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1 1D O ION:

The present invention relates to an electrical
connector for detachable connection to a battery pack or
cassette type electronic package.

5 BA ROUND T INVENTION:S

Figure 5 shows an example of a known connector for
achieving an electrical connection to a battery pack.
Referring to Figure 5, the Xknown structure includes a
contact member 10’ including contact portion 11’ for making

10 an electrical contact with an electrode 41 of a battery
pack 40’. A connecting portion 12 retains a wire 30’
soldered thereto, and a fixing portion 13’ (anchoring
portion) for fixing, for example, by caulking the contact
member to the body of a housing or terminal base 20’.

15 Fixing of the contact member to the main part by
caulking is not only troublesome but is also extremely
complicated since the caulking force has to be controlled
considering its state after caulking, e.g., a state in which
the contact member may rotate to the left or right but is

20 fixed without any play against vertical movement.

In order to solve the above-described.problem; the
present invention is aimed at making it possible to secure
the contact member without requiring caulking, by employing
a specific form and construction of the contact member, as

25 well as the structure of a terminal base or a housing which
receives the contact member.
OF TH EINTION:

To this end, according to the present invention,

. there is provided a connector for connecting to a battery,
30 comprising: a plurality of contact members and a housing
mounting the contact members, each contact member including

a contact portion for electrically connecting to a battery
electrode. A connecting portion is provided for connecting

a wire member. A fixing portion interconnects the contact

35 portion and the connecting portion, and fixes the contact
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The present invention relates to an electrical con-
nector for detachable connection to a battery pack or

cassette type el ectroni c package. Figure 5 shows
an exanpl e of a known connect or -2- for achi eving an
el ectrical connection to a battery pack. Ref erring

to Figure 5, the known structure includes a .
1 member to the housing. The fixing portion has an inverse U-

shaped cross-section with an opposing pair of side walls and
an engaging arm extending therefrom towards the contact
portion. Each side wall has an aperture, the housing
5 including a recess for receiving and holding the fixing
portions of the contact members and an engaging portion for
engaging with the engaging arms of the contact members. The
inner wall surfaces of the recess have projections which
engage with the openings in the fixing portions of the
10 contact members. _
BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is a perspective view of an electrical
connector showing a contact member exploded therefrom in
accordance with the present invention for electrical

15 connection to a battery pack.

Figure 2 is a longitudinal sectional view of an
embodiment of the connecting structure in accordance with
the present invention.

Figure 3 is a sectional view taken along the line

20 A-A of Figure 2.

Figure 4 is a sectional view illustrating the
state of connection between the contact member of the
electrical connector and the battery pack as shown in Figure
2.

25 Figure 5 is a perspective view of an example of a
known electrical connector and a battery pack.
' An embodiment of the present invention will be
described hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

30 Figure 1 shows an electrical connector having a
contact member 10 provided on a terminal plate and a battery
pack 40 (or other electronic package of cassette type) which
contacts the contact member 10 for electrical contact
therewith. Terminal plate of Figure 1 is secured to a

35

predetermined portion of the apparatus body on which the
battery pack is to be mounted. There are a plurality of
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contact menbegy, 19 |
maki ng and el egipm
battery pack 4%-.’v
30" soldered t

ncl udi ng contact portion 11' for
Ay with an el ectrode 41' of a
Wﬁ[ﬁg portion 12' retains a wire
L g i xi ng portiey13" (anchoring

portion) for fixing, for exanple, by caul king the contact
nmenber to the body of a housing or term nal base 20'.

Fi xi g of theontattctmembdxs 00 twkichi mmeEr aritayed to extend in the
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longitudinal direction of the housing 20 as shown in Figure
1.

Each contact member 10 has a contact portion 11
which also serves as a leaf spring, a connecting portion 12
for connection to a wire 30, and a fixing portion 13 which
interconnects the contact portion and the connecting portion
and fixes the contact portion to the housing. In the
illustrated embodiment, the contact portion 11 is disposed
so as to be exposed externally.

The contact portion 11 projects into a cavity for
receiving the battery pack and connects an electrode exposed
on the bottom of the battery case in the cavity for
electrical contact therewith.

Referring to Figures 2 and 3, the fixing portion
13 has a main part composed of a pair of opposing side walls
132 which define an inverse U-shaped cross-section and an
engaging arm 13B which extends downward from the main part
towards the contact portion. Each side wall 13A of the
fixing portion 13A has an opening 13C.

The housing 20 includes a recess 21 for receiving
and holding the fixing portion of each contact and an
engaging portion 22 for engaging with the engaging arm 13B
of the contact member. 1In the illustration, the engaging
portion 22 of the housing has a tapered wall surface 22A.
Projections 21A, for engaging with the openings in the
fixing portion of the contact members, are formed in the
inner wall surfaces of the recess 21.

Figure 4 illustrates the manner in which the
contact portion 11 contacts an electrode 41 of the battery
pack. The arrangement is such that, when the battery pack
is mounted on a device, the electrode 41 presses the contact
portion 11 of the contact so as to be held in contact
therewith as illustrated.

For mounting the contact member 10 in accordance
with the present invention, the pair of opposing side walls
13A of the fixing portion 13 of the contact member is fitted



caul kisng is not only troubl esonme but is also extrenely
conplicated since the caul king force has to be control -

| ed considering its state after caulking, e.g., a state in
whi ch the contact nmenber may rotate to 44 | eft or right
but is fixed wthout any play against vertical novenent.
DE- A-1765922 di scl oses a connector in which con-

tactls are sheumthe treecessusingofi t bhet loudingy. DM Athis state, the
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15
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projections 21A on the inner wall surface engage with the
openings 13A in the side walls. Since the side walls tend
to expand outward, the fixing portion of the contact member
are fixed and held in the recess of the housing. At the
same time, the engaging arms 13B engage with a step which is
presented by the tapered wall surface 22A of the engaging
portion of the housing.

As has been described, the connecting structure in
accordance with the present'invention, makes it possible to
securely mount the fixing portion of the contact member in
a recess of a housing simply by pressing the contact member
into the housing, without requiring caulking, by virtue of
the specific structure of the contact member and the
housing, thus significantly improving <the mounting
efficiency of the contact member.

Having described the preferred embodiment herein,
it should be appreciated that variations may be made thereto
without departing from the contemplated scope of the
invention. Accordingly, the preferred embodiment described
herein is illustrative and not limiting, the true scope of
the invention being set forth in the claims appended hereto.
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1765922 di sc] oses a connector for connecting to a bat-
tery conpri s“ l L“ E ﬁﬂ)f contact nenbers and a
housi-ng nmoun menbers, each contact

menber i ncl udi ng a contact portion for etmetrically con-
necting to a battery el ectrode, a connecting portion for
connecting a wire nenber thereto, a fixing portion in-

t erconnecti ngrAiMe contact portion and the interconnect-

1 1. A connector for connecting to a Dbattery,
comprising: a plurality of contact members (10) and a
housing (20) mounting said contact members (10), each said
contact member including a contact portion (11) for

5 electrically connecting to a battery electrode, a connecting

portion (12) for connecting a wire member thereto, and a

fixing portion (13) interconnecting said contact portion and

said connecting portion and fixing said contact member to

said housing, said fixing portion (13) having an inverse U-

shaped cross-section with opposing pair of side walls (13a)

and an engaging arm (13B) extending therefrom towards said
contact portion, each said side wall having an aperture

(13C) , said housing including a recess (21) for receiving

and holding said fixing portions of said contact members and

15 an engaging portion (22) for engaging with said engaging
arms of said contact members, inner wall surfaces of said
recess having projections (21A) which engage with saiad

10

18 openings in said fixing portions of said contact members.

1 2. A connector according to claim 1, wherein said
engaging portion of said housing comprises an inclined wall

3 surface (22A).

1 3. A connector according to claim 1 or claim 2, wherein
said contact portions of said contact members are arranged to

3

project outwardly therefrom.

1 4. A connector according to any one of claims 1 to 3,
wherein said contact portion (11) of said contact members are arranged

in a general configuration of a leaf spring.

This Sheet Has Been R

(.



ing portion and fixing the contact nenber to the hous-

ing, the fixing portion having an inverse U shaped cross

section with an opposing pair of side walls and an en-

gagi ng arm extendi ng therefromtowards thegcontact

portion, the housing including recesses for receiving

and holding the fixing portions of the contact nenbers and an engagi ng
portion for engaging with the engagi ng

10

15

NECTO

STRACT:

A battery connector includes a contact member (10)
having a contact portion (11), which also serves as a leaf
spring, a connecting portion (12) for connecting a wire and
a fixing portion (13) for fixing the contact member to the
housing (20). Each fixing portion (13) has a pair of
opposing side walls (13A) and an engaging arm (13B) which
extends downwardly towards the contact portion (11). Each
side wall has an opening (13C) formed therein. The housing
has a recess (21) for receiving and holding the contact
member (10) therein, and an engaging portion (22) for
engaging the engaging arms (13B) of the contact members
(10). Projections (21A) for engagement with the openings
(13C) in the fixing portions are provided on inner wall
surfaces of the recess.
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tact nenbers.




2 - I'n DE-A-1765922, the fixing portion with an inverse U shaped cross

section has flanges which extend out- apaggdy fromthe free edges of the
opposi ng side walls. Securenent of a contact in the housing is achi eved by
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insérting the flanges in the recesses, pressing the flang- es beneath |ips
formed over part of the recesses and sliglisgg the flanges under the |ips
until the engaging armcan |locate in a recess (engaging portion) to |ock
the fix- ing portion in place. ThPagecdnpf éx sliding and pressing
novenent com bination presents a drawback, and connectors accord-
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ing‘to'the I nvention aimto overcone this problemby pro- viding a
connector with contacts which can be secured in place sinply by pressing

t he contact nenber into the housing, andE-d8%hout the need for caul ki ng.
To this end, according to the presentp£qygn££qp, there is provided a
connector for connecting to a battery, %onpr|5|ng: a plurality of contact
menbers and a hous-

S
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FIELD OF THE INVENTION:

The present invention relates to an electrical
connector for detachable connection to a battery pack or
cassette type electronic package.

BACKGROUND OF THE INVENTION:

Figure 5 shows an example of a known connector for
achieving an electrical connection to a battery pack.
Referring to Figure 5, the known structure includes a
contact member 10¢ including contact portion 11’ for making
an electrical contact with an electrode 41’ of a battery
pack 40’. A connecting portion 12’ retains a wire 30/
soldered thereto, and a fixing portion 13’ (anchoring
portion) for fixing, for example, by caulking the contact
member to the body of a housing or terminal base 207.

Fixing of the contact member to the main part by
caulking is not only troublesome but is also extrenmely
complicated since the caulking force has to be controlled
considering its state after caulking, e.g., a state in which
the contact member may rotate to the left or right but is
fixed without any play against vertical movement.

In order to solve the above-described problemjy the
present invention is aimed at making it possible to secure
the contact member without requiring caulking, by employing
a specific form and construction of the contact member, as
well as the structure of a terminal base or a housing which
receives the contact member.

SUMMARY OF THE INVENTION:

To this end, according to the present invention,
there is provided  a connector for conneéting to a battery,
comprising: a plurality of contact members and a housing
mounting the contact members, each contact member including
a contact portion for electrically connecting to a battery
electrode. A connecting portion is provided for connecting
a wire member. A fixing portion interconnects the contact

ti
portion and %%g‘ggggiagéggnga g*gg, and fixes the contact
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cross-section with opposing pair of side walls and an engagi ng arm
extendi ng therefromtowards said contact portion, each said side wall
havi ng an aperture, said housing including a recess for receiving and

hol di ng said fixing portions of said contact members and an en- gagi ng

portion for engaging with said engagi ngsarns of said contact nenbers,

wal |

surfaces of said re-

member to the housing. The fixing portion has an inverse U-
shaped cross-section with an opposing pair of side walls and
an engaging arm extending therefrom towards the contact
portion. Each side wall has an aperture, the housing
including a recess for receiving and holding the fixing
portions of the contact members and an engaging portion for
engaging with the engaging arms of the contact members. The
inner wall surfaces of the recess have projections which
engage with the openings in the fixing portions of the
contact members. _

BRIEF DESCRIPTION OF THE DRAWINGS:

Figure 1 is a perspective view of an electrical
connector showing a contact member exploded therefrom in
accordance with the present invention for electrical
connection to a battery pack.

Figure 2 is a longitudinal sectional view of an
embodiment of the connecting structure in accordance with
the present invention.

Figure 3 is a sectional view taken along the line
A-A of Figure 2.

| Figure 4 is a sectional wview illustrating the
state of connection between the contact member of the
electrical connector and the battery pack as shown in Figure
2.

Figure § is a perspective view of an example of a
known electrical connector and a battery pack.

An embodiment of the present invention will be
described hereinafter.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT:

' Figure 1 shows an electrical connector having a
contact member 10 provided on a terminal plate and a battery
pack 40 (or other electronic package of cassette type) which
contacts the contact member 10 for electrical contact
therewith. Terminal plate of'Figure 1 is secured to a
predetermined portion of the apparatus body on which the

battery pack is to be mounted. There are a plurality of

is i facement sheet é
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cess having projections whi ch engage with said open- ings in said fixing

B 1

contact members 10 which are arrayed to extend in the
longitudinal direction of the housing 20 as shown in Figure
1.

-3—

Each contact member 10 has a contact portion 11
which also serves as a leaf spring, a connecting portion 12
for connection to a wire 30, and a fixing portion 13 which
interconnects the contact portion and the connecting portion
and fixes the contact portion to the housing. In the
illustrated embodiment, the contact portion 11 is disposed
so as to be exposed externally.

The contact portion 11 projects into a cavity for
receiving the battery pack and connects an electrode exposed
on the bottom of the battery case in the cavity for
electrical contact therewith.

Referring to Figures 2 and 3, the fixing portion
13 has a main part composed of a pair of opposing side walls
13A which define an inverse U-shaped cross-section and an
engaging arm 13B which extends downward from the main part
towards the contact portion. Each side wall 13A of the
fixing portion 13A has an opening 13C.

The housing 20 includes a recess 21 for receiving
and holding the fixing portion of each contact and an
engaging portion 22 for engaging with the engaging arm 13B
of the contact member. In the illustration, the engaging
portion 22 of the housing has a tapered wall surface 22A.
Projections 21A, for engaging with the openings in the
fixing portion of the contact members, are formed in the
inner wall surfaces of the recess 21.

Figure 4 illustrates the manner in which the
contact portion 11 contacts an electrode 41 of the battery
pack. The arrangement is such that, when the battery pack
is mounted on a device, the electrode 41 presses the contact
portion 11 of the contact so as to be held in contact
therewith as illustrated.

For mounting the contact member 10 in accordance
with the present invention, the pair of opposing side walls

13A of the fixing portion 13 of the contact member is fitted
This is the replacement sheset
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By way of exanple, one enbodi nent of an electrical connector will now be
described with reference to the acconpanyi ng draw ngs, in which:-

—4-

in the recess 21 of the housing. In this state, the
" projections 21A on the inner wall surface engage with the
openings 13A in the side walls. Since the side walls tend
to expand outward, the fixing portion of the contact member
are fixed and held in the recess of the housing. At the
same time, the engaging arms 13B engage with a step which is
presented by the tapered wall surface 22A of the engaging
portion of the housing.

As has been described, the connecting structure in
accordance with the present invention, makes it possible to
securely mount the fixing portion of the contact member in
a recess of a housing simply by pressing the contact member
into the housing, without requiring caulking, by virtue of
the specific structure of the contact member and the
housing, thus significantly improving the mounting
efficiency of the contact member.

Having described the preferred embodiment herein,
it should be appreciated that variations may be made thereto
without departing from the contemplated scope of the
invention. Accordingly, the preferred embodiment described
herein is illustrative and not limiting, the true scope of
the invgntion being set forth in the claims appended hereto.
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Figure 1 is a perspective view of an electrical con- nector show ng a

contact nenber expl oded there- fromin accordance with the present
|nventlo“ll“ﬂ“l“!“!ﬁ!'ﬂ;ﬂi“‘cal connection to a battery pack. Figure 2 is
a longit view of an em ° bodi ment of the connecting
structure*in accofdahce” -5~

CLAIMS

1. A connector for connecting to a |Dbattery,

comprising: a plurality of contact members (10} and a
housing (20) mounting said contact members (10), each said
contact member including a contact portion (11) for
electrically connecting to a battery electrode, a connecting
portion (12) for connecting a wire member thereto, and a
fixing portion (13) interconnecting said contact portion and
said connecting portion and fixing said contact member to
said housing, said fixing portion (13) having an inverse U-
shaped cross-section with opposing pair of side walls (13A)
and an engaging arm (13B) extending therefrom towards said
contact portion, each said side wall having an aperture
(13C) , said housing including a recess (21) for receiving
and holding said fixing portions of said contact members and
an engaging portion (22) for engaging with said engaging
arms of said contact members, inner wall surfaces of said
recess having projections (21A) which engage with said
- openings in said fixing portions of said contact members.
2. A connector according to claim 1, wherein said
engaging portion of said housing comprises an inclined wall
surface (22a). . ;
3. A connector according to claim 1 or claim 2, wherein
said contact portions of said contact members are arranged to
project outwardly therefrom.
4, A connector according to any one of claims 1 to 3,
wherein said contact portion (11) of said contact members are arranged

in a general configuration of a leaf spring.
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with the present invention. Figure 3 is a sectional view taken al ong

the line A A of Figure 2. Figure 4 is a sectional view
illustrating the state of connecti on between. the contact nmenber of the
el ectrical connector and the battery pack as shown in Figure 2.

' 6

. BATTERY CONNECTOR

ABSTRACT:

A battery connector includes a contact member (10)
having a contact portion (11), which also serves as a leaf
spring, a connecting portion (12) for connecting a wire and
a fixing portion (13) for fixing the contact member to the
housing (20). Each fixing portion (13) has a pair of
opposing side walls (13A}) and an engaging arm (13B) which
extends downwardly towards the contact portion (11). Each
side wall has an opening (13C) formed therein. The housing
has a recess (21) for recéivinq and holding the contact
member (10) therein, and an engaging portion (22) for
engaging the engaging arms (13B) of the contact members
(10). Projections (21A) for engagement with the openings
(13C) in the fixing portions are provided on inner wall
surfaces of the recesé.

FIGURE 2.
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Figure 5 is a perspective view of an exanple of a known el ectri cal
connector and a battery pack. Figure 1 shows an el ectrical connector

havi ng a

contact nenber 10 provided on a termnal plate and a

battery pack 40 (or other el ectronic package of cassette type) which
contacts the contact nenber 10 for electrical contact therewth.
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Figure 1 is secured to a predeterm ned portion of t he apparatus body on

which the battery pack is to _ be mounted. There are a plurality of
contact nem bers 10 which are arrayed to extend in the |ongitu-
di nal di r ecThio$heqHas Bren ¢dng 20 as shown in Figure 1. Each
cont act rrenb l“fl Ilmﬁ“ﬁlﬁft act portion 11
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whi ch al so serves as a |leaf spring, a connecting portion 12 for connection
to awre 30, and a fixing portion 13 which interconnects the contact
portion and the con- necting portdon and fixes the contact portion to the
hous- ing. In the illustrated enbodi ment, the contact portion

Fi6.4-
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Descript
This Sheet H ription
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nector for detachable connection to a battery pack or
cassatte type slectronic package.
' Figure 5 shows an example of a known connector
for achieving an electrical connection to a battery pack.
Reterring to Figure 5, the known structure includes a
contact member 10' including contact portion 11' for
making and slectrical contact with an electrode 41' of a2
battery pack 40'. A connecting portion 12' retains a wire
30' soldered thereto, and a fixing portion 13' {anchoring
porticn) for fixing, for example, by caulking the contact
member to the body of a housing or terminal base 20"
Fixing of the contact member to the main part by
caulking is not only troublesome but is also extremely
complicated since the caulking force has to be controi-
led considering its state after caulking, e.g., a state in
which the contact member may rotate to the left or right
but is fixed without any play against vertical movement.
DE-A-1765922 discloses a connector in which con-
tacts are secured to a housing without caulking. DE-A-
1765922 discloses a connector for connecting to a bat-
tery comprising a plurality of contact members and a
housing mounting the contact members, each contact
member including a contact portion for electrically con-
necting to a battery electrode, a connecting portion for
connecting a wire member thereto, a fixing portion in-
terconnecting the contact portion and the interconnect-
ing portion and fixing the contact member to the hous-
ing, the fixing portion having an inverse U-shaped cross
section with an opposing pair of side walls and an en-
REPLACEMENT SHEET gaging arm extending therefrom towards the contact
portion, the housing including recesses for receiving
18 JUN §93 and hoiding the fixing portions of the contact members
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tioqhaggeeg@as@ggqgﬁm&d arm1l 3B which extends downward fromthe main part

towar Imgﬂlﬁgl portion. Each side wall 13 A of the fixing portion 13A

has a The housing 20 includes a recess 21 for receiving
and h i ng portion of each contact and an engagi ng portion 22
for engaging with the engaging arm

-2 -

and an engaging porticn for engaging with the engaging
arms of the contact members.

In DE-A-1785822, the fixing portion with an inverse
U-shaped cross section has flanges which extend out-
wardly from the free edges of the opposing side walls.
Securement of a contact in the housing is achieved by
inserting the flanges in the recesses, pressing the flang-
es beneath lips formed over part of the recesses and
sliding the flanges under the lips until the engaging am
can locate in a recess (engaging portion) to lock the fix-
ing portion in place.

This complex sliding and pressing movement com-
bination presents a drawback, and connectors accord-
ing to the invention aim to overcome this problem by pro-
viding a connector with contacts which can be secured
in place simply by pressing the contact member into the
housing, and without the need for caulking.

To this end, according to the present invention,
thers is provided a connector for connecting to a battery,
comprising: a plurality of contact members and a hous-
ing mounting said contact members, each said contact
member including a contact portion for electrically con-

necting to a battery electrode, a connecting portion for
connecting a wire member thereto, and a fixing portion

interconnecting said contact portion and said connect-
ing portion and fixing said contact member to said hous-
ing, said fixing portion having an inverse U-shaped
cross-section with opposing pair of side walls and an
engaging arm extending therefrom towards said contact
portion, each said side wall having an aperture, said
housing including a recess for receiving and holding
said fixing portions of said contact members and an en-
gaging portion for engaging with said engaging arms of
said contact members, inner wall surfaces of said re-
cess having projections which engage with said open-
ings in said fixing portions of said contact members.
REPLACEMENT SHEET By way of example, one embodiment of an electrical
connector will now be described with reference to the
accompanying drawings, in which:-

18 JUN 198
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13I§ of the contact menber. In the illustration, the en-
»f the housing TI’&]E\

engaging with:ith
are formed in th

|

il lustrates the manner in which the contact portion 11 con
el ectrode 41 of the battery pack. -3 -

o REFAGEMEN: SHEET

hi%ﬁﬂﬁiﬁ%ﬁpl sur- face 22A Projections {2tA—tor
[ n the fixing portion of the cjnt t ZMS,
I ‘ rfaces of the recess 21. F??@?QE

Figure 1 is a perspective view of an slectrical con-
nector showing a contact member exploded there-
from in accordance with the present invention for
electrical connecticn to a battery pack.

Figure 2 is a longitudinal sectional view of an em-
bediment of the connecting structure in accordance
with the present invention.

Figure 3 is a sectional view taken along the line A-
A of Figure 2.

Figure 4 is a sectional view illustrating the state of
connection between the contact member of the
electrical connector and the battery pack as shown
in Figure 2.

Figurse 5 is a perspective view of an example of a
known electrical connector and a battery pack.
Figure 1 shows an electrical connector having a
contact member 10 provided on a terminal plate and
a battery pack 40 (or other electronic package of
cassette type) which contacts the contact member
10 for electrical contact therewith. Terminal plate of
Figure 1 is secured to a predetermined portion of
the apparatus body on which the battery pack is to
be mounted. There are a plurality of contact mem-
bers 10 which are arrayed to extend in the longitu-

dinal direction of the housing 20 as shown in Figure
1.

Each contact member 10 has a contact portion 11

which also serves as a leaf spring, a connecting portion
12 for connection to a wire 30, and a fixing portion 13
which interconnects the contact portion and the con-
necting portion and fixes the contact portion to the hous-
ing. In the illustrated embodiment, the contact portion
11 is disposed so as to be exposed externally,

The contact portion 11 projects into a cavity for re-

ceiving the battery pack and connects an slectrods ex-
posed on the bottom of the battery case in the cavity for
electrical contact therewith.

Vora AT I AR



The arr angenent

I's such that, when the battery pack |s rmunt ed on

the el ectrode 41 presses the con- tact portion 11 of T

be held in contact therewith as ill ustrated. For ﬁ

menber 10 in accordance with the present invention, th
side walls 13A of the fixing portion 13 of the contact menber

REPLACEMENT SHEET
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Referring to Figures 2 and 3, the fixing portion 13
has a main part composed of a pair of opposing side
walls 13A which define an inverse U-shaped cross-sac-
tion and an sngaging arm 138 which extends downward
frcm the main part towards the contact portion. Each
side wall 13A of the fixing portion 13A has an opening
13C.

The housing 20 includes a recess 21 for recsiving
and holding the fixing portion of each contact and an
engaging portion 22 for engaging with the engaging arm
13B of the contact membesr. In the illustration, the en-
gaging portion 22 of the housing has a tapered wall sur-
face 22A. Projections 21A, for engaging with the open-
ings in"the fixing portion of the contact members, are
formed in the inner wall surfaces of the recess 21.

Figure 4 illustrates the manner in which the contact
portion 11 contacts an electrode 41 of the battery pack.
The arrangement is such that, when the battery pack is
mounted on a device, the electrode 41 presses the con-
tact portion 11 of the contact so as to be helid in contact
therewith as illustrated.

For mounting the contact member 10 in accordance
with the present invention, the pair of opposing side
walls 13A of the fixing portion 13 of the contact member
is fitted in the recess 21 of the housing. In this state, the
projections 21A on the inner wall surface engage with
the openings 13A in the side walls. Since the side walls
tend to expand outward, the fixing portion of the contact
member are fixed and held in the recess of the housing.
At the same time, the engaging amms 13B engage with
a step which is presented by the tapered wall surface
22A of the engaging portion of the housing.

As has been described, the connecting structure in
accordance with the present invention, makes it possi-
ble to securely mount the fixing portion of the contact
member in a recess of a housing simply by pressing the
contact member into the housing, without requiring
caulking, by virtue of the specific structure of the contact

i
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Is fitted in the recess 21 of the housing. In this state, the projections
21 A on the inner wall surface engage with the openings 13A in the side
wal l's. Since the side walls tend to expand outward, the fixing portion of
the contact nenber are fixed and held in the recess of the housing. At the

sane tinme, the engaging arns 13B engage mnth a step which is presented by
the tapered wail surface

member and the housing, thus significantly improving
the mounting efficiency of the contact member.

Having described the preferred embodiment here-
in, it should be appreciated that variations may be made
thersto without departing from the contemplated scope
of the invention. Accordingly, the preferred esmbodiment
described herein is illustrative and not limiting, the true
scope of the invention being set forth in the claims ap-
pended hereto.
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22A of the engaging portion of the housing.
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This Sheet Has B
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Claims:

A connector for connecting to a battery, comprising:
a plurality of contact members (10) and a housing
(20) mounting said contact members (10), each
said contact member including a contact portion
(11) for electrically connecting to a battery elec-
trode, a connecting portion (12) for connecting a
wire member thereto, and a fixing portion (13) inter-
connecting said contact portion and said connect-
ing portion and fixing said contact member to said
housing, said fixing portion {13) having an inverse
U-shaped cross-section with opposing pair of side
walls (13A) and an engaging arm (13B) extending
therefrom towards said contact portion, each said
side wall having an aperture (13C), said housing
including a recess (21) for receiving and holding
said fixing portions of said contact members and an
engaging portion (22) for engaging with said engag-
ing arms of said contact members, inner wall sur-
faces of said recess having projections (21A) which
engage with said openings in said fixing portions of
said contact members.

A connector according to claim 1, wherein said en-
gaging portion of said housing comprises an in-
clined wall surface (22A).

A connector according to claim 1 or claim 2, wherein
said contact portions of said contact members are
arranged to project outwardly therefrom.

A connector according to any one of claims 1 to 3,
wherein said contact portion {11) of said contact
members are arranged in a general configuration of
a leaf spring.




5 As has been described, the connecting structure in accordance wth
the present invention, nakes it possi- ble to securely nmount the fixng
portion of the contact .
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menber in a recess of a housing sinply by pressing the contact nmenber into
t he housing, wthout requiring caul king, by virtue of the specific
structure of the contact nenber and the housing, thus significantly

i nproving the nmounting efficiency of the contact nenber. Havi ng
descri bed the preferred enbodi mrent here- in, it should be appreciated that
vari ations nay be made -2 -
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thereto without departing fromthe contenplated scope of the invention.
‘Accordingly, the preferred enbodi nent described herein is illustrative and

not limting, the true scope of the invention being set forth in the clains
ap- pended hereto.
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Claims 1. A connector for connecting to a battery """" quprlsrngh~ e

‘plurality of contact
contact nenbers (10),

menbers (10) and a housi ng

portion (11) for electrically connecting to a: b tefy eleo EE
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Description

The present invention relates to an electncal con-
nector for detachable connection to a battery pack or
cassette type electronic package.

Figure 5 shows an example of a known connector
for achieving an electrical connection to a battery pack.
Referring to Figure 5, the known structure includes a
contact member 10' including contact portion 11' for
making and electrical contact with an electrode 41' of a
battery pack 40'. A connecting portion 12’ retains a wire
30' soldered thereto, and a fixing portion 13' (anchoring
portion) for fixing, for example, by caulking the contact
member to the body of a housing or terminal base 20",

Fixing of the contact member to the main part by
caulking is not only troublesome but is also extremely
complicated since the caulking force has to be control-
led considering its state after caulking, e.g., a state in
which the contact member may rotate to the left or right
but is fixed without any play against vertical movement.

DE-A-1765922 discloses a connector in which con-
tacts are secured to a housing without caulking. DE-A-
1765822 discloses a connector for connecting to a bat-
tery comprising a plurality of contact members and a
housing mounting the contact members, each contact
member including a contact portion for electrically con-
necting to a battery electrode, a connecting portion for
connecting a wire member thereto, a fixing portion in-
terconnecting the contact portion and the interconnect-
ing portion and fixing the contact member to the hous-
ing, the fixing portion having an inverse U-shaped cross

‘'section with an opposing pair of side walls and an en-

gaging arm extending therefrom towards the contact
portion, the housing including recesses for receiving
and holding the fixing portions of the contact members
and an engaging portion for engaging with the engaging
arms of the contact members.

boy ot A‘sarjt“f $G
each sai d cont act nenbeﬁ ] cludlng a—boht?ct “"} E.
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t rode, a connecting portion (12) for connecting a Wi re nmenber thereto,

and a fixing portion (13) inter- connecting said contact portion and
sai d connect - ing portion and fixing said contact nmenber to said
housi ng, said fixing portion (13) having an inverse U- shaped

cross-section with opposing pair of side wal I's (13A) and an engagi ng

arm (13B) extending 2

In DE-A-1765922, the fixing portion with an inverse
U-shaped cross section has flanges which extend out-
wardly from the free edges of the opposing side walls.
Securement of a contact in the housing is achieved by
inserting the flanges in the recesses, pressing the flang-
es beneath lips formed over part of the recesses and
sliding the flanges under the lips until the engaging arm
can locate in a recess (engaging portion) to lock the fix-
ing portion in place.

This complex sliding and pressing movement com-
bination presents a drawback, and connectors accord-
ing to the invention aim to overcome this problem by pro-
viding a connector with contacts which can be secured
in place simply by pressing the contact member into the
housing, and without the need for caulking.

To this end, according to the present invention,
there is provided a connector for connecting to a battery,
comprising: a plurality of contact members and a hous-
ing mounting said contact members, each said contact
member including a contact portion for electrically con-
necting to a battery electrode, a connecting portion for
connecting a wire member thereto, and a fixing portion
interconnecting said contact portion and said connect-
ing portion and fixing said contact member to said hous-
ing, said fixing portion having an inverse U-shaped
cross-section with opposing pair of side walls and an
engaging arm extending therefrom towards said contact
portion, each said side wall having an aperture, said
housing including a recess for receiving and holding
said fixing portions of said contact members and an en-
gaging portion for engaging with said engaging arms of
said contact members, inner wall surfaces of said re-
cess having projections which engage with said open-
ings in said fixing portions of said contact members.

REPLACEMENT SHEET}
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therefron1tomardshsa|d contact portion, each said side wal | having an

aperture
hol di ng
engagi ngip
cont act
proj ecti

3310 I ncluding a recess (21) for receiving and
Ftions of said contact nenbers and an

D FAUMB8 whl | sur- facgs of said recess having

rtlon'(22fwfo pngagi ng with said engag- .ing arnms of said
ge (21 A which

mﬁgyﬂéy of example, one embodiment of an electrical
connector will now be described with reference to the
accompanying drawings, in which:-

Figure 1 is a perspective view of an electrical con-
nector showing a contact member exploded there-
from in accordance with the present invention for
electrical connection to a battery pack.

Figure 2 is a longitudinal sectional view of an em-
bodiment of the connecting structure in accordance
with the present invention.

Figure 3 is a sectional view taken along the line A-
A of Figure 2.

Figure 4 is a sectional view illustrating the state of
connection between the contact member of the
electrical connector and the battery pack as shown
in Figure 2.

Figure 5 is a perspective view of an example of a
known electrical connector and a battery pack.
Figure 1 shows an electrical connector having a
contact member 10 provided on aterminal plate and
a battery pack 40 (or other electronic package of
cassette type) which contacts the contact member
10 for electrical contact therewith. Terminal plate of
Figure 1 is secured to a predetermined portion of
the apparatus body on which the battery pack is to
be mounted. There are a plurality of contact mem-
bers 10 which are arrayed to extend in the longitu-
dinal direction of the housing 20 as shown in Figure
1.

Each contact member 10 has a contact portion 11
which also serves as a leaf spring, a connecting portion
12 for connection to a wire 30, and a fixing portion 13
which interconnects the contact portion and the con-
necting portion and fixes the contact portion to the hous-
ing. In the illustrated embodlment the contact portion



engage with sai'd openings in said fixing portions of

menbers. 2. A connector according to claim1, wherein said en-

portion of said housing conprises an in-

4

11 is disposed so as to be exposed externally.

The contact portion 11 projects into a cavity for re-
ceiving the battery pack and connects an electrode ex-
posed on the bottom of the battery case in the cavity for
electrical contact therewith.

Referring to Figures 2 and 3, the fixing portion 13
has a main part composed of a pair of opposing side

~ walls 13A which define an inverse U-shaped cross-sec-

tion and an engaging arm 13B which extends downward
from the main part towards the contact portion. Each
side wall 13A of the fixing portion 13A has an opening
13C.

The housing 20 includes a recess 21 for receiving
and holding the fixing portion of each contact and an
engaging portion 22 for engaging with the engaging arm
13B of the contact member. in the illustration, the en-
gaging portion 22 of the housing has a tapered wall sur-
face 22A. Projections 21A, for engaging with the open-
ings in the fixing portion of the contact members, are
formed in the inner wall surfaces of the recess 21.

Figure 4 illustrates the manner in which the contact
portion 11 contacts an electrode 41 of the battery pack.
The arrangement is such that, when the battery pack is
mounted on a device, the electrode 41 presses the con-
tact portion 11 of the contact so as to be held in contact
therewith as illustrated.

For mounting the contact member 10 in accordance
with the present invention, the pair of opposing side
walls 13A of the fixing portion 13 of the contact member
is fitted in the recess 21 of the housing. In this state, the
projections 21A on the inner wall surface engage with
the openings 13A in the side walls. Since the side walls
tend to expand outward, the fixing portion of the contact
member are fixed and held in the recess of the housing.
At the same time, the engaging arms 13B engage with

REPLACEMENT SHEET
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a step which is presented by the tapered wall surface
22A of the engaging portion of the housing.

Sty 1N o

sai d cont act

gagi ng

clined wall surface (22A).



3. A connector according to claiml or claim2, wherein sai d cont act
portions of said contact nenbers are arranged to project outwardly
therefrom 4. A connector according to any one of claims 1 to 3,

wherein said contact portion (11) of said contact menbers are arranged
in a general configuration of 5

As has been described, the connecting structure in
accordance with the present invention, makes it possi-
ble to securely mount the fixing portion of the contact
member in a recess of a housing simply by pressing the
contact member into the housing, without requiring
caulking, by virtue of the specific structure of the contact
member and the housing, thus significantly improving
the mounting efficiency of the contact member.

Having described the preferred embodiment here-
in, it should be appreciated that variations may be made
thereto without departing from the contemplated scope
of the invention. Accordingly, the preferred embodiment
described hersin is illustrative and not limiting, the true
scope of the invention being set forth in the claims ap-
pended hereto.
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Claims

1.

A connector for connecting to a battery, comprising:
a plurality of contact members (10) and a housing
(20) mounting said contact members (10), each
said contact member including a contact portion

(1) for electrically connecting to a battery elec-

trode, a connecting portion (12) for connecting a
wire member thereto, and a fixing portion (13) inter-
connecting said contact portion and said connect-
ing portion and fixing said contact member to said
housing, said fixing portion (13) having an inverse
U-shaped cross-section with opposing pair of side
walls (13A) and an engaging amm (13B) extending
therefrom towards said contact portion, each said
side wall having an aperture (13C), said housing
including a recess (21) for receiving and holding
said fixing portions of said contact members and an
engaging portion (22) for engaging with said engag-
ing arms of said contact members, inner wall sur-
faces of said recess having projections (21A) which
engage with said openings in said fixing portions of
said contact members.

A connector according to claim 1, wherein said en-
gaging portion of said housing comprises an in-
clined wall surface (22A). '

A connector according to claim 1 or claim 2, wherein
said contact portions of said contact members are
arranged to project outwardly therefrom.

A connector according to any one of claims 1 to 3,
wherein said contact portion (11) of said contact
members are arranged in a general configuration of
a leaf spring.
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ABSTRACT:

A battery connector includes a contact member (10)
having a contact portion (11), which also serves as a leaf
spring, a connecting portion (12) for connecting a wire and
a fixing portion (13) for fixing the contact member to the
housing (20). Each fixing portion (13) has a pair of
opposing side walls (13A) and an engaging arm (13B) which
extends downwardly towards the contact portion (11). Each
side wall has an opening (13C) formed therein. The housing
has a recess (21) for receiving and holding the contact
member (10) therein, and an engaging portion (22) for
engaging the engaging arms (13B) of the contact members
(10) . Projections (21A) for engagement with the openings

(13C) in the fixing portions are provided on inner wall
surfaces of the recess.

FIGURE 2.
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