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Background of the Invention
1. Field of the Invention
10 The present invention relates generally to portable electronic
devices and more specifically to a device and accessory for coupling
power to a portable electronic device.
2. Description of the Related Art
15

Consumer demands have fueled technological advances in the
area of portable electronics. Through aggressive development and
manufacturing, the industry has accomplished increased
miniaturization of electronic components resulting in the advent of

20 extremely lightweight and dimensionally constrained portable
electronic devices, such as laptop computers and cellular
radiotelephones. The current market has become inundated with a
variety of the portable electronic devices from which the consumer can
choose to purchase. Oftentimes the main selling points of the portable

25 electronic device include operational features and cosmetic appearance.

One such operational feature of the portable electronic device is
its duratlon of continuous operation, i.e., its amount of "talk" time and

"standby"” time. Portable electronic devices are typically powered by a
rechargeable battery pack — multiple rechargeable electrochemical cells

30 disposed within a housing - that is manufactured to attach to the
portable electronic device. Because of the relatively large weight and
size of rechargeable battery packs, current portable electronic devices
typically only provide for attachment of a single, main rechargeable
battery pack. Therefore, such portable electronic devices are limited to

35 contmuous operauon only durmg the perlod between recharges of the
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conti nuous op%ﬁﬁbgph%lp)érﬁ%ri@go}ﬁagﬂg?.r i od between recharges of the
2 To increase the duration of continuous operation, it is known to
attach an auxiliary rechargeable battery pack to the portable electronic
device to supplement the main rechargeable battery pack in powering
10  the portable electronic device. Current latching mechanisms for
attaching rechargeable battery packs include parallel channels formed
in the rechargeable battery pack that interlock with corresponding
parallel rails disposed on the portable electronic device; and protruding
members extending from the rechargeable battery pack that mate with
15 indentations disposed about a cavity formed in the housing of the
portable electronic device when the rechargeable battery pack is inserted
into the cavity. However, because the auxiliary rechargeable battery
pack is optional and need not always be attached to the portable
electronic device for the portable electronic device to operate, current
20 latching mechanisms are unacceptable for attaching an auxiliary
rechargeable battery pack due to their adverse cosmetic impact.
Without attachment of the auxiliary battery pack, for example, both the
parallel rails on the portable electronic device and the housing cavity
on the portable electronic device would remain unoccupied and
25  exposed.
Therefore, what is needed is an effective latching mechanism for
attaching an optional accessory, such as a rechargeable battery pack, to a
portable electronic device, such that the appearance of the portable
electronic device is minimally affected when the optional accessory is
30 not attached.



mai n rechargeabl e battery pack. Such [imtations are undesirable to a
user®*that requires a |longer duration of continuous operation and does

not wish to sacrifice portability by having to carry additional
réchargeabl e battery packs. Therefore, it would be beneficial to have a 5
portable el ectronic device with increased of continuous operation

W t hout hanpering its portability. To increase the duration of
continuous operation, it is known to attach an auxiliary rechargeabl e
battery pack to the portable electronic device to supplenent the nmain
rechargeabl e battery pack i rBefPesdriptich of tre Poawirigse el ectronic device.
Current |atching nmechanisns for attachi ng rechargeabl e battery packs
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FIG. 6 illustrates a front elevational view of the optional battery
15 pack having a front surface removed and multiple positions of the
latch..
FIG. 7 illustrates a cross-sectional view of the portable electronic
device and attached optional battery pack taken along section lines 1-1
of FIG. 1. | '
20 FIG. 8 illustrates a flow chart of a method of latching the optional
battei'y pack to the portable electronic device. '
FIG. 9 illustrates the portable electronic device having an

optional battery pack attached thereto and an associated accessory.
FIG. 10 illustrates the portable electronic device in a closed
25 position with a main battery pack detached showing the inside and rear
wall of a recessed region for receiving the main battery pack;

FIG. 11 illustrates the portable electronic device in a closed
position with a main battery pack detached showing the inside and
front wall of the recessed region;

30 FIG. 12 illustrates a front elevational view of the main battery
| detached from the portable electronic device;

FIG. 13 illustrates a rear elevational view of the main battery
detached from the portable electronic device; and

FIG. 14 illustrates a side elevational view of the main battery

35 detached from the portable electronic device.



portabl e el ectronic device, such that the appearance of the portable
el ectronic device is mininally affected when the optional accessory is 30

not attached. 3

Bfi ef Description of the Draw ngs FIG 1l illustrates a front
and right side perspective view of a portabl e el ectroni c device having
an optional battery pack attached 5 t hér et o. FIG 2
illustrates a rear, left side, and top perspective view of the

portabl e el ectronic device. FIG 3 illustrates a bottom plan
view of the portable electronic device. 10 FIG 4 illustrates a
front, right side, and . to specLive_ yi e f he. optj onal battery
pack enploying a Iatcﬁ%&)‘ﬁgﬁ?ﬁ%‘g n of the Wrgferredlzlf.r&i)oéup%lﬁst rates a
front, right side, and top perspective view of a ‘latch of the | atching
mechani sm

A latching mechanism disposed on an optional accessory for
5 attaching the optional accessory to a portable electronic device includes
a support and a moveable latch that mate with a retaining device
disposed'on the portable electronic device. The support and moveable
~ latch are disposed on opposite ends of the optional accessory. The
retaining device includes receptacles and a notch disposed on opposite

10  ends as well as different sides of the portable electronic device. The
retaining device is sized and oriented to minimally impact the
appearance of the portable electronic device when the optional
accessory is not attached thereto. Attachment of the optional accessory
to the portable electronic device is accomplished by engaging the

15 moveable latch with the notch as well as contacting the support and the
receptacles. The moveable latch exerts a force on the notch drawing the
support into snug contact with the receptacles. The force is exerted in a
plane parallel to a side of the optional accessory that extends between
the ends thereof.

20 FIG. 1 illustrates a front and right side perspective view of a
portable electronic device having an optional battery pack attached
thereto. A portable radiotelephone 100 and an optional battery pack 102
are shown attached in FIG. 1. The portable radiotelephone 100 includes
a portable radiotelephone housing 104. The portable radiotelephone

25 housing 104 is preferably molded from a suitable polymer material,
such as polycarbonate. The portable radiotelephone housing 104
includes a lower housing portion 106 and an upper housing portion
108. The lower and upper housing portions 106, 108 are rotatably
coupled via a hinge 110 disposed to extend planarly from a lower top

30 end surface 112 of the lower housing portion 106. An antenna 114

extends perpendicularly from the lower top end surface 112. The

antenna 114, which is coupled to a transceiver circuit 700 (see FIG. 7)

disposed within the portable radiotelephone housing 104, permits the

portable radiotelephone 100 to operate in a cellular radiotelephone



FIG 6 illustrates a front el evational view of the optional battery 15
pack having a front surface removed and nultiple positions of the

| at ch. FIG 7 illustrates a cross-sectional view of the
portable electronic devi ce and attached optional battery pack taken -
al ong section lines 1-1 of FIG 1. 20 FIG 8 illustrates a
flow chart of a nmethod of |atching the oﬁtional battery pack to the
portabl e el ectronic device. FIG 9 illustrates the portable

el ectroni ¢ devi ce having an optional battery pack attached thereto and
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illustrates a further dissussddoimatelatiewto FIGHS amd & Hm‘lver'lgheslﬁ:werdmmched from
the portable ge6ké 99 mdRISE display 128 disposed above a keypad 130. The
10  display 128, which may be a liquid crystal display (LCD) or a light
emitting diode (LED) type display, provides visual information to a
user including, for example, the current amount of charge remaining
in the optional battery pack 102. The keypad 130 allows the user to
power the portable radiotelephone 100 on and off and initiate calls by
15  inputting and sending numbers.

-The upper housing portion 108 includes an upper rear surface

132 and an upper front surface 133 extending upward from the hinge
110 and between an upper bottom end surface 134, a sloped upper top
end surface 136, an upper left surface 138, and an upper right surface

20 140. The upper rear surface 132 includes a main battery pack 135 which
is removably attached thereto for providing power to the transceiver
circuit 700 (see FIG. 7) of the portable radiotelephone 100. The main
battery pack 135 and the portable radiotelephone housing 104 are
manufactured so that the main battery pack 135 is flush with the upper

25 rear surface 132 when attached. The upper front surface 133 includes a
concave speaker bezel 142 having openings (see FIG. 3). Positioned
behind the openings in the concave speaker bezel 142 and out of view
is a speaker for providing audio communication to a user and from
which a user may be audibly alerted that the main battery pack 135 or

30 the optional battery pack 102 providing power to the portable
radiotelephone 100 is nearing depletion.

The optional battery pack 102 includes an optional battery pack
housing 144. The optional battery pack housing 144 is preferably
molded from a suitable polymer material, such as polycarbonate. The

35 optional battery pack housing 144 includes a front surface 146 and a rear



4 Det ai | ed Description of the Preferred Enbodi nents
A | atchi ng nmechani sm di sposed on an optional accessory for 5 attaching the

optional accessory to a portable el ectronic device includes a support
ahd a noveable latch that mate with a retaining device di sposed on the
portabl e el ectronic device. The support and noveabl e | atch are

di sposed on opposite ends of the optionaf accessory. The retaining

devi ce includes receptacles and a notch di sposed on opposite 10 ends as
wel |l as different sides of the portable el ectronic device. The
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battery pack agbaséiedes a latch 162 extending outward from the top end surface 150
of the optional battery pack housing 144 and engaging the optional

10 Dbattery pack retaining device 123 of the portable radiotelephone
housing 104. The latching mechanism 160 further includes a support
164 extending planarly from the bottom end surface 152 of the optional
battery pack housing 144 and abutting the lower bottom end surface 122
of the portable radiotelephone housing 104.

15 Although the portable radiotelephone 100 is illustrated and
described hereinbelow, it will be recognized that any one of a number
portable electronic devices, such as lap top computers, camcorders,
pagers, two way radios, personal digital assistants, and the like, could
utilize the latching mechanism 160 and the method of latching

20  described hereinbelow for attaching any accessory thereto, including a
battery pack.

FIG. 2 illustrates a rear, left side, and top perspective view of the
portable radiotelephone 100. The optional battery pack retaining device
123 is further shown in FIG. 2. The optional battery pack retaining

25  device 123 includes a raised area 200 integrally formed with the lower
rear surface 120 and located in proximity to the lower top end surface
112. The raised area 200 includes an elliptical face surface 202 extending
outward from the lower rear surface 120 and a ramped portion 204
sloping back downward from the elliptical face surface 202 to the lower

30 rear surface 120. The elliptical face surface 202 includes a notch 206 that
faces in an upward direction but extends downward toward the lower
bottom end surface 122. The notch 206 serves as a receptacle for the
latch 162 of the latching mechanism 160. By providing the raised area
200, space within the portable radiotelephone housing 104 is conserved.

35 Aside from the raised area 200, the lower rear surface 120 is devoid of



thereto. A portabl e radiotel ephone 100 and an opti onal

battery pack 102

are &hown attached in FIG 1. The portabl e radiotel ephone 100 i ncl udes

a portabl e radiotel ephone housing 104. The portabl e radi otel ephone 25

hdbusing 104 is preferably nolded froma suitable polyner material,
such as pol ycarbonate. The portabl e radi gtel ephone housing 104
I ncl udes a | ower housing portion 106 and’an upper housing portion
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portable radiotelephone housing 104 and towards the lower bottom end
surface 122. Placed as such, the notch 206 would be equally capable of
receiving the latch 162 of the latching mechanism 160 (see FIG. 1).

FIG. 2 also illustrates a set of flat contacts 208 disposed behind a
series of openings 210 in the lower rear surface 120 in proximity to the
lower bottom end surface 122. The set of flat contacts 208 are electrically
connected to the transceiver circuit 700 (see FIG. 7) disposed within the
portable radiotelephone housing 104. Upon attachment of the optional
battery pack 102, the portable radiotelephone 100 is able to operate via
power supplied to the set of flat contacts 208 by the optional battery pack

- 102. The set of flat contacts 208 are further discussed below in relation

20

25

30

35

to FIG. 7.

Also shown in FIG. 2 is main battery 135 associated with upper
housing portion 108. A latch member 212 at a distal end portion 214 of
the main battery operatively mates with an associated latch member
216-of upper portion 108. Although outer surface 216 of main battery
135 forms a flush surface with upper rear surface 132, outer surface 216
of main battery 135 could extend above upper surface 132 to provide
additional room for more or larger cells to provide greater capacity.
The coupling of main battery 135 will be described in more detail in
reference to FIGs. 10-14. :

FIG. 3 illustrates a bottom plan view of the portable
radiotelephone 100. The optional battery pack retaining device 123 is
further shown in FIG. 3. The optional battery pack retaining device 123
includes a right receptacle 300 and a left receptacle 302 formed in the
lower bottom end surface 122 in proximity to the lower right surface
126 and the lower left surface 124, respectively. The right and left
receptacles 300, 302 extend into the lower housing portion 106 towards
the lower top end surface 112 (see FIG. 7). By positioning the right and

114,
sed
abl e



and a lower front surface 121 extending dowmmward fromthe [ower top 5 end
surfdce 112 between a | ower bottomend surface 122, a |lower |eft

surface 124, and a |l ower right surface 126. The | ower rear surface 120

i hcl udes an optional battery pack retaining device 123 which will be
further discussed in relation to FIGs. 2 and 3 below. The | ower front
surface 121 includes a display 128 dispo§ed above a keypad 130. The 10

di splay 128, which may be a liquid crystal display (LCD)

or a light
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15 external connector 304 may also be used to couple the portable
radiotelephone 100 to a hands free user interface (not shown) mounted
in the automobile. The hands free user interface assists the user in
many of the routine operations of the portable radiotelephone 100.

FIG. 4 illustrates a front, right side, and top perspective view of

20 the optional battery pack 102. The latching mechanism 160 of the
optional battery pack 102 is further shown in FIG. 4. The latch 162 of
the latching mechanism 160 includes a catch 400 that extends upward
through a top opening 401 in the top end surface 150. The catch 400
includes a receptacle 402 adjacent to a hooked end 404. The hooked end

.25 404 extends toward the bottom end surface 152 and, in the preferred
embodiment, is substantially parallel to the front surface 146 of the
optional battery pack housing 144. The hooked end 404 is sized to
engage the notch 206 of the raised area 200 of the optional battery pack
retaining device 123 (see FIG. 2). To accommodate the raised area 200 of

30 the portable radiotelephone 100, the optional battery pack housing 144
includes a recessed area 406 allowing edges 408 and 410 of the right and
left side surfaces 154, 156, respectively, to pérpendicularly abut the
lower rear surface 120 of the portable radiotelephone 100 when the
optional battery pack 102 is attached thereto, as shown in FIG. 1.



radi gt el ephone 100 is nearing depletion. The optional battery
pack 102 includes an optional battery pack housi ng 144. The optional
battery pack housing 144 is preferably nol ded from a suitable polymer
material, such as pol ycarbonate. The 35 optional battery pack housing 144
i ncludes a front surface 146 and a rear

6 surface 148 extendi ng between a®top end surface 150, a bottom end
surface 152, a right side surface 154, and a |left side surface 156. The
optional battery pack 102 includes a |atching nechani sm 160 for
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The right and left ramped top surfaces 416, 418 slope downwards from
the respective edges 408, 410 and are contoured to tightly abut the lower
bottom end surface 122 of the portable radiotelephone 100 which is

10 curved(see FIG. 2). The right and left feet 412, 414 are sized and
oriented to allow access to, and prevent obstruction of, the external
connector 304 (see FIG. 3) when the optional battery pack 102 is
attached.

A cylindrical prong 420 extends upward from each of the right

15 and left ramped top surfaces 416, 418. The cylindrical prong 420 extends
perpendicular to the bottom end surface 152 of the optional battery pack
housing 144 and parallel to the front surface 146 of the optional battery
pack housing 144. During attachment of the optional battery pack 102
to the portable radiotelephone 100, the cylindrical prong 420 of each of

20  the right and left ramped top surfaces 416, 418 inserts into the right and
left receptacles 300, 302, respectively, as the right and left ramped top
surfaces 416, 418 move into abutment with the lower bottom end
surface 122 of the portable radiotelephone 100 (see FIGs. 2 and 3). The
cylindrical prong 420 has a diameter that is sized slightly smaller than

25  the right and left receptacles 300, 302 to ensure a snug fit therein.

Putting concerns of obstructing the external connector 304 aside,

it will be recognized that the support 164 of the latching mechanism 160
could comprise a single foot (not shown) extending planarly from the
bottom end surface 152 to abut all or a portion of the lower bottom end

30  surface 122. The single foot could include either a single oblong
cylindrical prong or multiple cylindrical prongs, each similar to
cylindrical prong 420, that insert into a cdrrésponding single oblong
receptacle or corresponding multiple receptacles, each similar to the
right and left receptacles 300, 302 disposed in the portable

35 radiotelephone 100.




164 extending planarly fromthe bottom end surface 152 of the optional
batt&ry pack housing 144 and abutting the | ower bottom end surface 122

of the portable radi otel ephone housing 104. 15 Al t hough the
pbrtabl e radiotel ephone 100 is illustrated and descri bed herei nbel ow,
it will be recognized that any one of a nunber portabl e el ectronic
devi ces, such as |ap top conputers, camd®rders, pagers, two way

.radi os, personal digital assistants, and the like, could utilize the

| at chi ng nechani sm 160 and the nethod of |atching 20 described hereinbel ow
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temperature of the plurality of electrochemical cells 636 while the
optional battery pack 102 is being charged. A resistive network or
microprocessor (not shown) indicating the type of the plurality of
15 electrochemical cells disposed within the optional battery pack housing
144 may be coupled to the data contact 428 to provide the identity of the
plurality of electrochemical cells 636 to both the charger and the
portable radiotelephone 100 for charging and discharging optimization.
Upon attachment of the optional battery pack 102 to the portable
20 radiotelephone 100, the contacts of the set of projecting contacts 422 of
the battery pack 102 mate with respective contacts of the set of flat
contacts 208 of the portable radiotelephone 100 (see FIG. 2).
FIG. 5 illustrates a front, right side, and top perspective view of
the latch 162 of the latching mechanism 160. The latch 162 may be
25 progressively stamped from beryllium copper alloy and heat treated,
such as Brush Alloy 25 manufactured and sold by Brush Wellman Inc.
Aside from the catch 400, the latch 162 includes an arm 502 and a
crossbar 510. The arm 502 extends vertically between a midpoint of the
crossbar 510 and the catch 400. The arm 502 includes a front surface 503
30 and a rear surface 504 with a right edge 505 and a left edge 506 extending
therebetween. A first guide flange 507 and a second guide flange 508
. extend outward and orthogonally rearward from opposing locations on
the right and left edges 505, 506, respectively.
The crossbar 510 extends horizontally with respect to the arm
35 502. The midpoint of the crossbar 510 is defined by a central hub 512



7 any other |atching receptacles that would detract fromthe

appear ance of the portable radiotel ephone 100 when the optional
battery pack 102 is not attached thereto. Pl aci ng concerns
about space savings aside, it will be recognized 5 that the notch 206
could al so be disposed in either the | ower rear surface 120 or the

| oner top end surface 112 to extend witHiln the portabl e radi otel ephone
housi ng 104 and towards the | ower bottom end surface 122. Pl aced as
such, the notch 206 woul d be equal | y capabl e of receiving the latch

162 of the |atl€i’dé3@eﬂ@§bﬁhb ondlfPrégeard|ffomian edd of the armM302 2 al so
openi nge 210 PRPPRE S attcﬁ%ﬁ@ ?ﬁ? Bl b8 3] m?w%ia%%%t BB H8° Ol
bottom end suthatos theza.mirmiz sthe oénti'alehubBIﬂ wdex0B tep sufhechls and | y
connected to {eg@&, p n the
portable r gdl %{thg&ﬁgﬁgﬁﬁ%gggg& ggg# yzsiﬁi%g;ggzjée ?lgts hésfg‘g?t | og%ll
battery paek soplansrly rightward Epmo &dgp5d9: & sgrongh e VI a
power suppl i e(ﬂu{g@rishe whichOfs subgtantiallyariiirrdféd Bvagd of Gl ﬁ@steﬁng&ttery pack

e et G B eh i i DN oSt g Aty oL 000
with upper opposite to the first finger 516. The first and _second fingers 516, 520 are
of a width that is less than that of the central hub 512.

10 The crossbar 510 is dimensioned to allow the first and second
fingers 516, 520 to flex in a plane perpendicular to the central hub 512.
‘When ends of the crossbar 510 are supported or anchored, a
perpendicular force applied to either the top or bottom surfaces 515, 517
of the central hub 512 causes the crossbar 510 to bow and the central hub

15 512 to deflect. Removal of the perpendicular force causes the crossbar
510 to.straighten. The crossbar 510 operates as a spring that is biased
towards the straightened position. Therefore, when the central hub 512
is deflected above the ends of the crossbar 510, the crossbar 510 exerts a
downward force. This downward force is translated to the hooked end

20 404 of the catch 400 via the arm 502 and enables sufficient latching of
the optional battery pack 102 to the portable radiotelephone 100.

To determine the downward force necessary to maintain the
optional battery pack 102 in attachment to the portable radiotelephone
100, the following factors were considered: the weight of the optional

25 Dbattery pack 102; the spring force of the set of projecting contacts 422; the
amount of surface area of the support 164; the length and quantity of
the cylindrical prongs 420 of the support 164; the orientation of the
cylindrical prongs 420 and the hooked end 404; and the depth and
orientation of the notch 206 and the right and left receptacles 300, 302 of

30 the optional battery pack retaining device 123. In view of the factors, a
force of approximately 22 N was determined to be sufficient.

To calculate the dimensions of the crossbar 510 necessary to exert
approximately 22 N of force while the optional battery pack 102 is
attached to the portable radiotelephone 100, the crossbar 510 was

35 modeled as a leaf spring. The leaf spring is governed by the following



20 housing portion 108. A latch nenber 212 at a distal end portion 214 of
the main battery operatively mates with an associated | atch nenber 216
of upper portion 108. Al though outer surface 216 of main battery 135
fornms a flush surface with upper rear surface 132, outer surface 216

of main battery 135 coul d extend above ueger surface 132 to provide 25
additional roomfor nore or larger cellsl2o provide greater capacity.

The coupling of main battery 135 will be described in nore detail in
reference to FI Gs. 10-14. FIG 3 illustrates a bottom plan view

of the por gab k@own gqﬁm%m(@r%@hﬁ@nﬁﬂfhchﬂﬁy_ %Ql Iéhﬁgbbgrlﬁbytmily ()b%@l gb
retaining devic i s r r. shown .in,. . e optional battery
pack retai ni n@nae]%ﬁc@orlefs?gﬁ"]I'“ﬁa'r‘%F’GEEEesﬁIPF‘ ht receptacle 300 and a |eft
receptacle 302 forned in the | ower bottom end surface 122 in proximty
to the lower right surface d the lower left surface 124,
respectively. The right and It ! ,yeceptacl es 300, 302 extend into the

| ower housing portion 106 towards 3 the lower top end surface 112 (see
FIG 7). Bg positioning the right and
8 _

where

L is the length of the leaf spring,
E is the modulus of elasticity of the leaf spring,
b is the width of the leaf spring, and

10 t is the thickness of the leaf spring.
d is the defection at the center of the leaf spring,
and
F is force.
15 .For clarity, the dimensions of the leaf spring recited hereinbelow

are specified in FIG. 5.
In solving the equation, the following assumptions were made:

20 1. The length L of the leaf spring is reduced by width w1
of the central hub 512 (6mm) which remains rigid during
the bowing of the crossbar 510 and by lengths 12 and I3 of
the crossbar 510 (2mm and 2mm) which are supported or
anchored during the bowing of the crossbar 510.

25 2. The modulus of elasticity (E) is approximately 1.32E5

N/mm? for beryllium-copper alloy having a thickness (¢)
of 0.5 mm,
3. The width of the leaf spring (b) is 2.75 mm.
4. The deflection at the center of the leaf spring (d) is 3

30 mm when the latch 162 is extended to the engaged
position 648(see FIG. 6). |
5. The force (F) is 22 N.



| eft ,receptacles 300, 302 on the |lower bottomend surface 122 the

appear ance of the portable radiotel ephone 100 is mninmally inpacted

when the optional battery pack 102 is not attached. The right and |eft
réceptacles 300, 302 are of a dianeter that is sized to permt insertion of
5 a portion of the support 164 of the g&tcional battery pack 102.

FIG 3 also illustrates an external con tor 304 di sposed behind an
opening 306 in the | ower bottomend surface 122. The external

connector 304 is connected to the transceiver board 700 (see FIG 7) and

al l ows the user tomg@ggsﬁm?ﬁgﬁgtr@mleiﬁ&ﬁéqbﬂbﬁm@ne 100 to an external 10
power source, such as the battery of an autonobile (not shown), for
operating the portabl e radi otel ephone_100 or charging the main battery

pack 135. Such attachment canﬁ\%;y%cciiml:i?ﬂ'ﬁd/hmzmlﬁﬁhﬂ)(‘(ysmi(gﬁfrstte
C 4

|i ghter adapter cdtT©mmE2mem el{Wween the exter.
and a cigarette lighter plug (not shown) of the autonpbile. The 15
external connector 304 nay al so be used to couple the portable

r adi ot el ephone 10Q, + 09.34Ma 0rkm eBIARm.I Nt erf ace (not shown) nounted
in the autonpbil e. The hands free user interface assists the user in

many of the routine_operations of the portable radiotel ephone 100.

FIG 4 ill8strates Gt pdHustrategia frontielevationalopiepeebeceoptienalibaifesy 20 the
optional batt iﬁaxzem@%ab@ag alf6nt Mmmmﬁm&&aﬁﬂumflé PRsitions ¢IPt i onal
¢

batt k i furt L FI G .. The | atch 162".0of t he
L enl g o e et ab; e crbottal b3tery pack htking g s alded ta

| at chi ng nech
t hrough a t op engege tige ¥iidh 162.t The oppiopatibatie Kihbusirig 444 dclidéOR
{
L

404 oxt engs. + S ety O ASRAERIn i JAS Singt Fuuful el WoudBE BB *°
enmbodi menflQ i Sirstiaachont608Iis foqmaediby @l right trivmgulanfrostletige 602 46dat t he
optional batt gightRgiaholiRiSeRlelpd 604 ERP A& InfbritRetddSby hafthtWall
606. A second anchor 608, which is substantially a mirrored image of
the first anchor 600, is disposed on a left side inner surface 610 directly
opposite the first anchor 600. The second anchor 608 is formed by a left
15  triangular front ledge 612 and a left triangular rear ledge 614 offset and
interconnected by a left wall 616.
The optional battery pack housing 144 includes a track 618 that
extends downward from the top opening 401 in the top end surface 150
in a direction that is coplanar with the front surface 146 (when
20 attached). The track 618 further extends perpendicularly rearward with
respect to the front surface 146 to a rear inner surface 619 of the rear
surface 148. Right and left parallel edges of the track 618 are defined by
a right rail 620 and a left rail 626, respectively. The right and left rails
620, 626 extend orthogonally frontward from the track 618. A right
25 shelf 622 extends between an upper portion of the right rail 620 and the
right side inner surface 601. A left shelf 628, opposite the right shelf 622,
extends between an upper portion of the left rail 626 and the left side
inner surface 610. A right trough 624 and a left trough 630 adjoining
and extending along the right and left rails 620 and 626, respectively, are
30 disposed in the track 618. The right and left troughs 624, 630 extend
between the top opening 401 and a stop 631, which is disposed on an
end of the track 618 opposite the top opening 401. The stop 631, which



engage the notch 206 of the raised area 200 of the optional battery pack
retaining device 123 (see FIG 2). To acconmpdate the raised area 200 of 30
t he portabl e radi ot el ephone 100, the optional battery pack housing 144

i ncl udes a recessed area 406 all owi ng edges 408 and 410 of the right and

| eft side surfaces 154, 156, respectivelé%I to perpendicularly abut the

| ower rear surface 120 of the portabl e retdli ot el ephone 100 when the

optional battery pack 102 is attached thereto, as shown in FIG 1.

9 The support 164 of the |atching nmechani sm 160 includes a

ri ght f ods flisR with the ltedck 618pextéhds perpentioglaplyarearwyird thepefdogn bot t om

end surf aﬂg tive edges 408, 410 of the right and
| eft side %gll}% Bees ggﬁr{fgéefghe r&qht and left feet 412, 414 are

substantial nirror The optienp batierypacla @2 indludeseswitght632fdr | eft feet 412,
£1¢ e % fistting e GPRERA e 4R Bpnepiotal e bW 10,
416, 418 sl 8pe 1‘6%\%&%@‘&%%‘3 Portablﬁéaa phpye 18¢gdhe spatchugd? isnd are
contoured to tgogitidnedditis prédetbaniied distarkebefBa®hestop ¥3¢. 8 of the
portable radi Qtal gp g'ﬁ] & Haq ot ﬁbshla%ed channel 634 that extends frontward
from the rear inner surface 619. The switch 632 is electrically coupled
between a first wire 638 carrying a positive polarity of the plurality of
10  electrochemical cells 636 and a second wire 640 coupled to the positive
contact 424 of the set of projecting contacts 422. The switch 632 includes
a button 642 extending from a top surface thereof. When the button
642 is depressed, the switch 632 is placed in an opened state wherein the
first wire 638 and the second wire 640 are electrically disconnected such
15 that the positive polarity of a plurality of electrochemical cells 636 is not
delivered to the positive contact 424. When the button 642 is not
depressed, the switch 632 is placed in a closed state wherein the first
wire 638 and the second wire 640 are electrically connected such that the
positive polarity of a plurality of electrochemical cells 636 is delivered
20 to the positive contact 424.
Although the switch 632 is disclosed as an electromechanical
switch, it will be recognized that switching could be accomplished by a
microprocessor. circuit (not shown) disposed within the optional battery
pack 102. The microprocessor circuit detects attachment of the optional
25  Dbattery pack 102 to the portable radiotelephone 100 via, for example, an
optical sensor (not shown) or a magnetic reedswitch (not shown)
coupled thereto and connects or disconnects the plurality of
electrochemical cells 636 accordingly.
The latch 162 is assembled into the optional battery pack housing
30 144 as follows. The latch 162 is first positioned such that the arm 502 is
generally juxtaposed with the track 618 between the right and left rails
. 620, 626. Also, the ends of the crossbar 510 rest on the right and left
triangular rear ledges 604, 614 and curved edge 519 of the central hub
512 contacts the side of the button 642 of the switch 632. The latch 162 is
35 then rotated about the crossbar 510 causing the catch 400 to move



10 curved(see FIG 2). The right and left feet 412, 414 are sized and
oriented to allow access to, and prevent obstruction of, the external
connector 304 (see FIG 3) when the optional battery pack 102 is '

att ached. A cylindrical prong 420 extends upward from each of
the right 15 and left ranped top surfaces 416, 418. The cylindrical prong
420 extends perpendi cul ar to the bot® om end surface 152 of the
optional battery pack housi ng 144 and parallel to the front surface
146 of the optional battery pack housing 144. During attachnent of the

optional batt ¢fohtikaed (8G2of the péfgé%tvﬁﬁléiﬂlféﬁbﬁﬁ ar diecion ebaeow 6400is t he

cylindrical pron 20 of each the right and |eft.ranped top surfaces
416, 418 " sopppiedian ﬁ??ec‘?fﬁ%{ﬁ\?mﬁ’n 2 until {‘ﬁfg‘?‘SF 88&&?5%‘1‘%5"%’0&%6 ,
respectivel y, 588, 508«clearfthic stopl 68k and rcanyetiedgp519 cleassithe bedtoni@42. 418 nove

I nt but t 2 t abl

Ir zr;dioo'zle eregﬁgnm PE%EJ)@%Q@ éa‘%@ﬁ%)%%eﬂwsﬂﬁcfeggﬁ %‘érg?%lglg?)odﬁgg 420 ﬁas
a di anet er 5t habout the gentrall huind12 cauging dhe ends thereof tactightly, abuh the ef t
receptacl es 39%“3&91%1 Te®: WRHY 606,561%) ¥espkebtivélpessd @ausinfétghe central Kbt i ng

concerns of o ructing .t xternal conn of ..304 asIde. it wll be
recogni zed t hat2tf es‘(f%BSny %8@3‘3?31 I%SS?%‘SEﬁP%H‘%ﬁ‘a inta gbe coul d

conprise a si pptivonkbbattenopadobvngingXi4dridicompleiedawhyn fthe bottom bott om
Curtace 125 FREeEF ﬁg?t@f ?&gf&itsﬁﬁ 18 512 Bl ins ittor B STk nich
cylindricdl p632gnethefitst phd sepondgnideaflangesrif)y, Sehinsestsintoather dght
Lcoptact o of areRclougeiod, B0 ephe el R RSP AR, Rt e
ri ght and | ef tﬂ\¢ét<%ﬂ)g%bl es 300, 302 disposed in the portable 35
radi ot el ephone 100.The latch 162 is further maintained in assemblage by the front
surface 146 (see FIG. 4) of the optional battery pack housing 144. The
15  optional battery pack housing 144 includes mounts 652 extending from
the inner right side surface 601, the inner left side surface 610, and an
inner bottom surface 654 of the bottom end surface 152. The mounts
652 mate with snaps (not shown) positioned about a periphery of an
underside of the front surface 146. To assemble the front surface 146 to
20 the optional battery pack housing 144, the front surface 146 is
positioned such that a central groove (not shown) formed on the
underside of the front surface 146 beneath the recessed area 406 engages
the right and left rails 620, 626. The front surface 146 is then angled
slightly and slid such that a right flap and a left flap (not shown), which
25 are formed to extend upward from the underside of the recessed area
406 on either side of the groove, are drawn under the right and left
shelves 622, 628, respectively, of the optional battery pack housing 144.
The front surface 146 is then angled back rearwardly until the snaps on
the underside of the front surface 146 mate with the mounts 652. Once
30 the front surface 146 is attached, the arm 502 is maintained in
juxtaposition with the track 618 and the first and second guide flanges
507, 508 are maintained in the right and left‘troughs 624, 630,
respectively. The latch 162 is restricted to movement in a plane that is
parallel to the front surface 146 and perpendicular to the top end
35 surface 150.




10 FIG 4 further illustrates a set of projecting contacts 422

-

ext endi ng fromthe front surface 146 of the optional battery pack
housing 144. The set of projecting contacts 422, as shown, consists of
a positive contact 424, a therm stor sense contact 426, a data contact
428, and a negative or 5 ground contact 430. Positive and negative
polarities of a plurality of el ect d®cheni cal cells 636 (see FIG 6)

di sposed within the optional battery pack housing 144 are coupled to
the respective positive and negative contacts 424, 430. A therm stor

(not shown) di 5p05€)i1c\é"afs§é1ﬂbled thd TagcloDé2 sosidestiatd sasy bﬁﬁbnl“ﬁl'é&haﬂlsl44 is

coupl ed between.t he.ne ol e r _sensg contact

426pfor prowa gb e%aléﬁ %F%chgnoﬁﬁj%\é%a?d]b@%gi% %Q}V%&kan%ﬂ ?* (not

shown) to det elnem:msbatre!ﬂo as shosvipin BEIGr@ bf thewesppositiontéd6pthe

el ectrochem C@bﬁﬁﬁ&fﬁa@% ﬁztlg%nattaché’cPHo‘M‘i’i’le B%EB{ey pack 102 is being
S

charged. A reststive ocessQ shown) i ndicating

the type of tredigtelephone 10 T.be f@t@m aﬁvcne#mmde &langes 50% 598 abubitheri n t he
optional battegs sﬁﬁﬁl‘eb@ﬂﬁa‘d‘lg?&l Thébuton 2 60MR! wrtdoe3g data cont act

ggg :8 BL?KI ? p?q%aﬁla(gg thﬁ%) ggggrface 517poytrh%|cle£1¥raﬁ1uﬁl5(i§t rochem cal cells
disconnecting the plurality of electrochemical cells 636 from the set of
projecting contacts 422. By disconnecting the plurality of

10  electrochemical cells 636 when the optional battery pack 102 is
unattached, discharging and adverse heating of the optional battery
pack 102 is prevented should the set of projecting contacts 422 come
into contact with a foreign conductive object while the optional battery
pack 102 is being carried on the user.

15 When attaching the optional battery pack 102 to the portable
radiotelephone 100, the latch 162 is first extended from the rest position
646 to an engaging/disengaging position 650 and then released to an
engaged position 648, both of which are shown in dotted line in FIG. 6.
The range of extension of the latch 162 is defined by deflection of the

20  central hub 512 between the rest position 646 and a bottom surface of
the stop 631. Any extension of the latch 162 from the rest position 646
causes the first and second guide flanges 507, 508 to move upward in
the right and left troughs 624, 630, respectively, away from the stop 631;
the ends of the crossbar 510 to pivot about the right and left walls 606,

25 616; and the central hub 512 to further deflect and release the button 642
of the switch 632. Once the button 642 is released as shown in dotted
line in FIG. 6, the plurality of electrochemical cells 636 are connected to
the set of projecting contacts 422 and power may be provided
therefrom.

30 The engaging/disengaging position 650 describes the position of
the latch 162 and the amount of deflection of the central hub 512 when
the optional battery pack 102 is being attached to, or detached from, the
portable radiotelephone 100. In the engaging/disengaging position 650,
the latch 162 is extended beyond the engaged position 648 to, among

35 other things, permit alignment of the cylindrical prong 420 of the right




portabl e radiotel ephone 100 for charging and discharging optim zation.
Upon attachnment of the optional battery pack 102 to the portable 20

r adi ot el ephone 100, the contacts of the set of projecting contacts 422 of
the battery pack 102 mate with respective contacts of the set of flat
contacts 208 of the portable radiotel ephone 100 (see FIG 2).

FIG 5 illustrates a front, right side, Xnd top perspective view of

the latch 162 of the Iatching mechani sm 160. The latch 162 may be 25
progressively stanped from beryllium copper alloy and heat treated,

Zg_cg afs Br Ufﬂaﬁﬂ'l?ﬂff@zmnﬂftla@ﬂﬂié gt Tod of thy dptivmal beité
ide from ca e la

crossbar 510 r]:hfl eézgygﬁ&th% egtaﬁefyp%gfe\ﬁ/ga@ﬂa%% gﬂ ?ﬂalt he
crossbar 510 battetyn adatethinkiy) deTive 128 rof 3@ pontabieiradiotelephanesifi0f ace 503 30
and a rear surface e 506 extendin

t herebetween. A fi ﬂ@ gw‘%ﬁrﬂ’q?g thésggé}gﬁ leﬂ@%do %&ctimgl ange 508 °
ext end out Sar dadiotelephongytPhang aﬁeah%pphpndnwma? ack J02dakewmalongn

the right and é&f&nﬁﬂ&eﬁ-ﬁﬁ@l@%m sition 648 describes tflé1e crossbar

P10 extende hoAdn é‘éﬂéﬂ@sébﬁiiﬁi%# o ot} ofgatiecton of the tenfiaf "' "' ©
hub 512 of the crossbar 510 when the optional battery pack 102 is
attached to the portable radiotelephone 100. In the engaged position

10 648, the hooked end 404 of the latch 162 engages the notch 206 of the
optional battery pack retaining device 123 with a force 701
(approximately 22 N), to maintain the optional battery pack 102 in
attachment with the portable radiotelephone 100. The force 701
imparted by the hooked end 404 on the notch 206 and the surrounding

15 elliptical face surface 202 effectively pushes both the right and left
receptacles 300, 302 (see FIG. 3) around the cylindrical prongs 420 of the
right and left feet 412, 414 of the support 164 (see FIG. 4) and the lower
bottom end surface 122 of the portable radiotelephone 100 into snug
abutment with the right and left ramped top surfaces 416, 418 of the

20 right and left feet 412, 414 of the support 164.

When in the engaged position 648, the set of projecting contacts
422 of the optional battery pack 102 are in electrical contact with the set
of flat contacts 208 of the portable radiotelephone 100. Each of the set of
projecting contacts 422 are spring loaded to depress from a fully

25 extended position (see FIG. 4) upon contact with the set of flat contacts
208 so as to minimize the force required to maintain the optional
battery pack 102 in attachment with the portable radiotelephone 100.
The operation of all of the contacts of the set of projecting contacts 422
is exemplified in FIG. 7, which shows the thermistor sense contact 426

30 in a depressed position. A spring 702 is disposed beneath the
thermistor sense contact 426 to permit easy depression thereof upon
contact with a corresponding contact of the set of flat contacts 208. The
spring 702 biases the thermistor sense contact 426 towards the fully
extended position such that when depressed, the thermistor sense




t hat ,extends orthogonally rearward froman end of the arm 502 opposite
the catch 400. The central hub 512 has a width that is equal to t hat
of the arm 502. The central hub 512 includes a top surface 515 and a
bottom surface 517 interconnected by a curved edge 519. A first finger 5
516 extends coplanarly rightward fromthe curved edge 519. A second

finger 520, which is substantially a nir¥bred I mge of the first finger

516, extends coplanarly leftward fromthe curved edge 519 directly

opposite to the first finger 516. The first and second fingers 516, 520 are
of a width thabntat 426 3s stilmainsdined ih fedectricd]reintdudwifh 2Zhe 10 The
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switches from the optional battery pack 102 to the main battery 135
without interrupting the operation of the portable radiotelephone 100.
15  Once removed, the optional battery pack 102 may be recharged while
the portable radiotelephone 100 operates via power provided by the
main battery pack 135. Once recharged, the optional battery pack 102
can be reattached and switched to power the portable radiotelephone
100. While attached to the portable radiotelephone 100, the main and
20 optional battery packs 135, 102 may be charged by attaching a charger to
the external connector 304 of the portable radiotelephone 100. When
charged in this manner, the transceiver board 700 charges the main
battery pack 135 to completion prior to switching and charging the
optional battery pack 102. Main battery pack 135 may also be removed
25 by applying pressure to a lever arm 704 which is coupled by a fulcrum
706 to a fixed portion 708 of the main battery. The battery is tilted
downward as shown and removed.
FIG. 8 illustrates a flow chart of a method of latching the optional
. battery pack 102 to the portable radiotelephone 100. Initially, the
30 hooked end 404 of the latch 162 of the latching mechanism 160 (see FIG.
3) is inserted into the notch 206 of the optional battery pack retaining
device 123 (see FIG. 2), at step 800. ‘
The optional battery pack 102 is then pulled downward at an
angle until the cylindrical prongs 420 of the right and left feet 412, 414 of
35 the support 164 of the latching mechanism 160 (see FIG. 4) clear the



amounpt of surface area of the support 164; the length and quantity of

the cylindrical prongs 420 of the support 164; the orientation of the
cylindrical prongs 420 and the hooked end 404; and the depth and
orientation of the notch 206 and the right and | eft receptacles 300, 302 of
30 the optional battery pack retaining _device 123. In view of the factors,
a force of approximately 22 N was dét ernined to be sufficient.

To cal cul ate the di nensions of the crossbar 510 necessary to exert
approximately 22 N of force while the optional battery pack 102 is
attached to tlowgobdttdrneendchsindaed E2hofrthelfértalile aadiodelephoné 100 (see 35

12 R nou e AEE uiP ek, e B optRbul Bty I T BURAL T2 P e
“and F.D. Jonedowrgvard, theilaich 162 isextended from tf{@ rest position 643/
releasing the button 642 of the switch 632 (see FIG. 6). Once released,

5 the plurality of electrochemical cells 636 are coupled to the set of
projecting contacts 422. The optional battery pack 102 is pulled
downward until the latch 162 is in the engaging/disengaging position
650.

At step 804, the optional battery pack 102 is maintained in the

10 engaging/disengaging position and rotated about the hooked end 404
and angled back until the front surface 146 of the optional battery pack
102 (FIG. 4) is in juxtaposition with the rear surface 120 of the portable
radiotelephone 100 (FIG. 2). Once juxtaposed, the set of projecting
contacts 422 of the optional battery pack 102 depress and electrically

15  contact a lower portion of the set of flat contacts 208 of the portable
radiotelephone 100. With the switch 632 already released, the plurality
of electrochemical cells 636 provide power to the portable
radiotelephone 100 via the electrical connection of the set of projecting
contacts 422 and the set of flat contacts 208. The cylindrical prongs 420

20  of the latching mechanism 160 are aligned directly beneath the
corresponding right and left receptacles 300, 302 (see FIG. 3) of the
optional battery pack retaining device 123 of the portable
radiotelephone 100.

Attachment of the optional battery pack 102 to the portable

25 radiotelephone 100 becomes complete with the execution of step 806,
which denotes releasal of the optional battery pack 102 so as to allow
the optional battery pack 102 to move upward and cause the cylindrical
prongs 420 to insert into the right and left receptacles 300, 302 and the
right and left ramped top surfaces 416, 418 (see FIG. 4) to abut the lower

30 bottom end surface 122 of the portable radiotelephone 100. With
releasal, the set of projecting contacts 422 remain depressed and in
electrical contact with the set of flat contacts 208 as they move to reside
in an upper portion of the set of flat contacts 208 (see FIG. 7). Once
attached, the latch 162 resides in the engaged position 648 (see FIGs. 6

35 and?7).



5 where . Lis the length of the |eaf

spring, E is the nodulus of elasticity of the |eaf
spring, bis the wwdth of the leaf spring, and 10

t is the thickness of the |eaf spring. [err] is the
defection at the center of the |eaf spri nq%, ' and
Fis force. 15 For clarity, the2®imensions of the leaf spring
recited hereinbel ow are specified in FIG 5. I n sol ving
the equation, the follow ng assunptions were nade: 20 1. The

! en?t hl LhOL t52§ | eﬂet&%ﬁé&t d)fstlfe_ﬁﬁiiﬁ‘(ﬁ_fhl_fbgteefyiphck\/lOZ from the portable t hof t he
centra u I Le I NS, I I ur | . e
bowi g of ¢ he Tei5eaRESRY 00 i TR bRt By subbfanfSily sqversing the order of

the crossbhar 3%he af@ementibn2dngtepd 80+886.c Touguomtpdishodetachment, the
anchored duringd-her Bo
nodul us of _el asticl t%@u S appr oxi ma

N mierr] Bor psengs A2Qareepppletaly wmored frgmhtherigkhand lef spceppacies
of 0.5 mm 300,302 and the latéh 162 mwéétf@olﬁfthbf&glg%éd f:iﬁftidiﬂ&itﬂo tte 2. 75 mm
b

I e e i S0 G SArat by hed 202 il o
648(see FI G Ghaintained in the engaging/disengaging position 650, is next rotated
about the hooked end 404 so as to remove the front surface 146 from its
10 juxtaposition with the rear surface 120 of the portable radiotelephone
100 and remove the set of projecting contacts 422 from electrical contact
with the set of flat contacts 208; and, finally, the optional battery pack
102 is released thereby permitting removal of the hooked end 404 from
the notch 206 and retraction of the latch 162 from the
15 engaging/disengaging position 650 to the rest position 646. Once
' retracted to the rest position 646, the button 642 of the switch 632 is once
again depressed thereby causing the plurality of electrochemical cells
636 to become disconnected from the set of projecting contacts 422.
FIG. 9 illustrates the portable radiotelephone 100 having the
20 optional battery pack 102 attached thereto and an associated accessory.
Aside from latching the optional battery pack 102 to the portable
radiotelephone 100, the latch 162 includes the receptacle 402 (see FIG. 4)
to allow attachment of the portable radiotelephone 100 into an
accessory, such as a hang-up cup, while the optional battery pack 102 is
25 attached to the portable radiotelephone 100. In FIG. 9, the portable
radiotelephone 100 with the optional battery pack 102 attached thereto
is positioned above a hang-up cup 900. The hang-up cup 900 includes a
front surface 902 having a top side 904, a right side 906, a bottom side
908, and a left side 910 extending rearward therefrom. The front surface
30 902 includes a recess 912 that is sized in accordance with the optional
battery pack housing 144. The recess 912 includes a bottom surface 913
defining the depth thereof. A latch member 914 extends into the recess
912 from a top sidewall 918 of the recess 912 that extends opposite the
top side 904 between the front surface 902 and the recessed surface 913.
35 A button 916 that is depressible is biased to extend from a right opening

%&’Jk 10%Pis e ?’gpéd ?_Jog\gggﬁrd until the cylindricl The




5. The force (F) is 22 N 13

These assunptions result in the follow ng: [err] 5 FIG 6
illustrates a front elevational view of the optional battery pack 102
havi ng a front surface 146 renoved and nultiple positions of the |l atch
162. The optional battery pack housing 144 is nolded to engage t he

| atch 162. The optional battery pack hotdi ng 144 includes a first

anchor 600 di sposed on a right side inner surface 601 thereof. The 10
first anchor 600 is formed by a right triangular front |edge 602 and a
right triangidrinrtherrigladgde 606 of tHeshangrap dupt 200c oUpentdepressien of ght wal |

the button 916 into the right opening 920, the latch member 914 retracts
into the top sidewall 918 from a latching position shown in FIG. 9. The
hang-up cup 900 is typically mounted within the passenger
5 compartment of a vehicle (not shown) and i in close proximity to the
operator of the vehicle to temporarily hold the portable radiotelephone
100 while it is not being used by the operator.
The portable radiotelephone 100 with the optional battery pack
102 attached thereto is attached to the hang-up cup 900 by juxtaposing
10 the rear surface 148 of the optional battery pack housing 144 and the
recessed surface 913 of the hang-up cup 900 while depressing the button
916 and retracting the latch member 914. When the portable
radiotelephone 100 with the optional battery pack 102 attached thereto
is positioned in the recess 912, the button 916 is released causing the
15 latch member 914 to engage the receptacle 402 of the latch 162 as
telegraphed by dotted line 922. The portable radiotelephone 100 with
the optional battery pack 102 attached thereto remains securely attached
to the hang-up cup 900 until the user depresses the button 916 to retract
the latch member 914 and lift the portable radiotelephone 100 with the
20 optional battery pack 102 attached thereto away from the recess 912.
Turning now to FIGs. 10-14, the coupling of main battery pack
135 to the portable electronic device is shown. As shown in FIG. 10, the
portable electronic device is in a closed position with main battery pack
135 detached. A recessed region 1002 for receiving the main battery
25 pack comprisés a first side wall 1004 and a second side wall 1006, and a
rear wall 1008. A flange 1010 extends outward from the rear wall and
over the recessed area. A second recessed area 1012 of upper rear
surface 132 provides a flat surface for supporting an associated flange
1013 of main battery 135. A mating latch member 1013 comprises a
30 recessed area 1014 having shoulders 1015 and 1016 adapted to receive
latch member 212 to removably attach the main battery to the portable
electronic device. When main battery 135 is inserted into recess 1002, a
protrusion 1017 at a distal end 1018 of main battery 135 is adapted to be
inserted below flange 1010. |



606., A second anchor 608, which is substantially a mrrored inage of

the first anchor 600, is disposed on a left side inner surface 610 directly
opposite the first anchor 600. The second anchor 608 is formed by a left 15
t'riangul ar front ledge 612 and a left triangular rear |edge 614 offset and .

I nterconnected by a left wall 616. The optional battery pack
housi ng 144 includes a track 618 that 22 extends downward fromthe top
opening 401 in the top end surface 150 in a direction that is copl anar

with the front surface 146 (when 20 attached). The track 618 further
ext ends per pendi cuAgshdwhsaFId. d1)He inside arick fio@e€ wdlls dfherdcessed surface 146

(02,1 Sa" | Pt SUELSCE OIS B M0 by e RIS bl ALy 1T
left rail 626whidhsgrecidaptéd to himte wighicontuitd EI02-128BIan the frofdyrf4@6 ext end
bet voen an LaRant R ey 4P 15 (IGH[) Wnef il ety pabss f), o G008
i nner sur Bacenserted mtogrecessHO02, dumidens 230 andt1242 arepdapted) tp ben 2,
ext ends bet Wepgeqed Yinlder sROtIdes 1 1015 drte lbﬁ.‘EcFé%E ho8#Endnd2s hSiphaf t si de
i nner surface 6ﬁg. ? rlgpéb%rgu aéﬁpand ﬁ}i t trough 630 adjoining
and ext endi ngaFbAGIAGRWE d gnd {Q06zespegtiyelpe, respectively, are
30 disposed in thestm $a9atchingg hheaihanistl digidsetranghoptihal 630 ext end
beteen, (1 202050 BBl 08Bl B hack Uiy BT,
10  battery pack to a portable electronic device, such as a portable
radiotelephone, includes a support and a moveable latch that mate
with first and second portions of a retaining device disposed on
opposite ends of the portable radiotelephone. Because the retaining
device is for an optional battery pack to supplement a main battery
15 attached elsewhere on the portable radiotelephone, the retaining device
should only minimally affect the appearance when the optional battery
pack is not attached. The support includes a foot having a prong that is
disposed on a first end of the optional battery pack and faces a hooked
end of the moveable latch disposed on a second end of the optional
20 Dbattery pack. The moveable latch includes a spring disposed within the
optional battery pack and coupled to the hooked end such that when
the moveable latch is extended, the hooked end exerts a force on the
first portion of the retaining device that draws the support into snug
abutment with the second portion of the retaining device. The force,
25 which is in a plane parallel to a front surface of the optional battery
pack that extends between the ends thereof, maintains the optional
battery pack in attachment with the portable radiotelephone allowing
the optional battery pack to deliver power to the portable |
radiotelephone.

. This Sheet Has Been Replaced
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14 . is flush with the track 618, extends perpendicularly rearward

t herefrom to the rear inner surface 619. The opti onal
battery pack 102 includes a switch 632 for preventing the optional
battery pack 102 from providing power when it 5 is not attached to the
portabl e radi ot el ephone 100. The switch 632 is positioned at a

predeterm ned di stance beneath the stop 2831. The ld in

a U-shaped channel 634 that extends frontward frqrm’

surface 619. The switch 632 is electrically coupled "ﬂﬂﬂﬂﬂﬂmrﬁ

wire 638 carrying a positive polarity of the plurality *of €10t

el ectrochem cal cells 636 and a second W re 640 coupled to the p05|t|ve
contact 424 of the set of projecting celpims s 422. The switch 632 includes
a button 642 extending froma top surface thereof. \Wen the button . 642
I s depressed, tgﬁ %‘fh @gﬁ: | S al aced in an opened state wherein the

first wire 633 #n@ S EEEHIMG PV 6 6OPE M & ct ri cal | y di sconnected such
15 that the posit avirsphloasirigypoftian;pl urality of electrochenical cells 636
I S not delive NOS t 642 is
not depressedaes%ﬁz)ﬂd%%sw éfﬂ&n E&%ﬁg mﬁ% ﬁﬁé\gseg‘&ﬁ%&#’ﬁ%érel n the
first wire esafaﬁtjbaﬂerysmegmllwaseo@a@ wa;théi\e t bansipg orHen: ed such
that the ap@sitive polarity of a plurality of electrochem cal cells 636
is delivered 20 to the sitive contat 4241 fElhou t he
switch 632 is di scReseond baliprepretatiyeberenpled to an exterpal syrfacq ofthe e
recogni zed0ot haecorid holising portich.be accorrpl i shed by a

2. The portable electronic device of claim 1 further comprising a

recessed region for receiving the first battery, the recessed region

comprising a plurality of first contacts disposed therein to operatively
15 mate with contacts of the first battery.

3. The portable electronic device of claim 1 further comprising a

plurality of second contacts positioned on an external surface of the

second housing portion to operatively mate with contacts of the second
20 battery.

4. The portable electronic device of claim 1 wherein the first battery
and the second battery are removably attached to the portable electronic
device. :

5. The portable electronic device of claim 1 wherein the first housing
portion is movably coupled to the second housing portion so as to
permit folding of the portable electronic device. |

. This Sheet Has Been R eplaced




m croprocessor circuit (not shown) disposed within the optional battery
pack 102. The microprocessor circuit detects attachnment—of the optionat

battery pack 102 to the portable radiotel ephone 100 Vi gy QL ﬁémhgplac"é‘f
optical sensor (not shown) or a magnetic reedsw tch (not mlﬁi ulﬂ“"

coupl ed thereto and connects or disconnects the pIurallt

el ectrochenical cells 636 accordingly. 24 The |
assenbled into the optional battery pack housing 30 144 as follows. The
| atch 162 is first positioned such that the arm502 is general ly '
16 %t aRIosed }[’V'hé N AN ocks f@éﬁs@ﬁﬁbﬂﬁ@gggﬁﬁw ?16&&01?&@1&%@ tKéﬂ‘aédélssof 620,
o) S € crossbhar rest on e e
triangul ar q‘ﬂﬁ&@sh%'éﬂngéﬂ%a first e aeﬁ%fé’“éi@“iyfa 2 tral hub

512 cont acts sthiace!eieemd ebebict@eehAheciccedsory mdlading32 latthing at ch 162 is

15 o e %%tﬁrhr%ﬁq‘%ﬁfsﬁ§§s§ﬁ%ﬁ°tﬁ§sacg?s3%’§? ol CB&?‘*Q@%{ Con of arrow

644 is 5 at;lptﬁrerllcodevlhe thentatckiing uhedahismt¢amptisingt r st and second gui de
flanges 507, 2Q8ppbARxtiiEng PAmORe B efill'0fGHe HHUSingl ndl €ars the
button 642. . . . .
a latch movably disposed within the housing and extending
outward through the second end of the housing, the latch having a
hooked end that extends back towards the first end of the housing and
10  substantially parallel to the front surface for engaging the portable
electronic device at or about an end thereof and, thereafter, exerting a
predetermined force in a direction parallel to the front surface of the
housing to draw an opposing end of the portable electronic device into
abutment with the support.
15
7. The accessory of claim 6 wherein the latch is restricted to movement
in a plane that is parallel to the front surface of the housing.

8. The accessory of claim 6 wherein the latch includes a spring coupled
20 between the hooked end and the housing, the spring permitting
extension of the latch between a rest position and an engaging position.

9. The accessory of claim 6 further comprising:
at least one electrochemical cell disposed within the housing; and
25 at least one contact carried on the front surface of the housing,
the at least one contact being coupled to the at least one electrochemical
cell so as to deliver power to the portable electronic device.

10. The accessory of claim 9 further comprising a switch operatively
30 coupled between the at least one electrochemical cell and the at least
one contact, the switch disconnecting the at least one electrochemical
cell from the at least one contact when the a;:cessory is not attached to
the portable electronic device and the switch connecting the at least one
electrochemical cell to the at least one contact when the accessory is at
35 least engaging the portable electronic device.

AR



During the rotation and application of the force, the crossbar 510 bows 5

about the central hub 512 causing the ends thereofto tightty abut—the
right and left walls 606, 616, respectively, and caushéfudsREen &gl hub
e

512 to be vertically deflected. Assenbly of the latp
optional battery pack housing 144 is congleted mhenﬂ _ H surface
517 of the central hub 512 depresses thé3button 642 10 632

and the first and second guide flanges 507, 508 inserts into the right
and left troughs 624, 630, respectively, and rest against a top surface of

the stop 631. PORTABLE ELECTRONIO DEMICEANDai ned i n assenbl age
by the front surface } battery pack
housi ng 144. The 15 oﬂﬁﬁﬁDﬁ?ﬁéﬁéﬁE&@Cﬁ%ﬁ%m 'ncl udes nounts 652
extending from the inner right side surface 601, the inner left side
surface 610, and an i nner bottom surface 654 of the bottom end surface
152. The npunts 652 mate with snaps. (not .shown) positioned about a
peri phery ®f an under si de HSbstragt af thadisglpsuree” 146. To assenbl e the

front surface 146 to 20 the optional battery pack housing 144, the front
surface 146 is osi ijoned such, t hat central graqov not shown)

formed on the A,Igegﬁéi eQFFOIPﬁ@WF%@agL?qraBgsisg%?%ﬁ%é%ng he recessed
area 406 engagestion (106)hﬁvtri§htfiratnhhtt (13%)i integially asstiat@iovithdhe surface
146 is then anpgl . sl j.qht | i j : and a | eft
flap (not sho?\ﬂ?ﬁ%ﬁ%ﬁ Pfghg ra«{%f%%gr% 4@02%2#9}%&&2‘194%%%%% under si de
of the ret@sseecandhattery (102)oparativelyiouplethtoan extergalosrface{d20)pfawn under

the right andd ekleond lz%égiﬁé‘ﬁ%ﬁli_ﬁ%?’ 86.8n 56‘%%95‘&5", Y& as fHe sdt@ndpt i onal

battery pack housing 1 ront surface 6.1 s then angl ed back
rearwardl y unbrfternfl02)gmplays a latching Iﬂﬁaﬁ%‘i‘ﬁéléﬁ fPﬁéempé’ﬁPﬁ’sur face 146
mate w th the siadhing fhecaccédsoey 89 thd pertabRrélectroniecievictd The hittliaged, the
arm 502 is nmaintained in .
mechanism comprises a support (164) and a latch (162). The support
15 extends from a first end of the accessory. The latch is movably disposed
at a second end of the accessory, opposite the first end. The latch
includes a hooked end (404) that extends back towards the first end of
~ the accessory. The hooked end engages the portable electronic device at
an end thereof. The latch exerts a predetermined force (701) that causes
20 an opposing end of the portable electronic device to abut the support.

Figure 1 accompanies this abstract.



juxtaposition with the track 618 and the first and second gui de flanges
507, 508 are maintained in the right and left troughs 624, 630, W¥es =5
respectively. The latch 162 is restricted to novenent in a plane that is
parallel to the front surface 146 and perpendi cul ar T0o the top end—35—
surface 150. ' :

Once assenbled, the latch 162 resides in a?%est positli,"ulenﬁHmli ",
defined by a slight deflection of the centTal hub 512 "abdvett he emds* of

t he crossbar 510 as shown in FIG 6. In the rest position 646, the
~optional battery paggd Q| AR 5 fEmA'drdAia secohd SuRkEk ephone
100. The first and gg&%ﬂfﬁgﬁ?ﬁ%ﬁianggﬂné%@, 508 abut the top surface
of the stop 63kaidfiest housing pottiornand isaidsfiist ehd 68 8aidfirst housirg pediotg by t he
bottom surface 517 of .the central _huh 512 di sconnect.ing t.he plurality
of el ectrocheni cal &Q"ﬁ E'%? rgﬁtgrgfqugeg{eqorggcts are pﬁ?ﬁﬁ‘)@@pi%‘ 'JaﬁPEBE'Q 422.
By di sconnecti nqddes dtlsaicfirst HoGsing Portfdrect rochem cal cells 636 when the
optional battery pack 102 is unattached, discharging and adverse
heating of %he opti aad seeendbgttery pack mating site is a recess formed between said

second surface of said second housing portion and said second end of said
second housing portion, and
said second plurality of battery contacts are disposed in said recess.

10 8. A portable communication device comprising:
a first housing portion pivotally coupled to a second housing

portion;
a transceiver positioned at least partially in said first housing
portion;
15 a speaker mounted in said second housing portion;
a recess formed in said second housing for receipt of a battery
pack; and

a first plurality of battery contacts associated with said recess
for operatively coupling said battery pack to said transceiver.

20
9. A portable communication device according to claim 8 wherein,
said first housing portion has battery contacts for operatively coupling a
further battery pack to said transceiver.

25
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-pack 102 is prevented should the set of projecting contacts 422 cone
into contact with a foreign conductive object while the opti onafk/bsdtzea’y
:pack 102 is being carried on the user. 15 When attaching the
optional battery pack 102 to the portable radi ot el ephone 100, the

| atch 162 is first extended fromthe rest position 646 to an
engagi ng/ di sengagi ng position 650 and thepyrel eased to an engaged
position 648, both of which are shown in dotted Iline in FIG 6. The
range of extension of the latch 162 is defined by deflection of the 20
central hub 512 betsaidfirstihatiees pacioriatingrsite4$ fermbchom shidosecomdl surtacef of

the stop 631. Any.extensjon of the |atch 162 from est, position 646
causes the firsﬁlg& housingP PB@“F’I%%‘@E‘E“?D?“ QAP‘@t yeing Restien.i n

the right and left it he p 631;
the ends of the cr oésegﬁ ?ilg%ﬂtg(gl voterng out t e ri gﬁ?t ar?f&?gﬁd}%aﬁ%?@ 606,
25 616; and tsw'fanemfrsaldflmhbmmn'g(pdrtwm her deflect and rel ease the button

642 of the switch 632. e the bution 42 is released shown |
Gotted B iine i eecendgﬁﬁemmqm@ RGPt fup frdkesanan eavpen gatd ar o
connected to iRl ¢if &ﬁiﬂ e

provi ded st' cgrng?ér%om 3‘% el 86 e en Bl ng dﬁﬁggé%éﬁgwgoﬁo 50
descri bes t he gaoind housing portiont apd| at ch 162 and the am)unt of deflection
of the central hub 51ﬁ when .th(?b H’[I onal tte 5 102 S being
attached to, or det$® é&c?'?%m”"e‘m0 a eﬁ'o?qnatﬁ? q’ﬁ oae d 'fﬁ?@ Sin the
engagi ng/ di sengagi ng position 650, the latch 162 is extended beyond

the/engaged position 648 to, anong 35 other things, permt alignnent of
the cylin#@ical prong 420 of the right

15
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17~ and left feet 412, 414 of the support 164 of the optional battery

pack 102 beneath the respective right and | eft receptacles 300, 302 of
t ke opti onal battery pack retaining device 123 of the portable

r adi ot el ephone 100. FIG 7 illustrates a cross-sectional view
of the portable 5 radiotel ephone 100 and aftached optional battery pack
102 taken al ong section lines 1-1 of i 1. The engaged position 648
descri bes the position of the latch 162 and the anmpunt of deflection
of the central hub 512 of the crossbar 510 when the optional battery
pack 102 is ‘gttached to the portabl e radiotel ephone 100. In the
engaged positiongl0 648, the hooked end 404 of the |atch 162 engages the
notch 206 of the™y optional battery pack retaining device ' a
force 701 (approximately 22 N), to maintain the optional pack
102 in attachra@gt wth e portabl e radiotel ephone 0. 701

nd 4024 on the notch 206 and the
N2 effectively pushes both the right
NG 3) around the cylindrical

i nparted by the hooRRY
elliptical face surf§

receptacl es 300, 302 \ rong
right and left feef \ 4¥Nof the support 164 (see FI 4) d the | ower
bottom end surface¥l22y Re\portabl e rggiote hone 1 I nt@ snug
abutrment with the ri e\t ranped ggp°§qu eR41p, 418%0f the
o N =/ ™
=

FIG.1



20 rigght and left feet 412, 414 of the support 164. When in
t he engaged position 648, the set of projecting contacts 422 of the
optional battery pack 102 are in electrical contact with the set of
flat contacts 208 of the portable radiotel ephone 100. Each of the set of
projecting contacts 422 are spring |loaded to depress froma fully 25

ext ended position (see FIG 4) upon contact M tf #he set of flat contacts
208 so as to mnimze the force required to naintain the optional

battery pack 102 in attachment with the portabl e radi otel ephone 100.

The operation of all of the contacts of the set of projecting contacts 422
Is exenplified in FIG 7, which shows the therm stor sense contact 426 30
in a depressed position. A spring 702 is disposed beneath the

therm stor sense contact 426 to permt easy depression thereof upon
contact with a corresponding contact of the set of flat contacts 208. The
spring 702 biases the:therm stor sense contact 426 towards the fully

ext ended position such that when depressed, the therm stor sense

18 contact 426 is still maintained in electrical contact v%éh t he

S e




correspondi ng contact of the set of flat contacts 208. Once

attached, the plurality of electrochem cal cells 636 of the opti onal
battery pack 102 preenpt the nmain battery pack 135 and the 5 optional
battery pack 102 powers the portabl e radiotel ephone 100. This IS
acconplished by a fast switch (not shoyn) ag?t is coupl ed between t he
mai n and optional battery packs 135, 1 a the transcei ver board 700
and is controlled by the transceiver board 700. Therefore, when bot h

the main and optional battery packs 135, 102 are coupled to the 10
transcei ver board 700, the portabl e radiotel ephone 100 operates from

the optional battery pack 102. Prior to conpl ete di scharge and/ or

renoval of the optional battery pack 102, the fast switch automatically
switches fromthe optional battery pack 102 to the main battery 135

W thout interrupting the operation of the portable radiotel ephone 100. 15

Once renoved, the optional battery pack 102 may be recharged while t he
portabl e radi ot el ephone 100 operates via power provided by the mai n
battery pack 135. Once recharged, the optional battery pack 102 can be
reattached and switched to power the portabl e radiotel ephone 100.

2 min and 20

Wil e attached to the portabl e radiotel ephone 100,
/ attaching a charger to

optional battery packs 1154
t he external connector 304 o ephone 100. When
charged in this manner, the t} e N0 the main
battery pack 135 to conpleti-__w;/f R&ERg) 9i ng the
opt i onal batter&g?ack 102. [ ) be renoved 25 by
appl yi ng pressufe to ever [EERy i cpd 2/ ra ful crum 706
to a fixed portion 708 oOf thdeeat §—li336d
downward as shown and remvede—/——7—mmm ates a flow chart
of a method of l|atching the dptona=

10— /.110
121 —
\ = Nl 126
124 L= :::;J
302 306 300
122 120 //7 304
200 ,/;

123

FIG.3



battery pack 102 to the portabl e radi otel ephone 100. Initially, the 30
hooked end 404 of the latch 162 of the |atching mechani sm 160 (see FIG

3) is inserted into the notch 206 of the optional battery pack retaining
device 123 (see FIG 2), at step 800. The optional battery pack
102 is then pulled dowmward at an angle until the cylindrical prongs
420 of the right and left feet 412, 41 $1 35 the support 164 of the

| at chi ng nechani sm 160 (see FIG 4) cl%ar the -

19 | ower bottom end surface 122 of the portabl e radiotel ephone 100
(see FIG 2), at step 802. As the optional attery pack 102 is pulled
downward, the latch 162 is extended fromthe rest PQsition 646

rel easing the button 642 of the switch 632 (see FIG \g). Once rgl eased, 5
the plurality of electrochem cal cells 636 are couple®to the g@ of
projecting contacts 422. The optional attery pagk :I§2 ig pul ¥ed

downward until the latch 162 is in the&eng itgg | sevrgageng Hosi ti ot

650. At step 804, the optignal attegy pack 102Fis i ned
in the ,(w“‘\\»

““‘\

o




10 eﬁgaging/disengaging position and rotated about the hooked end 404

and angl ed back until the front surface 146 of the optional battery pack
102 (FIG 4) is in juxtaposition with the rear surface 120 of the portable
radi ot el ephone 100 (FIG 2). Once juxtaposed, the set of projecting
contacts 422 of the optional battery pack 102 depress and electrically 15
contact a lower portion of the set of fl& fZofigacts 208 of the portable
radi ot el ephone 100. Wth the switch 632 al feady rel eased, the plurality

of electrochem cal cells 636 provide power to the portable

radi ot el ephone 100 via the electrical connection of the set of projecting
contacts 422 and the set of flat contacts 208. The cylindrical prongs 420
20 of the latching nechanism 160 are aligned directly beneath the '
corresponding right and | eft receptacles 300, 302 (see FIG 3) of the
optional battery pack retaining device 123 of the portable

r adi ot el ephone 100. Attachnment of the optional battery pack 102
to the portable 25 radiotel ephone 100 becones conplete with the execution
of step 806, whi ch denotes rel easal of the optional battery pack 102
so as to allow the optional battery pack 102 to nove upWamew@ngd¥ause
the cylindrical prongs 420 to insert into the right and | ef¥

receptacl es 300, 302 and the right and left ranped top surfaegs 416,
418 (see FIG 4) to abut the lower 30 bottom end surfac® 122 of t¥e
portabl e radi ot el ephone 100. Wth rel easal, the set®f prAdjectg
contacts 422 remain depressed and in el ectrical contf\act s th set
of flat contacts 208 as they nove to reside in an upper/ por t he
set of flat contacts 208 (see FIG 7). Once &tached, fhe

resides in the engaged position 648 (see%l % ® @nd 4

S
S




20 - Det achment of the optional battery pack 102 fromthe

portable radi ot el ephone 100 is illustrated by substantially reversing
the order of t he af orenmentioned steps 800-806. To acconplish
detachnment, the optional battery pack 102 is first pulled downward
until the cylindrical 5 prongs 420 are conpletely renoved fromthe right
and | eft receptacles 300, &p2.and Gnﬁ/lfdt ch 162 ves from the engaged
position 648 to the engagi @/ sengagi ng pogit 50; the optional
battery pack 102, while ngl NNG

ed:1AZfhe Fgagi nal @sengagi ng
g.t‘_t‘J:Te‘_'lg' Mﬁ% so as to renove
W<z ==K0 th the rear sur(ge 120
ghe sgt of projeCting
®Ql flat contalts
i sy relgeased r eby
ot c¥ 206 an

position 650, is next rotated Q
the front surface 146 from

of the portable radiotel ephaﬁq';,°
contacts 422 frep el ectrical ‘
208; and, final Ig; e option

permtting renoval of e h

retraction of the latch 162 [ n 650
to the rest position 646. On 46, the
button 642 of the switch 632 si ng
the plurality of el ecgoche
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636 t*o becone di sconnected fromthe set of projecting contacts 422.

FIG 9 illustrates the portable radiotel ephone 100 having the 20 optional
battery pack 102 attached thereto and an associ ated accessory. Asi de
fromlatching the optional battery pack 102 to the portable

r adi ot el ephone 100, the latch 162 includes {he receptacle 402 (see FIG 4)
to allow attachnment of the portable radi'ZSt/[tﬂhone 100 into an

accessory, such as a hang-up cup, while the optdonal battery pack 102 is 25
attached to the portabl e radiotel ephone 100. | rgNFI .:_v;;w po |l e

radi ot el ephone 100 with the optional battery pa LA RERRSN L er et 0

I s positioned above a hang-up cup 900. The hang 05! -Eggimm.:-

front surface 902 having a top side 904, a righy i fle R Ot T O de
908, and a left side 910 extendi ng rearward thercgn :.‘ Y face 30
902 includes a recess 912 that is sized in accordyy 1 = o)
battery pack housing 144. The recess 912 incl ucgs I 3 \

defining the depth thereof. A latch nenber 914 rextR}®
912 froma top sidewal | 918 of the recess 912 ghat
top side 904 between the front surface Q02 and2t hgR
A button 916 that is depressible is bigsed to &t
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918+«in the right side 906 of the hang-up cup 900. Upon depression of
the button 916 into the right opening 920, the |atch nenber 914 retracts
into the top sidewall 918 froma |l atching position shown in FIG 9. The
hang-up cup 900 is typically nounted mnthln t he passenger 5 conpartnent of
a vehicle (not shown) and in close pEg?/ to the operator of the
vehicle to tenporarily hold the portabfe radlotelephone 100 while it
i s not being used by the operator. - The portabl e radi otel ephone
100 with the optional battery pack 102 attached thereto is attached to
t he hang-up cup 900 by juxtaposing 10 the rear surface 148 of the optional
battery pack housing 144 and the recessed surface-913 of the hang-up
cup 900 while depressing the button 916 and retracting the latch
menber 914. When the portable radi ot el ephone 100 with the optional
battery pack 102 attached thereto positioned in the recess 912, the
button 916 is rel eased causing thg $TARGtQh nenber 9 o engage the
receptacle 402 of the latch 162 as el egraph tted line 922. The
portabl e radi ot el ephone 100 with he optlon battery pack 102
attached thereto remai nf securely atta t e hang-up cup 900
until the user depresse$ ENGAGBU oln\TGlid)Ft JHE&PTHRMI. the |atch nenber
914 and lift the portable BMIERY: BACK AN THONOWCH OFt hn§ 20 optional battery
pack 102 attached therefo adHly HORka_ErRADIM{EEPﬂOHElz Tur ni ng now
to FIGs. 10-14, the coug : ; liﬁ%%o the portable
rtabl e
on with nain Qat t ery pack 135

g%i%@@%ﬁ%%ﬁ%ﬁﬁ (L BRCE R,

| 1006, and a
SUPPORT MEMBER CLEARS THE BOTTOM
OF THE PORTABLE RADIOTELEPHONE

el ectronic device is
detached. A recessed re
conprises a first side

ROTATE THE OPTIONAL BATTERY PACK
70 JUXTAPOSE THE FRONT SURFACE
THEREOF WITH THE REAR SURFACE OF
THE PORTABLE RADIOTELEPHONE

RELEASE THE OPTIONAL BATTERY PACK
ALLOWING THE OPTIONAL BATTERY PACK TO
MOVE UPWARD AND THE SUPPORT MEMBER
TO MOVE AND ENGAGE THE RECEPTACLES
OF THE PORTABLE RADIOTELEPHONE

FIG.8



rear ‘wal | 1008. A flange 1010 extends outward fromthe rear wall and

over the recessed area. A second recessed area 1012 of upper rear

surface 132 provides a flat surface for supporting an associated fl ange
1013 of main battery 135. A mating |atch nmenber 1013 conprises a 30
recessed area 1014 havi ng shoul ders 1015 and 1016 adapted to receive

| atch nenber 212 to renovably attach thgggpfrzbattery to the portable

el ectroni c device. Wien main battery 135 /s serted into recess 1002, a
protrusion 1017 at a distal end 1018 of nmain battery 135 is adapted to be

I nserted bel ow fl ange 1010. _

22 ' As shown in FIG 11, the inside and front walls of a
recessed region for receiving the main battery pack includes contacts
1104 - 1110 which are adapted to mate with contacts 1202-1208 on the
front surface of main battery pack 135 (FIG 12). When nai attery
pack 135 is inserted into 5 recess 1002, shoulders 1210 and 1212¢are
adapted to be inserted under shoul ders 1015 and 1016. Edge 020 and
1022 forma flush surface with side walls 1004 and 1006 reMsectively.
In summary, a | atching mechani sm di sposed on an opti onal h.‘

906




accessory, such as an optional battery pack, for attaching the optional 10
batt'ery pack to a portable el ectronic device, such as a portable

radi ot el ephone, includes a support and a noveable latch that mate with
first and second portions of a retaining device di sposed on opposite ends
of the portable radi otel ephone. Beca;fﬁayﬁ?tfet ai ning device is for an
optional battery pack to suppl enent n“Pattery attached el sewhere on 15
t he portabl e radi otel ephone, the retaining device should only mnimally

af fect the appearance when the optional battery pack is notyg?Dacheg The
support includes a foot having a prong that is disposed on A TiJst é of
t he optional battery pack and faces a hogked d8d7of ke ealf e

| at ch di sposed on a second end of the optwun V17 4 . Ahe
noveabl e 20 latch includes a spring disposed m_ Y. battery
pack and coupl ed to the hooked end sqyp/that\~;/ e | atch
I's extended, jfae hooked end exerts a force og

t he retaining devwce that draws t hessuppor ? h
the second pofd ™ 010 retaini devi g, n a

pl ane parall el
ext ends bet ween

. rfawéMaf _/25 t he ,- '

of , mat’'nt ai ns




23 & Cl ai s 1. A portable

copuni cati on device conpr|5|ng 5 a first housing portion
haV|ng first and second ends; a transcei ver positioned
in said first housing portion; a second housing portion
having first and second ends; a hinge positioned at said
second end of said first housing 11p{)1tﬂ on and at said second end of
sai d second housing portion; 10 a speaker positioned in
sai d second housi ng portion; a recess forned in said
second housi ng portion between said speaker and said second end of
sai d second housing portion, said recess for receipt of a battery
pack; a mating | atch nmenber associ at with said recess;
15 a first plurality of éigtery conject$¥associated with
sai d recess; and 1210 pack adapted to be
r enovabl y recngd I'n sai d attTery pack ha¥92@ a | atch
u...n.;""“,mm,; =a7! d | atch nenber
,,,,,,,,,,,,,,,,,, 3 urality of

at ter y contacts.

1204 1202

1208 1206

FIG.12

1020 1022

FIG.13

135

212 /

1 T {1
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2. A portable communication device according to claim1 wher ein
~sai d second housing portion further conprises first and 25 Secyigkess AR
“afd first and second surfaces, said first and second sides of sai d
second housi ng portion extendi ng between said first and second ends
of said second housing portion, said first surface of said second housing
portion extending fromsaid first end of 43i d second housi ng portion and
bet ween said first and second sides of said second housing portion, and 30

sai d second surface, ext endi.n e n.sai,d first ;and, second ends of. said
second housi ng port"!\%ﬁhﬂ‘f‘fﬂ 'rﬂ)gﬁeiﬁﬁi'ﬁs'#r@f’ o V%%Esoﬁc? Eﬁcﬁﬁe@fegﬁpd
second housi nfop pédeivifig tRé@ehain battery pack includes contacts 1104 - 1110 which are
24 furéher CONRr i I nner wa

: |
posi tioned i n adaRe &mﬂiel‘fﬂhlb‘?éfgg%r%@% on the frgpt ‘é‘?l'ga%?f/\m sai d
firse and secqpsicty §aek B5FI, £ WHeHFWENTSANRRY phoR 135 s insoRBHdnfonner

wal | boundi ng sal d” recess, ;Eeaker encl osure forned

in said sekondenessilAf2psheulders 1210 and 12d2xreadaptette bednsertas udder by
S e S R 10985 Eer 1020 AR 122 forf e s iiat® i 52! ¢

first and seco é ousin
side walls 1004 and 1006 respectively.

In summary, a latching mechanism disposed on an optional

accessory, such as an optional battery pack, for attaching the optional

10  battery pack to a portable electronic device, such as a portable
radiotelephone, includes a support and a moveable latch that mate with
first and second portions of a retaining device disposed on opposite ends
of the portable radiotelephorie. Because the retaining device is for an
optional battery pack to supplement a main battery attached elsewhere on

15 the portable radiotelephone, the retaining device should only minimally

affect the appearance when the optional battery pack is not attached. The

support includes a foot having a prong that is disposed on a first end of the
optional battery pack and faces a hooked end of the moveable latch
disposed on a second end of the optional battery pack. The moveable

20 latch includes a spring disposed within the optional battery pack and
coupled to the hooked end such that when the moveable latch is extended,
the hooked end exerts a force on the first portion of the retaining device that
draws the support into snhug abutment with the second portion of the
retaining device. The force, which is in a plane parallel to a front surface of

25 the optional battery pack that extends between the ends thereof, maintains
the optional battery pack in attachment with the portable radiotelephone
allowing the optional battery pack to deliver power to the portable
radiotelephone. |

cpazed . to g

spagad ¥ to paged .7

|

i - . -
_ {1 REPLACEMENT SHEET
OF RECEIPT..WID.... | e

bt e s,

11 JAN 1999




‘portion, and said first and second surfaces of said second housing portion,

.sai d speaker enclosure enclosing said speaker. 10 3. Aportable
comuni cati on device according to claim2 wherein said mating
| atch nmenber is fornmed on said inner wall, said | atch member
Is carried on an end of said battery pack, said first
plurality of battery contacts are carri ed 33 respective 15 openi ngs of
said inner wall, and said second plurality of battery contacts
are carried on said end of © said bqéfer pack. 4. A portable
communi cati on devi ce according to clai m3af&rein 20 said mating
| atch menber is located at a center of said inner wall equi di st ant

fromsaid first and second sides of said second housing portion,
a first one of said first plurality of battery contacts is positioned

bet veen the cent o paftabRl SorhiiiffoatBhl deich edfribingst si de of sai d second

housi ng por5t ion, an 25

a first housing portion having first and second ends;

a transceiver positioned in said first housing portion;

a second housing portion having first and second ends;

a hinge positioned at said second end of said first housing
portion and at said second end of said second housing portion;

10 a speaker positioned in said second housing portibn;

a recess formed in said second housing portion between said
speaker and said second end of said second housing portion, said recess
for receipt of a battery pack;

a mating latch member associated with said recess;

15 a first plurality of battery contacts associated with said recess;
and

a battery pack adapted to be removably received in said
recess, said battery pack having a latch member and a second plurality of
battery contacts, said latch member to engage said mating latch member,

20  and said second plurality of battery contacts to engage said first plurality of
battery contacts.

2. A portable communication device according to claim 1
wherein said second housing portion further comprises first and

25  second sides and first and second surfaces, said first and second sides of
said second housing portion extending between said first and second ends
of said second housing portion, said first surface of said second housing
portion extending from said first end of said second housing portion and
between said first and second sides of said second housing portion, and

30 said second surface extending between said first and second ends of said
second housing portion and between said first and second sides of said
second housing portion, and

' REPLACERIENT SHEET
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“a second one of said first plurality of battery contacts is positioned
~between the center of said inner wall and said second side of said second
“housing portion, said first and second ones of said first plurality of
battery contacts equidistant fromthe center. 5 5. A portable
communi cation device according to claiml wherein the first
housi ng portion further conprises first a®8 second surfaces, said
first and second surfaces extendi ng between said first and second

ends of the first housin r.tion, and 10 ' further conprising:
-a second mating |a[}8ﬁﬁﬁ%§%'2‘ﬁ"ﬁ5‘§ned on said first housing portion,

a tpi rd p:cural ht1¥ of bﬁtarel‘meqrwullqm@immd in said decond diclisingrcpordion to g
surface of sai i rst._housin ortion, and 1 . .a secon
bt oy vack SIRERenSH Al BSLaNg SaeoL sicRs oS said secand oysiRg Aty ng

portion, said $f§wrkbroga gbunmglgdi@yéé&sgaﬁgcond | at ch menber and a
fourth plurality of battery contacts, said second |atch menber to

engage sai® second mati rySPaeker endleure famaed in gaidsgaond housing partian,ty of
battery cont a%ﬁc%%ﬁeﬁﬂ&@@ﬁcl@%ﬁ@. 56Urfd$d%3}’§léﬁhgfr¥t &hd B%Eﬁré/ecﬁg\'a; Kéilsin

20
6. A portable co nicatron device conpri I rst SPmusi ng
portion havi ngpdrtios; said dnsercwalll said first and second sidesiof saidssasiondrhqusing i oned

2 o ot B 35k 8k anc secart sfacd SPERE bR HE HARLbOARA S "
of said first duidspeakeoehclosure enclosing sailid speakerecond end of said second
housi ng p%t I on;
3. A portable communication device according to claim 2 wherein
said mating latch member is formed on said inner wall,
said latch member is carried on an end of said battery pack,
said first piurality of battery contacts are carried in respective
15  openings of said inner wall, and
said second plurality of battery contacts are carried on said end of
said battery pack.

4. A portable communication device according to claim 3 wherein
20 said mating latch member is located at a center of said inner wall
equidistant from said first and second sides of said second housing portion,
a first one of said first plurality of battery contacts is positioned
between the center of said inner wall and said first side of said second
housing portion, and

- REPLACEMENT SHEET |

BT v




‘a first battery pack mating site carried on said first housing portion; -

.26 a first plurality of battery contacts associated with said first
battery pack mating site, said first plurality of contacts coupled to
said transceiver; a second battery pack mating site carried on
sai d second housing - portion; 5 a second plurality of
battery contacts associated with said sec&md battery pack mating
site, said second plurality of contacts coupled to said transcei ver;

a first battery pack Qadanleel @ iy fi By I Befidnd Sorabfd ib'doxhi .
battery pack mating site, sard firs er At i °5\eﬁ|rallty
of 10 batt er betwaarathescanterobsajd isrerdvall ant aaidjszttdrtw%idé dié:‘aicﬁédcondbl

: R . d batt t to,. renova
mated to said housing porion, hid P pngR8coRtiors o Bif Fisk Pty ot padent or v
pack having a tomtatts equidistarit from the/cénteRatt ery contacts to engage said

second pl uE_’aIity of battery contacts. 15 7. A portable
communi cat Pon device according to claim6 wherein

5. A portable communication device according to claim 1
wherein the first housing portion further comprises first and second
surfaces, said first and second surfaces extending between said first and
second ends of the first housing portion, and
10 further comprising: _
a second mating latch member formed on said first housing
portion,
a third plurality of battery contacts positioned on said second
surface of said first housing portion, and
15 a second battery pack adapted to be removably attached to
said first housing portion, said second battery pack having a second latch
member and a fourth plurality of battery contacts, said second latch
member to engage said second mating latch member, and said fourth
plurality of battery contacts to engage said third plurality of battery contacts.
20 '
6. A portable communication device comprising:
a first housing portion having first and second ends;
a transceiver positioned in said first housing portion;
a second housing portion having first and second ends;
25 a hinge positioned at said second end of said first housing portion
and at said second end of said second housing portion;
a first battery pack mating site carried on said first housing portion;

—_—

L e
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‘the portable communication device is fol dabl e, said first
housing portion further conprises first and second surfaces ext endi ng
between said first and second ends of said first housing portion, 20

sai d second housing portion further conprises a first surface _

ext endi ng between said first and second eggf of said second housing

portion and a second surface extending fr said first end of said second
housi ng portion, said first surfaces of said first and second

' ' : ication device is
unf ol ded and sareptauhty of bR CollaEh douodiibh itCedid FEBtEaiBh gt ng
portions are hinatiog siteesaidfirst pluralitypof c@ﬁhetsanmﬁmmd toagaidtrateeeiver;i s f ol ded,

i d d f f hd. first and,secon Qusi ng rtions, are,
exposed when the pof S25PRd DEHRDHPRCK Mg s camied oRrssid seoand hotaisg, 3o
27 portidat d first battery pack mating site is formed on said

second surface of said first housing portion and said first end of
said first2housing %&PFPB&P?WE‘I“V of battery canlagts; agsocigied with $3id secendt er y

contacts are ppaidry Qi stifgsie,584i@ 38cond plurality of contacts coupled to said
transceiver;
a first battery pack adapted to be removably mated to said first
battery pack mating site, said first battery pack having a third plurality of
10  battery contacts to engage said first plurality of battery contacts; and
a second battery pack adapted to be removably mated to said
second battery pack mating site, said second battery pack having a fourth
plurality of battery contacts to engage said second plurality of battery
contacts.
15
7. A portable communication device according to claim 6 wherein
the portable communication device is foldable,
said first housing portion further comprises first and second surfaces
extending between said first and second ends of said first housing portion,
20 said second housing portion further comprises a first surface
extending between said first and second ends of said second housing
portion and a second surface extending from said first end of said second
housing portion, _
said first surfaces of said first and second housing portions are
25  exposed when the portable communication device is unfolded and said first
surfaces of said first and second housing portions are hidden when the
portable communication device is folded, .
said second surfaces of said first and second housing portions are

exposed when the portable communication device is unfolded or folded,
30
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‘'surface of said first housing poftion, 5 said second battery

.pack mating site is a recess fornmed between said second surface of
sai d second housing portion and said second end of said second
housi ng portion, and sai d second pIuralltyLQf ba&teﬁg &gﬁracts
are disposed in said recess. 10 o7 ' REPLACED

10

15

20

25

said first battery pack mating site is formed on said second surface of
said first housing portion and said first end of said first housing portion,

said first plurality of battery contacts are positioned on said second
surface of said first housing portion,

said second battery pack mating site is a recess formed between
said second surface of said second housing portion and said second end
of said second housing portion, and

said second plurality of battery contacts are disposed in said recess.

8. A portable communication device comprising:

a first housing portion pivotally coupled to a second housing
portion;

a transceiver positioned at least partially in said first housing
portion;

a speaker mounted in said second housing portion; and
a battery mount for operatively coupling a battery pack to said
transceiver, said battery mount being part of said second housing.

9. A portable communication device according to claim 8 wherein,
said first housing portion has a has battery contacts for operatively coupling
a further battery pack to said transceiver.

10. A portable communication device according to claim 8 or claim 9,
wherein said battery mount is a recess.
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PORTABLE ELECTRONIC DEVICE AND
METHOD ¥OR COUPLING POWER THERETO

Abstract of the Disclosure

A portable electronic device (100) comprises a first housing
portion (106) having a first battery (135) integrally associated with the
first housing portion and a second housing portion (104) having a
second battery (102) operatively coupled to an external surface (120) of
the second housing portion. Also, an accessory, such as the second
battery (102), employs a latching mechanism (160) for removably
attaching the accessory to the portable electronic device. The latching
mechanism comprises a support (164) and a latch (162). The support
extends from a first end of the accessory. The latch is movably disposed
at a second end of the accessory, opposite the first end. The latch
includes a hooked end (404) that extends back towards the first end of
the accessory. The hooked end engages the portable electronic device at
an end thereof. The latch exerts a predetermined force (701) that causes
an opposing end of the portable electronic device to abut the support.

Figure 1 accompanies this abstract.
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