» UK Patent s GB o2 232 308, B

(54) Title of Invention

Electrical connector device

(51)  INT CLS; HO1R 13/00 13/506

(21)  Application No (72) Inventor(s)
8011593.2 Tsunesuke Takano
(22) Dateoffiling . (73) Proprietor(s)
24.05.1990 Kabushiki Kaisha TAN T
(30) Priority Data : (Incorporated In Japan)
(31) 01063118 30-14 Higashi-lkebukuro
01063119 1 chome o
Toshima-ku
(32) 30.05.1989 Tokyo 170
Japan
(33) JP
(74) Agent and/or
(43) Application published Address for Service
05.12.1990 Mewburn Ellis
2 Cursitor Street
(45) Patent published London
22.09.1993 EC4A 1BQ

United Kingdom

(52) Domestic classification
(Edition L)
H2E ECBX

(56) Documents cited
GB1216970 A
GB1114461 A ‘ ‘ :
EP0097445 A1 N T .

(58) Field of search

' As for published application
2232308 A viz:
UK CL(Edition K ) H2E EBX
ECBX ECD EDBB EDCK -
EDLC EHC E140 E142 E237
INT CL® HO1R
Online databases: WPI
updated as appropriate










3/

3
91
é

g

>

4
91
4

vV

>







)
; @
, F1G.4A
8-l ,_
7A Nl F1G.4B \§ 8
7 | ?H \ndl
GA\' Eim %
2 I
6\‘- cvum!! 6
1 3apd 12
W/‘-\’; 128
SIAN 1B 12A
FI1G. 5A 1512"2'52
o FI1G.58B
l 9
178
8A 8
' ~ N 73
7A 1.6 8A NS
. . 3 =
T7 j — 7A 6
A ik A
HAMOVIB 3 1 11Bf) 1A 12A I 12A
51A 5 51 !

/
i 32 423A 42’52




/.
FI1G. 6A
jl B
- 8A\ |
GA:
~5|Aj‘“‘
L I
FIG. 6B
f 3\.'» ,
TA
8A-
6A
124
2B’
6~

(+




'7/”

®

<

- M)

. (D

N

RN A
OOOUNONWNNND

J L —
(o] o

D <« \ R
Oh- SNANANANAN \ <
o~z o< \}6
R RGN
NN

Ol

A\
RN




&
FIG.8A

@

L

AL N N N N . . N

IS

F1G.88B

SEANANANNRAN
= {7

= W
O VN osvwoms.

——1HH I""”

AN 4%
L L2
N

A




?/ll

®

FI1G.9A

FIG.9B

s —~——

(=
m r” < \,\
N
O ~ ™

52




10

‘I

FI1G.

L J

@l \ N

5I1A 1 SIA

OONNNNNNN

ol

ol

FIG. I

e\is\\.mﬁmp

o . ‘.‘g

Gt

3




yar

FIG.I12
|
S
;” .! ] l,l
7le 817
L/ /
?

D AN\ ey 2
1 ﬁ \\a._t
SIHLI. P4 oY

6;!” ‘-7 8 6[![7
B ) g ~1
o 2 -
FI1G.I13
9 8 9
7B 7
7A /?m
0
R I\\\ ! /
6 VAN A Ii§ f’G
77 W} TEINA. 7
3 1 __li, : g-] ,/4_3
1 2 B
WAE /7 7% /’ A
SIVga 2 5 | siA 35




-1 - | 293230%

ELECTRICAL CONNECTOR DEVICE

The present invention relateé to an electrical
connector device and, more particularly, to an electrical
connector‘device in which the_base’portions qf conductor
strips bent upwardly from a narrow conductor strip
(generally referred to as BUS bar) are firmly fixed by way
of apertures formed in the bottom of a tubular insulating
memberf More particularly,_the‘BUS bar is’immobilised
between the bottom surface of the tubular insulating member
and the surface of an insulating base member so :as to
prevent the tabs from being deformed or displaced by an
external force.

Japanese Utility Model Examined Publication
No. 58-10306 discloses a connector housing as a kind»of the
electrical connector device of the type mentioned above.

This known connector housing accommodates a plurality
of female bi-polar terminals which fit at'their one end on
a plurality of parallel male terminals. The connector
housing has a fréme'which opens at its upper and lower endé
and partition walls which extend perpendicularly, to. the
longitudinal walls of the frames so as to define a
pluralitffof terminal receiving chambers. - Tapered guide
surfaces are formed on the lower ends'of the left and right
side walls and on the lower ends of the partition walls

which are positioned
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out of alignment with the lower end opening of the 'D

frame.

In use, a separately prepared cover plate having
a central bore is fastened by screws to a circuit board
in such a manner that a flange radially extending from a
lower portion of the frame is pressed by a portion of
the cover plate around the central bore, thereby fixing

the housing to the circuit board.

Thus, the known connector housing requires a
separate cover plate, which makes the administration of
parts difficult and raises the cost of the connector.
Furthermore, fastening of the cover plate using screws
is quite laborious particularly in a dark place or when
the working space is restricted. 1In addition, it is

necessary to use a special tool such as a screw driver.

In this known connector housing, it is impossible
to fix the base portions of strips which are bent
upwards from BUS bars by way of the lower surface of
the housing. That is, the arrangement is such that the
upper surface of the circuit board is pressed, at a
portion spaced apart from the above-mentioned base
portions of the strips, by the lower end of the tapered
inner surface of the flange provided on the housing.

Therefore, the strips are liable to be deformed or




displaced by an external force.

It would be desirable to be able to provide an
electfical connector devicevin which the base portions of
strips upwardly bent from BUS bars provided on an
insulating -basé are preésed ontol the surface of the
insulating base by a tubular insulating member so as to
prevent deformation or displacement of the strips, and

providing means whereby the connector can be fixed without

requiring a cover plate and screws, thus overcoming the

above-described problems of the prior art.

According to the ﬁresent invention, there is provided
an electrical .connector device comprising at 1least two
elongate narrow conductor plates located on one side of an
insulating base made of plastic, the conductor plates each
terminating in end portions which are bent upwards so as to
provide upwardly projecting conductor strips, a tubular
insulating member having a bottom surface provided with
apertures for receiving therein the conductor: strips, the
tubular insulating member_being'cbupled with the insulating
base by means of‘at least one resilient tab, and a male
engaging member having female connector members adapted to
fit on the conductor strips, the arrangement being such
that thévbase portions of the conductor strips are clamped
between the porfions of the bottom surface of the tubular
insulating member surrounding the_apertures and the surface

of the insulating base.



In one embodiment of the invention, the 'insulating.“)
base is provided with at least one resilient tab which '
projects upwards therefrom, and the tubular insulating
member is provided with retaining steps capable of
retaining the or each resilient tab of the insulating base.

In an alternative embodiment, the tubular insulating
member is provided with at least one resilient tab capable
of engaging with lower edges of the insulating base.

Thus it will be appreciated that the base portions of
the conductor strips bent upwardly from the BUS bars are
strongly clamped between the upper surface of the
insulating base and the lower surface of the tubular
insulating member around the apertures, as a result of the
engagement between the tubular insulating member and the
insulating base, so that unintentional deformation or
displacement of the conductor strips is prevented despite
application of an external force éuch as thaf force exerted
when, for example, the female connector members are brought
into or out of contact with the conductor strips.

In addition, the tubular insulating member is fas*ened

by a snap fit without requiring a cover plate
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and a tool, by virtue of the engagement between the
resilient tabs and the edges of the insulating base or

the
the retaining steps ofAinsulating member. -

The invention will be described further by way of

- example with reference to the accompanying drawings in
~which:

Fig. 1A and Fig. 1B. are exploded perspective
views of the first and the second embodiments of the
invention, respectively, wherein an insulating base, a
tubular insulating member and a male engaging member .are

separated from one another;

Figs. 2A and 2B are vertical sectional views of
the first and the second embodiments of the.invention,
respectively; '

Figs. 3A and 3B are perspective views of the
first and the second embodiments of the invention,
respectively, wherein the tubular insulating member is
fitted to the insulating base:; | -

Figs. 4A and 4B are vertical sectional views of
the first and the second embodiments;

Fige; SA and 5B are vertical sectional views of
the firsf and the second embodiments, respectively, with
the male engaging member inserted into the tubular
insulating member;

Figs. 6A and 6B are cross-sectional views taken

.along the 1lii.zs A-A of Figs. 5A and 5B, respectively;

Figs. 7A and 7B are vertical sectional views of
the first and the second embodiments, taken at different
planes from the vertical sectional views in Fige. 4A and
4B;



-6 -
Y
—~

&) Figs. 8A and 8B are vertical sectional views of the first and .

the second embodiments, taken at different planes from the

\
vertical sectional views in Figs. S5A and 5B; .,)
Fig. 9A is a cross-sectional view of a different embodiment;

Fig. 9B is a vertical sectional views of the embodiment shown

in Fig. 9A;

Figs. 10 and 11 are vertical sectional views taken along the

lines B-B and C-C of Fig. 9A;

Fig. 12 is horizontal sectional views of a different

embodiment; and

Fig. 13 is a vertical sectional views taken along the line D-D

of Fig. 12.

A first embodiment will be described with reference to the

drawings.

Referring to Figs. 1A and 2A, the first embodiment of the
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‘A 13 electrical connector device of the present invention has
ﬂ“‘electrical connector deyice of the présent invention has the
!!following parts: elongated narrow metal conductor plates 2

provided by, for example, embedding on one side of an.
insulating base 1 made of plastic, the cohductoi plates 2 being
bent upward at, for example, their ends so>as provide up;ardly
projecting conductor strips 3, a tubular insulating member 6
made of heat-resistant plaétic such as 66 nylon having a bottomA
provided with apertures 4 for receiving the conductor_strips 3
as shown in Figs. 2A and 7A, the tubular insulating member 6
sides thereof capable of engaging with, for exgmple, lower

, edges 11A of anbaperture 11B of insulatihg base 1 as shown in

Figs.

3A and 4A; and a heat-resistant male engaging member 8 having

female connector members 7 made of a resilient metallic sﬁeet

and adapted to fit on the conductor strips 3; wherein the base’

portions 3A of the conductor strips.3 are clamped between the

portionsIOE the lower surface of the bottom of the *ubular

insulating,memberisaround the apertures 4 and the surface of

the insulating base 1, as shown in Figs. 4A, 7A and BA.

In these Figures, numeral 11B denotes the aperture formed in
the insulating base 'so as to provide edges 11A fo? retaining

hooks S1A of the resilient tabs 51.

Numeral 7A denotes a retaining claw for retaining the female
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connecting member 7 in the male engaging member 8 in a manner
shown in Fig. 7A. : .)
Numeral 9 denotes lead lines which are covered with insulating
sheathes and electrically connected to the female connecting
member 7 at fitting portioned to the female connecting members
7 at fitting portions 7B as shown in Figs. 2A and 7A.

Numerals 6A and 8A denote, respectively, a projection and
recess which are formed on the tubular insulating member 6 and
the male engaging member in a manner shown in Fig. 3A, for the
purpose of ensuring insertion of the male engaging member in
correct orientation.

The tubular insulating member 6 with the bottom ‘can have a
circular cross-section though it is illustrated to have a
rectangular cross-section in the drawings.

The male engaging member 8 also can have a cylindrical hollow
structure correspondingly.

In the illustrated embcdiment, there are two narrow conductor
tabs3.

This, however, is only illustrative and the invention can be
carried out with only one conductor plate 2 and one conductor
strip 3, or two, three or more conductor plates and
cérresponding number of conductor strips as shown in Figs. 10
to 13.

In such cases, the number of the female connector members 7, as
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well as the constructions of the male engaging member 8 and the

tubular insulating member 6 are sultably determined in

Cconformity with the number of the conductor strips.

In the arrangements shown in Figs. 10 to TB; it is not
heceesary ﬁo form an aperture such as the aperture 11B.‘
Namely, inwardly facing hooks 51A, 51A of the resilient tabs
51, 51 can engage.with the side eddes 11A, 11A of the base 1 so
that the tubular insulating member canvbe fastened to protrude
upright from the base 1. |

The assembly procedure is as follows.

The insulating base 1, the tubular insulating member 6 and the
male engaging member 8 are firet separated from one enother as
shown in Figs. 1A ehd 2A. |

Thed, the tubular insulating member 6 is lowered with‘its
resilient tabs 51 sliding along the wall of the aperture 11B in
the insulating base 1 idto engagement with the lower edges 1TA,
as shown in Figs. 3A and 4A.

Thus, the resilienf tabs 51 are deflected inwardly due to the -
tapered outer surfaces of the hook portions 51A, 51A Ehereof
and, when the hooks 51A,51A have passed the aperture 11B, the
resilient tabs 51 are released to expand ohtwerd, thus
ettaining a snap fit of the hook portions 51A, 51A on the lower
edges 11A, 11A around the aperture 11Btin the insuletiné baee

1.



<

D

- 10 -

It is thus possible to fasten the tubular insulating member in '.

a single snapping action. N
In this state, the base portions 3A of the conductor strip§”§
upwardly benP from BUS bars 2 are strongly clamped between Ehe
upper surface of the insulating base 1 and the lower surface of
the bottom of the tubular insulating member 6 around the
ertures 4, as a result of the engagement between the resilient
tabs 51 of the tubular insulating member 6 and the edges 11A orf
the insulating base 1, so that unintentional deformation or
displacement of the conductor strips 3 is prevented despite
application of‘an external force which is exerted when, for
example, the female connector members 7 are brought into or out
of contact with the conductor strips.

It will be seen that, in this state, the narrow conductor
plates, i.e., BUS bars 2, are electrically connected to an
external circuit through the conductor strips 3 :1n%egral

therewith, the female connector members 7 and the lead i1nes 9.

A second embodiment of the invention will be descrited with
reference to the drawings.

The second embodiment of the eiectrical connectnr levice
comprises the following parts, as shown in Figs. 'R vnd 2B:
elongated narrow metal conductor plates 2 provided ty, for

example, embedding on one side of an insulating base ' ~ade of

4
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plastic, the conductor plates 2 being bent upward at; fof
example, their epds so as provide upwardly'prpjecting conductor
strips 3, the insulating base having resilient tabs 12A, 12A
projectin§ upward therefrom; a tubular insulating member 6
having a bottom provided with apertures 4 for receiving the
conductor strips 3 as shown in Figs. 2B and 7B, the tubular
insulating member 6 also having retaining steps 52, 52 capéble
of retaining the resilient tabs 12A, 12A of the -insulating base
1 as shown in Figs. 3B and 4B; and
male engaging membér 8 having female connector members 7jmade
of resilieht metal sheets and adapted to fit on the conductor
strips as shown in Figs. 5B and GB} whereih the base porﬁidns
3A of the cbnductor'strips 3 are clamped between the portions
of the lower surface of the bottom of the tubular insulating
membér 6 around the apertures 4 and tﬁe_surface of the
insulating base 1, as shown in Figs. 4B, 7B and 8B.

In these Figures, nhmeral 7A denotes a :etaining'claw for
retaining the female connecting member 7 'in the male engaginé

member 8 in a manner shown in Fig. 7B.

Numeral 9A denotes lead lines which are covered with insulating

sheathes and electrically connected to the female connecting

- members 7 at fitting portions 7B as shown in Figs. 2B and 7A.

Numerals 6A and 8A denote, respectively, a projection and
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recess which are formed on the tubular insulating member 6 and '

the male engaging member in a manner shown in Fig. 3B, for the

N
N

purpose of ensuring insertion of the male engaging member in
correct orientation.

The tubular insulating member 6 with the bottom can have a
circular cross-section though it is illustrated to have a
rectangular cross-section in the drawings.

The male engaging member 8 also can have a cylindrical hollow
structure correspondingly.

In the illustrated embodiment, there are two narrow conductor
plates 2 and, hence, two upwardly projecting conductor tabs 3.
This, however, is only illustrative and the invention can be
carried out with only one conductor pPlate 2 and one conductor
strip 3, or two, three or more conductor plates and
corresponding number of conductor strips as shown in Figs. 9B,
In such cases, the number of the female connectorlmembers 7, as
well as the constructions of the male engaging member 8 and the
tubular insulating member 6 are suitably determined in
conformity with the number of the conductor strips, as shown in
Fig. 9B,

The assembly procedure is as follows.

The insulating base 1, the tubular insulating member 6 and the
male engaging member 8 are first separated from one another as

shown in Figs. 1B and 2B.
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Then,. the tubu;ar insulatiﬁg member 6 is lowered towards the
resilient tabs iZA, 12A from thé'upper side of the insulating
base 1, keeping the retaining steps 52, 52 ih alignment with
the resilient tabs 12A, 12A.

Thus, the resilient tabs 12A, 12A are deflected inwardly due to
the tapered 6uter surfaces of the hook portions thereof and,
thereafter, the resilient tabs 12A, 12A are released to expand
outward, thus attaining a snap fit of the hook portions 12B,
12B.of the resilient tabs 12A, 12A on the retaining steps 52,v
52:on the tubular member 6.

It is thus possibie to fasten the tubular insdlating member 6
in a single snapping action.

In this state, the base portions 3A of thg conductor strips 3

upwardly bent from BUS bars 2 are strongly clamped between the

upper surface of the insulating base 1 and the lower surface of

the bottom of the tubular insulating memberls around: the
apertures 4, as a result of the engagement between the
resilient tabs'12A, 12A and the retaining steps 52, 52 on the
tubular insulating member 6, conductor strips 3 is prevented
despite épplication of an external force which is exerted when,
for example, the female connector members 7 areAbrought into or
out of contact with the conductor strips.

It will be seen that, in this state, the narrow'conductor

plates, i.e., BUS bars 2, are electrically connected to an
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s external circuit through the conductor strips 3 integral .
therewith, the female connector members 7 and the lead linesa
As will be understood from the foregoing description, the
present invention offers the following advantages.
In the assembly of the electrical connector device of the first
embodiment, the tubular insulating member 6 is lowered with its
resilient tabs 51 sliding along the walls of the aperture 11B
in the in;ulating base 1 into engagement with the lower edges
11A so that the resilient tébs 51 are deflected inwardly due to
the tapered outer surfaces thereof and are then released to
expand outward, thus attaining a snap fit of the hqu portions
51A, 51A on the lower edges 11A, 11A of the insulating base 1,
whereby the tubular insulating member 6 can be fastened to the
insulating base 1 by a single snapping action.
Thus, the fixing of the tubular insulating member can be
conducted without requiring laborious works such as driving of
screws with a screw driver and without requiring any additional
part such as a cover plate.
Thus, the assembly can easily be conducted even in the dark or
a restricted place, thus contributing to a reduction in the
cost.
In addition, the base portions 3A of the conductor strips 3

upwardly bent from BUS bars 2 are strongly clamped between the
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. w upper surface of the insﬁlating base 1 and the lower surface of
the bottom of the tubular 1nsu1at1ng member 6 around the
‘.apertures 4, as avresult of the engagement between the
resilient tabs 51 on the tubular insulating member 6 and the
edges 11A of the inselating base’1, so that unintentional
deformation or diSplacement of the conductor strips 3vis
brevented despite apglication.of an . external fofce which is
exerted when, for example, the female connector members 7 are

brought into or out of contact with the conductor strips.

Referring now to the second embodiment, in the assembly of the
electrical connector device, the tubular insulating_member 6 is
lowered tqwerds the resilient tabs 12A, 12A f:om the upper side
of the insulating base 1, keeping the retaining steps 52, 52 in
alignment with the resilient tabs 12A, 12A, so. that the
resilient tabs 12A, 12A are deflected inwafdly due to..the
tapered outer surfaces ofvthe‘hook portions thereof and,
thereafter, the resilieht tabs 12A, 12A are released to expand
outward, thﬁe attaining a snap fit of the hook portions 125,
12B of the resilient‘tabs 12A, 12A on the retaining steps 52,
52 on the tubularmember 6, whereby the tubular insulating
member can be fastened by a single snapping action.

In this_state, the base portions 3A of the conductor strips 3

upwardly bent from BUS bars 2 are strongly clamped between the



apertures 4, as a result of the engagement between the
resilient tabs 12A, 12A and the retaining steps 52, 52 on the
tubular insulating member 6.

Thus, the second embodiment offers the same advantages as those

produced by the first embodiment.
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CLAIMS
1. An electrical connector device comprising at least

two elongate, narrow conductor plates located on. one side
of an insulating base made of plastic, the conductor plates
each terminating in end portions which are bent upwards, so
as to provide upwardly projecting conductor strips, a
tubular insulating membér’having a bottom surface provided
with apertures for receiving therein the conductor strips,
the tubular membér being coupléd with the insulating base
by meahs of at‘least one resilient tab, and a male engaging
member having female connector members adapted to fit on
the conductor strips, the arrangement being such that the
base portions of the conductor strips . are clamped befween

the portions of the bottom surface of the tubular

insulating member surrounding the apertures and the surface

of the insulatiﬁg base.

2. An electrical connector device as claimed in claim
1 in which thé ihsulating base is pro&ided with at ieast
one resilient tab which projects upward therefrom, and the
tubular insulating member is provided with corresponding
retaining  steps capable of retaining the or each resilient
tab of the insulating base to couple the tubular insulating
member and the insulating base together.

3. An electrical connector device as claimed in claim
1 in which the tubular insulating member is prpvided with
at least one resilient tab capable of engaging with lowef
edges of the insulating base to coﬁple the tubular

insulating member and the insulating base together.
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4. An electrical connector device substantially as,‘.t)
hereinbefore described with reference to and as illustrated

in the accompanying drawings.
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