien the clip 4 is nmoved still further in the direction of the
arrow shown in Fig. 4, as shown in Fig. 5, the connector-housing-side end
portion-4b comes into contact with the horizontal portion Ib of the
housing 1. In this state, the clip 4 holds together the connectable plate
2 and the housing 1. Further, thé connectable plate

3/7




2 is in contact with a plurality of contacts 3. In this case, the surface
pattern aof the connectable:plate 2 is not damaged, since the clip 4 has
the i.nsulating coating portion 4d. Next, referring to Figs. 6 to
10D, a second enbodinent of this invention will be described. Fi g.
6 is a sectional view of a clip connector according to the second

enbodi nent of this invention, showng the relationship between the

t hi ckness of a connectable plate L3 and a changeable interval L[err] of
contacts 14 when the connectable plate, such as a liquid
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crystal glass plate, is not fitted in (L[err]<L[err]). Aplurality of
contacts .14 are nounted in a row on a housing 13. Fig. 7is a )
secti-onal view of the clip connector according to the second enbodi nent of
this invention. The spacing L[err] of a resilient forked portion of the
contacts 14 'is larger by a than the thickness of the connectable plate _
L[err] so that the connectable plate can be inserted into the contact 14
with zero insertion force froma direction iinclined by [err] with respect
to the housing 13. : In the state shown in Fig. 7, the connectable
plate 16, such as a liquid crystal 8fAss plate, is inserted into

= )
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FIG. 6

Z

N\

14
e
7 — ==
‘A AU RS>
Y = -~ 4 %
13 a



8 the resilient forked portion of the contacts 14 with zero insertion
force fromthe direction inclined by [err] with respect to the housing 13.
Then,: the connectable plate 16 is rotated counterclockw se about a point a
of the contacts 14 to the horizontal position shown in Fig. 8. Then, a
desired

6/7
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contact force is obtained between the contact point ¢ positioned somewhat
outside_the point a of the contacts 14 and the connectable plate 16. As a
result; the connectable plate 16 and the contacts 14 can be connected

wi t hout any danage caused to the patterns, etc., on the connectable plate
or to the contacts 14 of the connector. In the state shown in Fig.
8, however, when the external force which biases the connectable plate 16
in the counterclockw se direction igsgancelled, the connectable plate 16
is caused to rotate cl ockwi se because of the spring force of the contacts
14. To prevent such cl ockw se '

14

15

FIG. I0D
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rotatlon of the connectable pI ate 16 aclip 15 as shown in Fﬁ&"zgp'}?f

enpl oyed The cross-
‘ rﬁ?bmwsaeﬂ e connectable plate 16 by neans of hol ding the

al configuration of the clip 15 is L}shaped

hou'si ng' 13} of ‘ -he-coffret pri{ together with t%ﬁp&ﬁﬂﬂ&%ﬁ@@i e1?'|@EFchlf()Od-hus

t he connecto nnect abl e plate 16 gestFet—+tted=T1T St a

Fi gs.
second enb
connect ab
connect ed

e

10A fo| 1008 MAR 40\ hok

ydilment . To_expl.ai

t he const r uctff 1y, the
16 and thé contacts 14 of| r%' ﬁ;hg r are
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In the first conventional method, it is difficult to properly configure the claw of a jig
or the like. Further, it is difficult to perform adjustments of the hooking of the claw. In
addition, because of limited space, it is difficult to design the structure so as to prevent plastic
deformation of the spring. Further, in the second conventional method, if the connectable
plate has 2 sharp edge as in the case of a liquid crystal glass plate, both the connecting
portions of the clip connector and the connectable plate may be damaged.

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a connector compnsmg

a connector housing; '

a plurality of contacts mounted on said connector housing;

_ 'a connectable plate electrically connectable to said plurality of contacts;

a clip connectable with said connector housing and said connectable plate for holding
said connectable plate in contact with said connector housing;

wherein said connector housing includes an inclined portion and a uniform thickness
portion, and wherein an opening width of said clip is larger than a thickness of said
connectable plate but smaller than the sum of the thickness of said connectable plate and a
thickness of said uniform thickness portion.

In accordance with the present invention there is also provided a connector
comprising: |

a connector housing;

a plurality of contacts mounted on said connector housing;

a connectable plate electrically connectable to said plurality of contacts;

a clip connectable with said connector housing and said connectable plate for holding
said connectable plate in contact with said connector housing;

wherein a spacing of a resilient U-shaped portion of each of said plurality of contacts
is shaped to allow said connectable plate to be inserted into said U-shaped portions of said
plurality of contacts in an inclined state with respect to said connector housing.

This Sheet Has Been Reilaced

P

\ g\% ]vo

showi ng the cli p connector according to the

ﬁgo3ax—x——



9 at a connecting portion 11. The thickness of the connectable plate 16
I s sonmewhat srral ler than the narrow spacing between a point a positioned

near the gate of MW tahd a point b so that the connectable
plate 16 can be |in$xePtR§ctM

L1 i ent é@ tact
14 with zero inser{ip orce fromijt gSIdl Irggtl sﬁgteoéﬁéétonlff\nérﬂﬁzm ac
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BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1A is a front view of a clip connector according to a first embodiment of this
invention;
5 Fig. 1B is a rear clevational view of the clip connector according to the first
embodiment of this invention; '
Fig. 1C is an enlarged sectional view taken along the line A-A of Fig, 1B.
Fig. 1D is a side view of the clip connector accordmg to the first embodxment of this
N~ invention;

10 Fig.2isa sectlonal view showing a state in which the clip of the clip connector of the
first embodiment of this invention has not yet been mounted to the connectable plate and the
housing; -

Fig. 3 is a sectional view showing a state of beginning to mount the clip of the chp
conhector of the first embodiment of this invention to the connectable plate

15
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i nclined by [err]___w__un__c.espect tothe housing 13. This clip connector

the associated CONREMINOEMERT t5:1n tjopgether at a fit-in portion 12. A
pl urality .of cont aq*{—s—iﬁ“ar@ “trounf-ed in a row on the housing 13. A clip 15

is*arranged at ¢ith ,@% ?@BIE ol ur alli?)ty f si t t%t.l4l'7 ol bbBol> s
€ i ng %@iﬁﬁﬁ?——m%

detachable with regp
order to support {tf in the position shown in Fig. 9 with
respect to the ccnnect able plate 16. Instead of the clip 15
descri bed above, a—et+p—havrng anot her d@nstruction may be enpl oyed so

- that the

and

u
(0]

2, By using the clip, the clip connector can be

easily connected to the comnectable plate.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises” and "comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not
the exclusion of any other integer or step or group of integers or steps.



connect abl e pl n aged with the housing 13 in parallel :
t hereto. ﬁ rom the above description, this invention
provi des the f 1 1. The clip connector can be

coninected to the. connect abI e pI ate wi t hout tdtamal egei? t he

connectabl e plate L nnect or-. ' S
useful fer the co ﬁgg gH {;‘;ER ﬁgg%nect abl e plate such as a liquid crystal

glass plate or a- I|qU|FHZ m plate, in which the surfaces are
liable to be damaged and on which there is a sharp—e
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WHAT IS CLAIMED IS: 18 MAR 2000
1. A connector comprising:
a connector housing;
5 a plurality of contacts mounted on said connector housing;

a connectable piate electrically connectable to said plurality of contacts;
a clip connectable with said connector housing and said connectable plate for holding
_ said connectable plate in contact with said connector housing;
— ~ wherein said connector housing includes an inclined portion and a uniform thickness
10 portion, and wherein an opening width of said clip is larger than a thickness of said
connectable plate but smaller than the sum of the thickness of said connectable plate and a
thickness of ’said uniform thickness portion.

2. A connector comprising:
15 a connector housing;
a plurality of contacts mounted on said connector housing;
a conmectable plate electrically connectable to said plurality of contacts;
a clip connectable with said connector housing and said connectable plate for holding
said conmectable plate in contact with said connector housing;
N, 20 wherein a spacing of a resilient U-shaped portion of cach of said plurality of contacts
is shaped to allow said connectable plate to be inserted into said U-shaped portions of said
plurality of contacts in an inclined state with respect to said connector housing.

3. A connector as claimed in claim 1 or 2, further comprising an insulating coating
25 portion provided in a portion of said clip which, when connected to said connector housing
and said connectable plate, is in contact with said connectable plate.

4. A connector as claimed in claim 1 or 2, wherein said connectable plate comprises 2
liquid crystal plate.
30 |
T
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housing substantially in parallel thereto by means of said clip.

6. A conmector as claimed in claim 5, wherein the cross-sectional configuration of said
5 clip is U-shaped.

7. A connector as claimed in claim 5, wherein said clip is detachable with respect to said

connector housing.

10
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1. A connector conprising: YIRS e
. Iurallty of contacts nounted on said conpgs Pt
housi ng; - a connectapl p plate electrically connectable to said
- plurality af lcopgaggps2000nd} 1} a clip cgnpect abl |d connector
housing and dai d connectabjeiplate for hol LriLite sneel 28De I
contact wi tlh 'sard—comnmector housi ng; -2. Wherein said connector housing
i ncl udes ary inclined portionfand a uni form t hi ckness port [ on and wher ei n

ggngggtn;g?ewp?tlptﬁ)%ﬁ’g%gaﬁdogml‘ﬁ &{’ e sum t@tpk@cflg ss o fof‘jig o
connect abl the [ikert Kurther] itis aifﬁaunoquon&n adjiimenis bﬁttmhbhkuog péthe cjnw. maddisionh
Shar p’ edgebeeniae il limsd ShiRe: f PyABreat oOcREn D| FRRIRS SOARaIn PIRVEH Bas ©
| nclined pairvdfion of the spring. Further, in the sccond conventional method, if the connectable plate
has a sharp edge as in the casc of a liquid crystal glass plate, both the connecting portions of the
clip connector and the connectable plate may be damaged. |

SUMMARY OF THE INVENTION

In accordance with the present invention there is provided a connector comprising:

R )

connect or

a connector housing:
| \/ a plgra! ity of contacts mounted on said connector housing;

a connectable plate electrically connectable to said plurality of contacts; and

a clip connectable with said connector housing and said connectable platc for holding
said conncctablc plate in contact with said connector huus_ing:

wherein said connector housing includes an inclined portion and a uniform thickness
portion, and wherein an opening width of said clip s larger than a thickness of said connectable
plate but smaller than the sum of the thickness of said connectable platc and & thickness of said
uniform thickness portion such that said clip can be mounted on said connectable plate, without
touching a sharp edge thereof, by initially placiny suid clip in contact with said inclined portion
and by effecting further movement of said clip so as to contact said uniform thickness portion.

A In accordance with the prc#ent invention there is also provided a connector comprising:

a connector housing;

a plurality of contacts mounted on said connector housing;

a connectable platc clectrically conncbtablc to said plurality of contacts; and

a clip connectuble with said connector housing and said connectable plate for holding
said connectable plate in contact with said connector housing;

wherein a spucing of a resilient U-shaped portiori of each of said plurality of contacts is
shaped to allow said conncctable plate to be inserted into said U-shaped portions of said
plurality of contacts in an inclincd state with respect to said connector housing; and

wherein said connector housing includes an inclined portion and a uniform thickness:
portion, and wherein an opening width of said clip is larger than a thickness of said connectable

UBo3exr—¥
Bla\s o



apd BY effecti'ﬁﬁ?&@ﬂ"’ﬁwﬁ; nt of said clip so as to contact said

uni f orm t hi ckngss™porti on. 2] A connector conpri sing: a

connect or hodsi Ng4g8 SEP 200 Rl grality of contacts nounted on said connector
housi ng; - aconnectabl g gl ate electrical Ly connectahl g to said
plurality of pohtaets—amd a clip ceWpeditigsget £l penlember 49Q
housi ng and shi d connect abl e_pliate for bgl_di ng said connectable plate in

contact with sard—connector housi ng; wherein a spacing of a
resilient U shaped portion of each of said plurali f contacgts is shaped
to all ow sa&atabwmﬂae&thm@cmpgthcéhts@%eeﬁntdéennm@%ﬁm aedgﬁaﬂs&" 2idons
of said plyeall ggm Ghsh ¢ acli pe. lid BorlnR SR '
connect or #l'({)um %?l&gsr? oA eﬁe@géw%#ggégﬁég%%%ﬁoum ng ?hﬁﬁﬁbgn

i nclined pouchinga shagh cdgelthefeof, by initiallyplacingmaild dliprin contactwhithy saidinelinedpertiong
wdth of said clip,is, |larger than a thjckness of said cqpnectable plate but
smal | er twaﬁgy giocting funther movempatofsaid psgemceaﬁaﬁemddm@nmt@s%maﬁmram

t hi ckness of said uniformthickness portion such that said clip can be
nmount ed on said connectable plate, w thout touching a sharp edge thereof,
by initi alBRIEPIDESCRIPIION OF THEDRAWINGS W th said inclined portion and by
effecting further novenent of said clip so as to contact said uniform

t hi ckness portion.

Fig. 1A is a front vicw of a ¢lip connector according to a first embodiment of this

- invention: :
N Fig. 1B is a rear clevational view of the clip connector according to the first embodiment
) of this invention:

Fig. 1C is an enlarged sectional view taken along the line A-A of Fig. 1B.

Fig. 1D is a side view of the clip connector according to the first embodiment of this
invention; _ |

Fig. 2 is a sectional view showing a statc in which the clip of the clip connector of the
[irst embodiment of this invention has not yet been mounted to the connectable plate and the
housing; | .

Fig. 3 is a sectional view showing a state of beginning to mount the clip of the clip
connector of the first embodiment of this invention to the connectable plate |
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t-12-55 7 3. t-med in claiml or 2, further conprising an
Fnsul ating coatin ortlon I’OVI ded in a portion of said clip which, when
connected, to s ﬂ si ng and sal d connectabl e pl ate isin
cont act with s Iate

cl'aim1 or 2, wher ei n sal d connect abl e ‘=-L S P ~=1a0= <
pl at e. : A connector as clained in: clalml or 2 V\/nereln sald

connect abl to sald housi ng substanti a
t hereto bymﬁﬁéﬂu@&@f& : A connector asjc EPIAC ﬁirc'ﬁ#
S U—sha ed.

wherein the cross-sectional conflguration of said clip
. . 18 SEP 2000
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1. A conncctor comprising:

a connector housing; _ 4 :
a plurality of contacts mounted on said connector housing;

a connectable plate electrically connectable to said plurality of contacts; and

a clip connectahle with said connector bousing and said connectable plate for holding
said connectable plate in contact with said connector housing;

wherein said connector housing includes an inclined portion and a uniform thickness
portion, and whorein an opening width of said clip is larger than a thickness of said connectable
plate but smaller than the sum of the thickness of said connectable plate and a thickness of said

~
A

uniform thickness portion such that said clip can be mounted on said connectable plate, without
touching a sharp edge thereof, by initially placing said clip in contact with said inclined portion
and by effecting forther movement of said clip 50 as to contact said uniform thickness portion.

2. A conncctor comprising:

a connector housing: _

-a plurality of contacts mounted on said conncctor housing;

a connectable plate clectrically connectable to said plurality of contacts; and

aclip connectable with said connector housing and said conncctable plate for holding
said oonncctnblé platc in contact with said cohncctor housing; .

wherein a spacing of a resilient U-shaped portion of each of said plurality of contacts is
shaped to allow said conncetable plate to be inserted into said U-shaped portions of said
plurality of contacts in an inclined state with respect to said connector housing; and

wherein said connector housing includes an inclined portion and a uniform thickness
portion, and wherein an opening width of said clip is larger than a thickness of said connectable
plate but smaller than the sum of the thickness of said connectabie plate and a thickness of said
uniform thickness portion such that said clip can be mountod on said connectable plate, without
touching a sharp edge thereof, by initially plucing said clip in contact with said inclined portion
and by effecting further movement of said elip so as to contact said uniform thickness portion.
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3. A comnector os claimed in claim 1 or 2, further comprising an insulating coating portion
provided in a portion of said clip which, when connected to said connector housing and said

connectable plate, is in contact with said connectable plate,

4, A connector as claimed in claim I or 2, wherein said connectable plate comprises a
liquid crystal plate.
s. A connector as claimed in claim 1 or 2, whercin said connectable plate is fixed to said

housing substantially in parallel thereto by means of said clip.

= 6. A connector as claimed in claim 5, wherein the cross-sectional configuration of said clip
is U-shaped, ' -
7. A connector as claimed in claim 5, whercin said clip is detachable with respect to said
conncctor housing. |



