Office de la Proprieté Canadian CA 2507326 C 2008/06/03

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 507 326
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2003/11/25 (51) CLInt./Int.Cl. HOTR 13/24(2006.01),

. . . HOTM 2/10(2006.01), HOTM 2/20 (2006.01),
(87) Date publication PCT/PCT Publication Date: 2004/06/10 HOTR 12/22(2006.01). HO1R 12/32(2006.01)

(45) Date de délivrance/lssue Date: 2008/06/03 _
(72) Inventeurs/Inventors:

(85) Entree phase nationale/National Entry: 2005/05/26 KYOWSKI TIMOTHY H.. CA:
(86) N° demande PCT/PCT Application No.: CA 2003/001839 CHEN, CHAO, CA

(87) N° publication PCT/PCT Publication No.: 2004/049516 (73) Proprietaire/Owner:

o RESEARCH IN MOTION LIMITED, CA
(30) Priorité/Priority: 2002/11/27 (US60/429,510)
(74) Agent: BORDEN LADNER GERVAIS LLP

(54) Titre : CONNECTEUR DE BATTERIE
(54) Title: BATTERY CONNECTOR

-
-’--

-—L

£

(57) Abréegée/Abstract:
An apparatus Is provided for use In a device having a battery and one or more power consuming circuit boards that are powered by

the battery. The battery connector includes one or more electrical conduits and a housing. Each electrical conduit includes a
battery contact, a first circuit board contact, and as second circuit board contacts. The battery contact is for contacting the battery
and forming an electrical connection therebetween. The first and second circuit board contacts are for contacting the one or more
circuit boards and forming electrical connections therebetween. The housing retains the electrical conduits.

EORUIORIOR . o
g0
s

=

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 02507326 2005-05-26

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date (10) International Publication Number
10 June 2004 (10.06.2004) PCT WO 2004/049516 A1l

(51) International Patent Classification’: HO1R 13/24, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
HO1M 2/20, 2/10, HO1R 12/22, 12/32 AZ., BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
, o CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
(21) International Application Number: GM. HR. HU. ID. IL. IN. IS. JP, KE. KG. KP. KR. KZ. LC.
PCLCAZ005/001859 LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE.,
25 November 2003 (25.11.2003) SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, V(C,

VN, YU, ZA, ZM, ZW.

(25) Filing Language: English

(26) Publication Language: English (84) Designated States (regional): ARIPO patent (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
60/429.510 27 November 2002 (27.11.2002) US European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,

ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE,
SI, SK, TR), OAPI patent (BE, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

(71) Applicant: RESEARCH IN MOTION LIMITED
[CA/CA]; 295 Phillip Street, Waterloo, Ontario N2L 3W8
(CA).

(72) Inventors: KYOWSKI, Timothy, H.; 19 Childerhose published:
Cres., Brantford, Ontario N3P 178 (CA). CHEN, Chao; __

with international search report
508 Mountbatten Ave., Waterloo, ,Ontario N2T 2T8 (CA).

(74) Agents: WONG, Jeffrey, W. et al.; Borden Ladner Ger-  For two-letter codes and other abbreviations, refer to the "Guid-
vais LLP, 1100-100 Queen Street, Ottawa, Ontario K1P 1J9  ance Notes on Codes and Abbreviations” appearing at the begin-
(CA). ning of each regular issue of the PCT Gazette.

(54) Title: BATTERY CONNECTOR

}\ 3 "

Pbott : - =

L 46 ——
Pbatt 16

(57) Abstract: An apparatus is provided for use in a device having a battery and one or more power consuming circuit boards that
are powered by the battery. The battery connector includes one or more electrical conduits and a housing. Each electrical conduit
includes a battery contact, a first circuit board contact, and as second circuit board contacts. The battery contact is for contacting the
battery and forming an electrical connection therebetween. The first and second circuit board contacts are for contacting the one or
more circuit boards and forming electrical connections therebetween. The housing retains the electrical conduits.

wO 2004/049516 A1 |IIHM] 00O T A0 0 YA R O



CA 02507326 2005-05-26 ‘
.3 H 2.04 04 12:18 FAX 519 741 9149 BLG Kitchener @bua g b

: 005 03.11.2004 18:08: 08

BATTERY CONNECTOR

TEHCNICAL FIELD |

M

The present invention relates in general fo battery powered electronic devices and
more specifically to a battery cormector for such bhattery powered electronic devices.

BACKGROUND ART

Currently, there are many battery powered electronic devices on the market for a
wide range of applications. Such devices include, for example, wireless email devices,
digital cameras, collular telephones, and Personal Digital Assistants (PDA's). Such

10  devices typically include a main Gircuit hoard for controlling the device’s operations, and &
battery for providing power to the circuit board. The battery is typically removable either

for recharging or replacement.
Prasently, some manufacturers have incorporated a secondary circutt hoard into

their device, in effect gplitting up cantrol of the device onto two OF more boards. The

15 secondary Cweull board may provide contirol for optionai features that are avai abie oif s
device for an added cost Alternatively, the secondary circuit board may be a purchased
hoard that is provided by an outside supplier that has particular experiise in a particular

technology used in the davice.
Typically, In a device having ftwo boards, a first connector is provided on a first

20 board for receiving power from the battery. A tracing on the first board leads from the first
connector to a second connecior, which connects the first hoard to the second bhoard.
power is routed 10 the second board through this second connector,

DISCLOSURE OF INVENTION

25 An apparaius for use in a device having a battery and one or more power
consuming circuit boards comprises a plurality of electrical conduits and a housing. Each
of the conduits has a battery contact, a first circult board contact, and a second Circutt
poard contact. The housing retains the plurality of conduits. Each of the electrical
contacts on the electrical conduits mechanically mate with corresponding contacts on the

20 baitery and the ong Or more power cansuming circuit boards to make electncal

connections thersbetween.
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In another aspect, there is provided an apparatus for use in a device having a
battery and one or more power consuming circuit boards, comprising a plurality of
electrical conduits, each of the electrical conduits having a battery contact located on a
battéry contacting arm, a first circuit board contact located on a first circuit board
contacting arm, and a second circuit board contact located on a second circuit board
contacting arm; a housing that retains the conduits; and a spring integrally formed in or
connected to the battery contacting arm, the spring being configured to apply a
mechanical contacting force between the battery contact and a corresponding contact on
the battery, and the spring being flexed when the battery contacting arm is in both the
pre-engaged and engaged positions, wherein the contacts on the electrical conduits
mechanically mate with corresponding contacts on the battery and the one or more power
consuming circuit boards to make electrical connections therebetween, and the battery
contacting arm and spring are movable between a pre-engaged position when the battery
contacting arm is not in contact with the battery and an engaged position when the

battery contacting arm is in contact with the battery.
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BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be described, by way of example
only, with reference to the attached Figures, wherein:

Fig. 1 Is a perspective view of an exemplary battery connector.

Fig. 2 Is a sectional side view of the battery connector shown in Fig. 1.

Fig. 3 is a perspective view of an electrical conduit that is part of the battery
connector shown in Fig. 1.

Fig. 4a is a perspective view of a housing that is part of the battery connector
shown in Fig. 1.

Fig. 4b Is a sectional side view of the housing shown in Fig. 4a.

Figs. 5a, 5b, 5¢, 5d and 5e are sectional side views that illustrate the assembly of
the battery connector shown in Fig. 1.

Fig. 6 is a sectional side view of another exemplary battery connector.

Fig. 7 is a side view of an electrical conduit that is part of the battery connector

shown in Fig. 6.

BEST MODE FOR CARRYING OUT THE INVENTION

The battery connector 10 shown in Fig. 1 includes a plurality of electrical conduits
20 and a housing 22. The battery connector 10 may Include four electrical conduits 20 as
shown in the figures, or any other suitable number of conduits depending on the particular
configuration of the battery 14 and first and second circuit boards 16 and 18. The term
"electrical conduit” in this application refers to a continuous, electrically conducting -
structure capable of passing an electrical signal.

Each electrical conduit 20 (as shown in greater detail in Figs. 2 and 3) includes a
battery contacting arm 24, a first board contacting arm 26, a second board contacting arm
28, and a base 30. Referring specifically to Fig. 3, the battery contacting arm 24 includes
an optional spring 32, a battery contact 34, and an optional hook 36. When the battery 14
is installed in the device 12, the spring 32 applies a mechanical contacting force between
the battery contact 34 and a corresponding connector contact 38 (Fig. 1) on the battery
14. The spring 32 may be a resilient, U-shaped portion of the battery contacting arm 24,
located between the battery contact 34 and the base 30.

The battery contacting arm 24, and in particular the spring 32, may have a width
W, and a thickness T,, which permit the battery contacting arm 24 to be used for a
selected number of battery replacements without failure due to fatigue. The number of

battery replacements depends on the overall expected operating life of the device 12 as
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well as on other factors, such as the expected battery draw from the device and the
storage capacity of the battery 14.

The battery contact 34 is the portion of the battery contacting arm 24 that
mechanically mates with a corresponding contact on the battery 14 to make an electrical
connection therebetween. The battery contact 34 may be a boss on the battery
contacting arm 24, which has a generally domed surface. The domed surface provides a
consistent contact area, even in cases where there is some misalignment in the battery
contacting arm 24, either torsionally, angularly or linearly.

As explained above, the battery contacting arm 24 may contain a hook 36. The
battery contacting arm 24 is shown in Fig. 2 in its rest position (dashed outline), prior to
installation in the housing 22. In this rest position, the spring 32 is unflexed. When the
electrical conduit 20 is mounted in the housing 22, the hook 36 engages a hook retaining
piece 40 on the housing 22 to maintain the battéry contacting arm 24 in a pre-
engagement position, shown in solid outline in Fig. 2. The pre-engagement position of
the arm 24 is the position of the arm 24 prior to engagement with the battery 14 (see Fig.
1). In the pre-engagement position, the spring 32 is flexed to some degree, and thus
maintains the hook 36 in engagement with the hook retaining piece 40.

By hooking the arm 24 to the housing 22 and pre-loading the spring 32, the
position of the battery contact 34 can be maintained with a greater degree of accuracy
relative to a configuration in which there is no pre-load in the spring 32. This is because
even if there iIs some manufacturing tolerance in the actual rest position of the arm 24, the
arm 24 remains consistently positioned In the pre-engagement position. Any variance in
the actual rest position of the arm 24 results in a greater or lesser degree of flex in the
spring 32 when the arm is in the pre-engagement position. Providing a consistent
positioning for the arm 24 in the pre-engagement position improves the alignment of one
arm 24 with other arms 24 on other electrical conduits 20 on the battery connector 10.
Consistent positioning allows for a greater assurance that the battery 14 and arms 24
engage when the battery 14 is installed in the device 12.

The pre-loading of the arms 24 also provides another advantage. During the
operating life of the device 12, the battery 14 may be removed and re-installed many
times, and as such, the battery contacting arms 24 may be subject to fatigue and the
housing 22 may experience plastic deformation, whereby the rest positions of the
electrical conduits may begin to creep. By having the arms 24 pre-loaded in the pre-
engagement position, their pre-engagement position will not change due to fatigue or

other factors that can affect their rest position.



10

15

20

25

30

35

CA 02507326 2005-05-26

WO 2004/049516 PCT/CA2003/001839

When the battery contacting arm 24 is engaged by the battery 14, it may be flexed
by any suitable amount. For example, the battery 14 may be positioned so that the
contacts 38 abut the housing 22, so that in turn, the battery contacting arms 24 recede
into the housing 22.

The first board contacting arm 26 may include an optional spring 42, as shown in
Fig. 3, and includes a first board contact 44. The spring 42 may be a generally curved
portion of the first board contacting arm 26, between the first board contact 44 and the
base 30. The width and thickness of the spring 42 are shown at W, and T,, respectively.
The spring 42 may be subject to a relatively smaller number of cycles of flexure and
release, relative to spring 32 of the battery contacting arm 24, because the battery
connector 10 may remain installed in the device 12, in contact with the first and second
boards 16 and 18 throughout most or all of the operating life of the device 12. Because of
the relatively low number of expected cycles of flexure and release for the spring-42, one
or both of the width W, and thickness T, may be selected to be smaller than the
corresponding dimension of the battery contacting arm 24.

The first board contact 44 mechanically mates with a corresponding contact 46
(Fig. 1) on the first circuit board 16 to make an electrical conﬁection therebetween, for the
transmission of power from the battery 14 to the first circuit board 16. The first board
contact 44 may be similar to the battery contact 34, and may be a generally domed
surface on a boss on the first board contacting arm 26.

The second board contacting arm 28 may be similar to the first board contacting
arm 26, and may include an optional spring 48 and includes a second board contact 50
for mechanically mating with a corresponding contact 51 on the second circuit board 18,
which may be similar to the spring 42 and the first board contact 44, respectively. The
spring 48 has a width W, and a thickness T.,. |

The base 30 may serve as a mounting point for contacting arms 24, 26 and 28,
and may include means for mounting the electrical conduit 20 to the housing 22. The
mounting means may include wings 52 and a locking tab 54.

The wings 52 engage corresponding blind slots 56 in the housing 22, as shown in
Fig. 4a. The engagement of the wings 52 and the slots 56 assists in retaining the
electrical conduits in the. housing 22. A leading edge 58 of each wing 52 may be
chamfered to facilitate the movement of the wings 52 in the slots 56 during the installation
of the electrical conduits 20 in the housing 22.

When the electrical conduit 20 is installed in the housing 22, the locking tab 54

engages a corresponding locking shoulder 60 (Fig. 2) on the housing 22, to prevent the
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electrical conduit 20 from sliding backwards out of the slots 56, and thus, locks the
electrical conduit 20 in place.

The electrical connector 20 is preferably made from a single piece of material to
reduce any resistive losses in the electrical path from the battery 14 to each of the first
and second circuit boards 16 and 18. It is alternatively possible, however, that the
electrical conduit 20 may be made from two or more pieces of material that are physically
joined in an electrically conducting manner. The material of the electrical conduit 20 is
preferably relatively electrically conductive, and may be Beryllium-Copper, and may
include an optionél Nickel plating over the Beryllium-Copper. Gold plating may be laid
over the nickel plating. Alternatively, other materials may be used for the electrical
conduit 20. '

The electrical conduit 20 may be manufactured from a sheet metal of a suitable
thickness. The sheet metal may be stamped, and then the stamping may be bent as
necessary, using any suitable means.

The housing 22, as shown in Figs. 4a and 4b, defines a plurality of compartments
62, each of which receives and retains one of the electrical conduits 20. In the
embodiment shown in Fig. 4a, there are four compartments 62. Each compartment 62
includes retaining means for retaining an electrical conduit 20. The retaining' means may
be any suitable retaining means. For example, the retaining means may include two blind
slots 56 that slidably receive the wings 52 on the electrical conduit 20, as shown in Fig. 3.
As shown In Fig. 4b, the retaining means may further include the locking shoulder 60,
which engages the locking tab 54 on the electrical conduit 20.

A chamfered lead-in surface 64, as shown in Fig. 4b, may be provided on the
housing 22 to move the locking tab 54 on the electrical conduit 20 into a non-engaging
position, when the electrical conduit 20 is being moved towards the end of its travel in the
blind slots 56. The lead-in surface 64 is shown as being relatively close to the locking
shoulder 60 so that the lead-in surface 64 acts on the locking tab 54 almost immediately
prior to the locking tab 54 moving into its engaged position against the shoulder 60. It is
alternatively possible, however, for the lead-in surface 64 to be positioned anywhere to
engage the locking tab 54 and move the locking tab 54 to its non-engaged position prior
to its engagement with the locking shoulder 60.

Each compartment 62 may further include the optional hook retaining piece 40, for
engaging the hook 36 on the battery contacting arm 24 of the electrical conduit 20.

Referring to Fig. 1, the housing 22 has a battery engagement face 66, from which
the battery contacting arms 24 of the electrical conduit 20 may protrude. The housing 22

may include one or more battery engagement shoulders 68 on the battery engagement
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face 66, to abut the battery 14 and to limit the flexure of the battery contacting arm 24
when the battery 14 is installed.

The housing 22 includes a first board engagement face 70, from which the first
board cpntacting arms 26 may protrude. The housing 22 may include one or more first
board engagement shoulders 72, which abut the first circuit board 16 and which limit the
flexure of the first board contacting arms 26.

In addition to the battery engagement face 66 and the first board engagement
face 70, the housing 22 includes a second board engagement face 74, from which the
second board contacting arms 28 may protrude. The housing 22 may include one or'
more second board engagement shoulders 76 which abut the second circuit board 18
and which limit the flexure of the second board contacting arms 28.

The housing 22 may further include a means for mounting the housing 22 to the
first and second circuit boards 16 and 18. For example, the means may include a pair of
mounting ribs 78, which may be received in corresponding slots that are either defined on
one of the boards 16 or 18, or on a component, such as a structural casting, that is
positionable between the boards 16 and 18.

It I1s alternatively possible for the housing 22 to mount to any other suitable
component of the device 12 instead of mounting to the first and second circuit boards 16
and 18.

The housing 22 physically separates the electrical conduits 20 from each other,
and also serves to isolate them electrically from each other. Thus, the housing 22 may
be made from an electrically insulative material. For example, the housing 22 may be
made from a glass-filled thermoplastic.

The electrical conduits 20 on the battery connector 10 have a center-to-center
pitch P,.. The contacts 38 on the battery 14 have a center-to-center pitch P, that at
least in part determines the center-to-center pitch P,.. However, it may be advantageous
for a number of reasons, for the center-to-center pitch Py, on the electrical conduits 20 to
be large. A larger pitch P, permits, for example, a large width W, of the spring 32 on the
battery contacting arm 24, which, in turn, can improve the resistance of the arm 24 to
fatigue. Furthermore, a larger pitch Py, permits the thickness of portions of the housing
22 to be larger, which permits the housing to have improved dimensional stability, and
permits the housing to better insulate the electrical conduits 20 from each other.

Electrical conduits 20 may be optionally positioned on a center-to-center pitch Py,
that is larger than the center-to-center pitch P,y of the battery 14. The degree of
increase that can be accommodated in the pitch P,. over the pitch P depends at |least

in part on the width of the battery contacts 34, and the width of the contacts 38 on the
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battery 14. It will be noted, however, that for each successive electrical conduit 20. the
offset between the center of the battery contact 34 and the center of the contact 38 on the
battery 14 increases. ‘
Making the width of the battery contact 34 relatively small, compared to the width
>  of the contact 38 on the battery 14, increases the amount of offset that is permissible
between the center of the battery contact 34 and the center of the contact 38 on the
battery 14, which in turn, increases the permissible difference between the pitch P,. and
the pitch Ppas.
Permitting the pitch Py, of the electrical conduits 20 to be different than the pitch

10 Ppax Of the contacts 38 on the battery 20 creates flexibility in battery choice. A different
P, pitch enables the battery connector 10 to be used with batteries 14 having different
pitches Py« of contacts 38. Furthermore, as described above, a larger pitch P,. for the
electrical conduits 20 relativé to the pitch P allows the springs 32 on the battery
contacting arms 24 to be wider, increasing the resistance to fatigue for the springs 32.

15 Reference IS made to Figs. 5a, 5b, 5c, 5d and ’5e, which illustrate the assembly
process for the electrical conduits 20 and the housing 22. Initially, prior to installation of
the electrical conduits 20 in the housing 22, the first board contacting arm 26 on each
electrical conduit 20 may extend outwards, generally parallel to the base 30, as shown in
Fig. 5a. Also initially, the battery contacting arm 24 is in the rest position.

20 The electrical conduits 20 may be installed in the housing 22 by sliding

' engagement of the wings 52 in the slots 56, as shown in Fig. 5b. Also shown in Fig. 5b,
the battery contacting arm 24 is flexed at least to the pre-engagement position and
preferably therepast, so that, as the electrical conduit 20 is moved along in the slots 56,
the hook 36 can be positioned to engage the retaining piece 40 on the housing 22.

25 At some point during the movement of each of the electrical conduits 20 in the
slots 56, the locking tab 54 is moved into a non-engaged position by the lead-in surface
64, as shown in Fig. 5¢c. Also shown in Fig. 5c is that as the electrical conduit 20 is
moved along in the slots 56, the hook 36 is engaged by the hook retaining piece 40.

When the wings 52 reach the blind end of the slots 56, the locking tab 54 has

30 moved past the locking shoulder 60, and has moved into the engagement position to
engage the locking shoulder 60, as shown in Fig. 5d.

During the passage of the first board contacting arm 26 through the housing 22,
the arm 26 may be bent by any suitable means so that it achieves the position shown in
Fig. 5e, wherein it is ready for engagement with the first circuit board 16. Once the

35  battery connector 10 is in the configuration shown in Fig. Se, the assembly is complete.
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Reference is made to Fig. 6, which shows another example battery connector 80.
The battery connector 80 may be similar to the battery connector 10 (Fig. 1), and includes
a plurality of electrical conduits 82 and a housing 84. Referring to Fig. 7, the electrical
conduits 82 may be similar to the electrical conduits 20 (Fig. 1) and each includes a
battery contacting arm 86, a first board contacting arm 88, a second board contacting arm
90 and an optional base 92. The battery contacting arm 86 may be similar to the battery
contacting arm 24 (Fig. 3), and may include an optional spring 94, a battery contact 96
and an optional hook 98.

The first board contacting arm 88 may be similar to the first board contacting arm
26 (Fig. 3), except that the first board contacting arm 88 is connected to the end of the
second board contacting arm 90. The first board contacting arm 88 may include an
optional spring 100 and has a first board contact 102. The spring 100 permits the first
board contacting arm 88 to move relative to the second board contacting arm 90, and
permits the exertion of a mechanical contact force between the first board contact 102
and the contact 46 on the first circuit board 16, as shoWn In Fig. 1. The spring 100 may
be positioned between the first board contact 102 and the end of the second board
contacting arm 90.

The second board contacting arm 90 may be similar to the second board
contacting arm é8, as shown in Fig. 3, and may incloude a spring 104 and has a second
board contact 106. The spring 104 may be positioned between the second board contact
106 and the base 92 and permits the movement of the second board contact 106 relative
to the base 92. The spring 104 also permits the exertion of a mechanical contacting force
between the second board contact 106 and the contact 51 on the second circuit board 18,
as shown in Fig. 1.

The base 92 ma'y be similar to the base 30, and may include wings 108 and a

‘ locking tab 110, which may be similar to the wings 52 and the locking tab 54 respectively,

as shown in Fig. 3.

The housing 84 may be similar to the housing 22 and may define a plurality of
compartments 112, each of which retains an electrical conduit 82. Each compartment
112 may include a retaining piece 114 for engaging and retaining the hook 98, to retain
the battery contacting arm 86 in the pre-engagement position. Each compartment 112
may further include two slots 116 and a locking shoulder 118 which may be similar to the
slots 56 and the locking shoulder'60, as shown in Fig. 4b.

By providing the electrical conduit 82 with the configuration shown in Figs. 6 and
7, the width of the battery contacting arm 86 may be increased, relative to the battery

contacting arm 24, shown in Fig. 3, while providing the electrical conduit 82 with a similar
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overall width as the electrical conduit 20. This permits the battery contacting arm 86 to be
more resistant to fatigue than the arm 24 of the electrical conduit 20 shown in Fig. 3.

It is alternatively possible for the electrical conduits 20 and 82 to not include a
base 30 or 92, and instead to have arms that connect to each other directly. In this
alternative, the means for mounting the electrical conduit 20 or 82 to the housing 22 or
84, may be positioned directly on one or more of the arms.

The arms on the electrical conduits 20 and 82 have been described as having
springs integrally formed thereon. It is optionally possible for the arms to incorporate
separate springs that are not integrally formed thereon, which are connected between the
contacts and the base 30 or 92.

Alternatively, it is possible for any or all of the arms to not include springs. The
arms may be relatively fixed in position for contacting the battery 14 and the first and
second circuit boards 16 and 18 (Fig. 1). As a further alternative, the battery contacts
and the first and second board contacts may be positioned on a structure other than the
arms that have been described above. For example, the contacts may be positioned
directly on a plate. The contacts may be bosses on the plate and may have the battery
14 and the first and second circuit boards 16 and 18 abutted thereagainst to form an
electrical connection.

It is alternatively possible for one or both of the first and second board contacting
arms 26 and 28, or 88 and 90 to be physically joined, for example, by soldering or
welding, to the first or second circuit boards 16 and 18.

The above-described embodiments of the present invention are intended to be.
examples only. Alterations, modifications and variations may be effected to the particular
embodiments by those of skill in the art without departing from the scope of the invention,

which is defined solely by the claims appended hereto.

INDUSTRIAL APPLICABILITY

The present invention is directed at a battery connector for battery powered

electronic devices.
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Claims:
1. An apparatus for use in a device having a battery and one or more power
consuming circuit boards, comprisings

a plurality of electrical conduits, each of the electrical conduits having a battery
contact located on a battery contacting arm, a first circuit board contact located on a first
circuit board contacting arm, and a second circuit board contact located on a second
circuit board contacting arm;

a housing that retains the conduits; and

a spring integrally formed in or connected to the battery contacting arm, the spring
being configured to apply a mechanical contacting force between the battery contact and
a corresponding contact on the battery, and the spring being flexed when the battery
contacting arm is in both the pre-engaged and engaged positions,

wherein the contacts on the electrical conduits mechanically mate with
corresponding contacts on the battery and the one or more power consuming circuit
boards to make electrical connections therebetween, and the battery contacting arm and
spring are movable between a pre-engaged position when the battery contacting arm is
not in contact with the battery and an engaged position when the battery contacting arm
IS in contact with the battery.

2. The apparatus of in claim 1, wherein each electrical conduit is formed by a single

piece of material.

3. The apparatus of claim 1, wherein the battery contact includes a boss.

4. The apparatus of claim 1, wherein the first or second circuit board contacts

include a boss.

5. The apparatus of claim 1, wherein the housing physically separates the plurality of

electrical conduits.

0. The apparatus of claim 1, wherein the housing electrically isolates the plurality of
electrical conduits from each other.

/. The apparatus of claim 1, wherein the first and/or second circuit board contacts

are physically joined to corresponding contacts on the one or more power consuming
circuit boards.

-10 -
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8. The apparatus of claim 1, wherein the battery contacting arm, the first circuit
board contacting arm, and the second circuit board contacting arm extend from a base.

0. The apparatus of claim 1, further comprising: a spring integrally formed in or

connected to the first circuit board contacting arm, the spring being configured to apply a
mechanical contacting force between the first circuit board contacting arm and a

corresponding contact on a power consuming circuit board.

10.  The apparatus of claim 1, further comprising: a spring integrally formed in or
connected to the second circuit board contacting arm, the spring being configured to
apply a mechanical contacting force between the second circuit board contacting arm and

a corresponding contact on a power consuming circuit board.

11. The apparatus of claim 1, wherein: two or more electrical conduits are arranged in
a row; the battery contacting arms of the two or more electrical conduits have a first
center-to-center pitch; and the battery has contacts that have a second center-to-center

pitch.

12. The apparatus of claim 11, wherein the first center-to-center pitch is larger than

the second center-to-center pitch.

13. The apparatus of claim 1, further comprising: a hook located at an end of the
battery contacting arm; and a hook retaining piece located on the housing, wherein the
hook restrains the end of the battery contacting arm from moving past the hook retaining

piece.

14, A battery powered electronic device including an apparatus according to claim 1.
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