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This invention relates to a connection system for
portable telephones, in particular connector system
enabling the connection of data, power and other
accessories to a portable telephone.

The use of portable telephones as a media for
transmission of voice, computer, fax and other data is
increasingly in demand. Portable telephones place
stringent demands on compactness of components mounted
thereon, and in particular on the interconnection system,
wvhilst nevertheless requiring a very reliable connection
to external apparatus, in particular for computerized data
transmission or reception. Furthermore, not only should
the system be compact and reliable, but also cost-
effective which is particularly important for such mass
produced consumer articles. Furthermore, it would be
desirable to have a portable telephone connection system
that can connect to data, power and other applications
when positioned on a holder or cradle or when remote from
the holder. In other words the connector system should
allow rapid and reliable pluggability if possible by
simply positioning the portable telephone on the holder or
for connecting cable connectors when the portable
telephone is remote from the holder. Due to the mobility
of the telephone and the number of connection cycles, it
is also important to ensure that the connection systenm is
robust and well protected from external damage.

It is therefore an object of this invention to
provide a compact, robust and versatile portable telephone
connection system.

It is a further object of this invention to provide
a cost-effective portable telephone connection system for
connection to a plurality of different devices such as
power and data application devices in a compact
configuration.

The objects of this invention have been achieved by
providing a portable telephone connection systen
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transm ssion or reception. Furthernore, not only should 15 the system be
conpact and reliable, .-but al so cast- effective which is particularly
i‘mportant for such mass produced consuner articles. Furthernore, it
woul d be desirable to have a portabl e tel ephone connection system
that can coNVR¥/28865 data, power and ot her applications 20 PREBIHEIPt | oned
on a holder or cradle or when renote from the holder. In other words

t he connector system shoul d al | ow rapi™®and reliable pluggability if
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been achi eved byconnector incorporates power, data and signal contacts,
the connection system further comprising complementary
10 connectors for mating with the in-phone connector, one of
the complementary connectors being a cradle connector
having resiliently biasable contacts mounted in a housing,
the contacts having a very supple meandering spring
section to enable large travel for compensating tolerances
15 in the position of the connectors and also to protect the
contacts from damage. Advantageously, the cradle contacts
could ke stamped from sheet metal in a substantially
planar profile, whereby a contact section for mating with
the complementary strip contacts of the in-phone connector
20 are embossed along their length to increase their
stiffness with respect to lateral bending forces. The
cradle connector could advantageously be provided with
latches for retention thereof to the in-phone connector,
where the latches extend beyond tips of the cradle
25 contacts to ensure protection thereof. The cradle contacts
are advantageously biasable fully within the cradle
connector housing without damage to the spring portion due
to its suppleness, to ensure that even if a foreign object
abuts the contacts, they cannot be damaged by
30 overstressing. Further advantageously, the latching means
enable plugging of other complementary connectors such as
a charger plug or signal connector separately to the in-
rhone connector due to positioning of a plurality of
latching positions in the in~phone connector for latching
35 of different plugs at different positions thereto. This is
useful for connecting separate signal or battery charging
plugs to a portable telephone when it is remote from the
cradle or holder station. In one embodiment, the in-phone
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providing a portable telephone connection system WO 96/ 28865

PCT/1B26/ 00160 _ - 2- conprising an

i - phone connector for assenbly to a portabl e tel ephone, the in-phone
connector having an i nsul ati ve housing and a plurality of juxtaposed,
substanti al | WO Ha8865cal strip contacts positioned therein, PCTABHBIPact s
having a top contact surface for receiving edge contacts thereagainst,
and a connection section for contacting=3rprinted circuit board (PCB)
wherein the connector incorporates power, data and signal contacts,

I A e e P
chambers for receiving different connectors for different
applicétions therein, the chambers being traversed by a
central support element having a plurality of juxtaposed,

5 substantially identical strip contacts positioned
thereacross, the contacts having a top contact surface and
side contact surfaces extending substantially orthogonally
from ends of the top surface. Spring loaded contacts of a
data connector can thus abut against the top surface of

10 the corresponding contacts for connection thereto, whilst
fork-typed contacts of a power connector can engage the
side surfaces of corresponding contacts in order to allow
simultaneous connection of data, power or other
applications to the in-phone contacts.

15 Due to the construction of the in-phone contacts with
a plurality of substantially identical terminals having a
top wall and side walls for contact, a cost-effective
connection system is provided whilst nevertheless allowing
connectors having substantially different contact

20 requirements to be connected thereto. For example, the
high current power contacts can apply high contact
pressure on the contact side surfaces whilst the data
contacts which don’t require high electrical current
flows, are simply biased on the top surfaces of the in-

25 phone contacts thereby allowing rapid, reliable connection
with relatively low mating forces. Furthermore, the in-
phone connector can be connected to a cradle connector by
simply positioning the telephone thereon.

In order to ensure correct polarization of a data

30 cbnnector to the in-phone connector, the in-phone data
connector receiving chamber can be provided with opposing
side walls of different lengths to match with the lengths
of the data connector side walls thus ensuring correct
orientation. The data connector side walls can be provided

35 on either side of a row of juxtapocsed data contacts,
extending up to or beyond tips of the data contacts to
provide protection thereof. The data connector side walls
can be provided with latching hook members at their ends



t he conpl enentary connectors being a cradle connector havi ng
reS|I|entIy bi asabl e contacts nounted in a housing, __the contacts having
a very suppl e neandering spring section to enable Targe travel for
conpensating tolerances 15 in the position of the connectors and also to
protect the WoS¢wm8ssicts from damage. Advant ageously, the creci/meewsaséoact s
could be stanped fromsheet netal in a substantially pl anar profile,
whereby a contact section for mating with =-4-the conplenentary strip
contacts of the in-phone connector 20 are enbossed along their Ilength

to .-increase their stiffness with respect,to | ateral bendlng forces.
The cradl e coRRe¥imate thg Mt%@m% yEiRe o BRe 18498 (WR11S Peinges
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10 mounted in a close spacing, one next to the other, for a
very compact arrangement.
In another embodiment, the in-phone connector only
has a top surface, and the cradle connector has a
plurality of similar, substantially planar supple spring
15 contacts, both for power and data. The latter connection
system would be very cost-effective and also enable very
simple and reliable coupling of the connectors. In the
latter embodiment, the latching means are also a guiding
means and have a polarizing feature to ensure that correct
20 orientation of the connectors, in particular for external
complementary connectors such as signal or power
connectors.
The connection section of the in-phone connectors
have, in an advantageous embodiment, resilient contact
25 beams that are reversely bent into a PCB receiving slot of
the connector for resilient biasing against circuit traces
along an edge of a telephone PCB. The connector can thus
be plugged to the edge of a PCB in the telephone for
ensuring that a minimum surface area of the PCB is taken
30 up. The latter is important as due to the miniaturization
and increase in the number of components of a portable
telephone, components must take as little surface area as
possible. |
Embodiments of this invention w111 now be described
35 with reference to the figures, whereby;
Figure 1 is an isometric view of an in-phone
connector of a first embodiment;
Figure 2 is a top view of the connector of Figure 1;



35 .of different plugs at different positions thereto. This is usef ul

foL_connecLLng_separarn signal or battery charging plugs to a portable
t el ephone when it is renote fromthe cradl e or holder station. In one
enbodi nment, the in-phone WO 96/ 28865

PCT/ | B96/ 0019 96/28865 - 3- CBOTERIs/I0Ishousi ng
may conprise a plurality of distinct chanbers for receiving different
connectors for different appl i cations 48 erein, the chanbers being
traversed by a central support element having a plurality of

j uxt aposed, 5 substantially | dent i cal strip contacts po S|t|oned

t her eacross, the cont JB¥EEMS ndf alt Ubeﬂoﬁ!‘a&f‘eseilm"-'&&@l&ﬁd“ arrgpgjd of
contact surfaces pigerglizg substantially orthogonally

Figure 4 is an isometric view of a data connector of
a first embodiment;

5 Figure 5 is a view of the mating face of the
connector of Figure 4;

Figure 6 is a view in the direction of arrow 6 of
Figure 5;

. Figure 7 is a view in the direction of arrow 7 of

10 Figure 5;

Figure 8 is an isometric view of an audio plug of a
first embodiment;

Figure 8a is a view of the mating face of the audio
plug;

15 Figure 9 is an isometric view of a power plug of a
first embodiment;

Figure 10 is a view of the mating face of the power
Plug of Figure 9;

Figure 11 is an isometric view of a cradle connector

20 of a first embodiment;

Figure 12 is a view of the mating face of the
connector of Figure 11;

Figure 13 is a view in the direction of arrow 13 of
Figure 12;

25 Figure 14 is a view in the direction of arrow 14 of
Figure 12;

Figure 15 is a cross-sectional isometric view of an
audio plug mated to the in-phone connector of a first
embodiment;

30 Figure 16 is a cross-sectional 3D isometric view of
a data plug connected to the in-phone connector of a first
embodiment;

figure 17 is a view of the mating face of a second
enbodiment of an in-phone connector;

35 Figure 18 is a view in the direction of arrow 18 of
Figure 17;

Figure 19 is a view in the direction of arrow 19 of
Figure 17;



fromends of the top surface. Spring | oaded contacts of a dat a
connector can thus ahut against the_top surface _of 10 .the corresponding
contacts for connection thereto, whilst fork-typed contacts of a power
connector can engage the side surfaces of corresponding contacts in
order to al WM96/28865 si nul t aneous connection of data, [RETIBI6/00160 Ot her
appl.ications to the in-phone contacts. 15 Due to the construction of
t he in-phone contacts with a pluralits6of substantially identical

term nals having a top wall and side walls for contact, a

cost-effective nection. syst emis v de whi | nev hel es
al | owi ng connect qure, 20, i§'a ?t'&%f’géﬂ‘? vh?‘f %‘Fé’ t’(’)ﬁ?a’i - 20
requi renents to e ebrifdspirs 1t’7hereto For exanple, the hi gh current

power contacts can app{gutd 1 &Q”&aﬁértlon o' Esﬁéﬁef&“ dobfieeibACto Stile
surfaces whilst the data .cont act; ch don't require high electrical

current f | ofANNEstPLof, Eigpres. 47540 the top surfaces of the in- 25
phone contac®s ther ebpiqurtedhds @pitwp milewabfeacerrondi embodiment tdf a
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be connected to a,cradl e connector sinmply positioning the tel ephone
t her eon. Figyres, }itr29io ensure correct polarization of a data 30
connector to the in-phbere @ted @ vilewe imntheoddrdetion of arrmec2drof
recei ving chanbegisgpetfbprovided wi t h opposi ng
10 Figure 24 is a view in the direction of arrow 24 of
Figure 22;

Figure 25a is a view in the direction of arrow 25a of
Figure 22;

Figures 25b and 25c are cross-sectional views through

15 lines 25b and 25c respectively of Figure 22;

Figure 254 is an isometric view of the contacts and
shorting bar of the connector of Figure 22;

Figure 26 is a portion of a PCB for connection to the
cradle connector of Figures 22-25;

20 Figure 27 is an isometric view of a separate power
plug for connection to the in-phone connector of Figures
18-20;

Figure 28 is a view of the mating face of the plug of
Figure 27;

25 Figure 29 is a cross-sectional view through lines 29-
29 of Figure 28; _

Figures 30a and 30b are side views of the cradle
connector of Figure 22 mounted on a PCB in two different
orientations; and

30 Figures 31a and 31b are cross—-sectional views of
another embodiment of a cradle connector for angled
mounting on a PCB.

Referring first to Figures 1-3, a portable telephone
connection system comprises an in-phone connector 2 for

35 assembly to a portable telephone, and in particular for
connection to a PCB of the portable telephone. The in-
phone connector 2 comprises an insulative housing 4 having
a plurality of chanmbers 6,8,10 for receiving respectively



side walls of different Iengths to match with the | engths of the data

conne S _ensuri.ng caorrect arientation._The data
connector side walls can be provided 35 on either side of a row of

j uxt aposed data contacts, extending up to or beyond tips of the data
contacts to WO9/A86Yi de protection thereof. The data connecRGRIBMI6O\al | s
can be provided with |atching hook nenbers at their ends WO
96/28865 €T/ | B96/ 00160

-4- proxi mate the data contact tips, the side walls being

Whi ch engage Shou R ok, L AP SdHlechelrelIneresn® sy SonrRl¥icd,
connector can thusthereto. Extending centrally across the chambers 6,8,10,
is a contact central support bar 12 extending from a base
wall 14 of the housing 4 to a top wall 16 that is below a
5 mating end 18 of the housing 4. Stamped and formed
contacts in the form of strips are positioned transversely
across the central support bar 12 and are bent therearound
into a substantially U-shape having a top wall 21 and side
contact walls 22 (see Figure 16). The contacts 20 have an
10 extension extending from one side wall 22 through the
bottom wall 14 extending towards a PCB receiving end 24 of
the housing 4 and reversely folded back up towards the
contact area 21,22 to provide a contact section 26. The
contact section 26 is spaced from a slot 28 that extends
15  from the PCB receiving end 24. A PCB of the portable
telephone can thus be inserted into the slot 28 such that
the contact sections 26 resiliently bias against circuit
traces thereon for interconnecting the contacts to the
PCB. The contacts 20 are in the shape of strips of metal
20 of substantially constant width such that they can be
placed in close juxtaposed relation one to the other for
a very compact arrangement.
The chambers 6,8,10 of the housing 4 are formed by
side walls 30 of the housing that run parallel to the
25 central support bar 12, joined at their ends by end walls
32, whereby adjacent chambers are partially separated by
walls 34 extending from the side walls 30 within the
housing chambers.
The data plug chamber 8 comprises latching shoulders
30 36,38 extending proximate the mating face 32 along the
inner side of the side walls 30, whereby one of the
latching shoulders 36 is greater in length than the other
latching shoulder 38 for polarization of the data plug.
The latter ensures correct connection of the data plug to
35 the data contacts of the in-phone connector.
Referring to Figures 4~7 and Figure 16, a data plug
40 is shown comprising an insulative housing 42 and a
plurality of data terminals 44 mounted in cavities 46 in



5 qui ekly plugged and unpl ugged fromthe in-phone connector by nerely
gripping it on either side (i.e. pressing agai nst the side walls) to

rel ease the | atching mechani sm The in-phone connector contacts
can be fornmed from thin strips of netal of substantially constant

wi dt hs and 1WOo9%esst ed in a cl ose spaci ng, one next to the PCIEBOGONEr a
very. conpact arrangenent. I n anot her enbodi nent, the in-phone
connector only has a top surface, and tBe cradl e connector has a
plurality of simlar, substantially planar supple spring 15 contacts,

both for power and data. The |atter, connectjon . System woul d be yer
cost-effective a%S‘ea?@a“éﬁng% |ing 42; Fetﬁm"?%f? ath @%m@%& t he
connectors. |n tkef subsktahtialyiplinmentedgerethnpedi sheete awatalr haxling a
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bent into a PCB receivin e connector stlren I asi ng
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can thus be thelogerlini blettoe ol thdCBohtadte belingh@urfieciently

supple to allow biasing of the contact tips below the

10 mating surface 54. The spring section of these contacts

thus allows a great absorption of tolerances while

maintaining substantially constant contact pressure
against mating contacts.

Flanking either side of the row of juxtaposed

15 contacts 44 are resilient latch members 58,60 integrally

extending from the housing 42 and having free ends 64 that

extend up to and even slightly beyond the tips 52 of the

contacts 44 for protection thereof. The latching arms 58

comprise hook members 66 at their free ends that are

20 engageable with the latching shoulders 38 of the in-phone

connector housing for secure retention of the data

connector to the in-phone connector. The data connector

can be simply removed from the in-phone connector by

holding the data connector on either side and depressing

25 the resilient latching members 58,60. The opposed latching

members 66,64 have different lengths that are similar to

the lengths of the latching shoulders 36,38 respectively

to ensure correct polarization of the data connector with

respect to the in-phone connector. When the data plug is

30 latched to the in-phone connector 2, the contact tips 52

bias against the top surface 21 of the in-phone contacts

20. Due to the suppleness of the data connector terminals,

their protection, and the provision of the top contact

surface 21 of the in-phone connector, the in-phone

35 connector can be simply plugged to a cradle connector 80

as shown in Figure 11 which has data contacts very similar

to those data contacts 44 in the data connector. The

latter provides a reliable, easy to effectuate connection.



ensuring that a mninmmsurface area of the PCB is taken 30 up. The latter
i s—inportanteas—due.to the niniaturization and increase in the nunber

of components of a portable t el ephone, conponents nust take as little
surface area as possi bl e. Enbodi ments of this invention wll
now be descrwpeen®®ss with reference to the figures, wher ebyPCI/IB6/00160
Figure 1 is an isonetric view of an in-phone connector of a first
enbodi nment ; Figure 2 is a top vie®of the connector of Figure 1;
WD 96/ 28865 PCT/ 1 B96/ 00160

"> Fi gur ee%erringvrlxoewwtonrtigsrglfse %tnldoglc’f &L ré’ v¥.03 an audio
connector 100 is shown comprising an insulative housing
102 and a plurality of planar fork-type terminals 104
positioned in cavities 106 of the housing 102, and
5 disposed in a juxtaposed manner. The fork-type terminals
104 comprise a base section 108 and a pair of spaced-apart
contact arms 110 in cantilever shape extending therefrom
towards a mating face 112 of the housing 102. The
resilient contact arms 110 have contact protrusions 114
10 proximate their free ends 116 that are for engaging the
in-phone contact side walls 22. Due to the resilient
bending of the contact arms 110 in the plane of the sheet
metal from which they are stamped, they can provide a
relatively high resilient strength for high contact

15 pressure against the mating contact side walls 22.
Referring to Figures 9 and 10 the power connector is
constructed in a very similar manner to the audio
connector of Figures & and 8a, however there are only 2
fork-typed contacts 104 separated by an insulative wall
20 120 due to the higher voltage application of the power
contact, and therefore to avoid electrical creep or sparks

between the power contacts.

With reference to Figures 17-29, a second embodiment
of a portable telephone connection system will now be
25 described. Referring first to Figures 17-21, an in-phone
connector 202 is for assembly on an edge 203 of a PCB 205
of a portable telephone for interconnection to power and
data functions of the telephone. The in-phone connector
202 comprises an insulative housing 204 and a plurality of
30 stamped and formed terminals 206 that comprise a contact
section 208 for mating to a complementary connector, or
connectors of the portable telephone connection systen,
and a PCB connection section 210 for resiliently biasing
against circuit traces 211 along the edge 203 of the PCBE.
35 The terminals 206 are stamped and formed into strips
of metal of a substantially constant width W and are
placed in a juxtaposed manner. The contact sections 208
are essentially planar top surfaces that form contact pads



Fi gure 2; Figure 4 is an isonetric view of a data connector of

a first enbodinment; 5__. Figure 5 is-a viewof the mating face of the .
connector of Figure 4; Figure 6 is a viewin the direction of
arrow 6 of Fi gure 5; Figure 7 is a viewin the direction of
arrow 7 of WQ96/788&fure 5; Figure 8 is an isonetriRCNIBSSHOIO an

audi o plug of a first enbodi nent; Figure 8a is a view of the
mating face of the audio plug; 15 -=10-Figure 9 is an isonetric view
of a power plug of a first enmbodi nent; Figure 10 is a view

o re 0 T ag ohop e itsn, o B BpSh g, Sriacts o sy AERRLYS
Figure 12 is a biesed{ The padts 232f are pisitiioned witbimextmecesis Blguof 11;
Figure 13 is a ghgw ﬁ&é:ﬂ& d?t"oecgkaowé Wi %goﬁéction Ritfttetol 2witR
Figure 14 is a view In the direction of arrow 14 of
respect to foreign objects. The contacts 212 are separated
5 one from the other by wall portions 216 for additional
protection and electrical resistance between adjacent
contacts and exterior objects. Individual slots 218 within
the connector housing 204 are provided for receiving the
terminals 206 therein, vwhere an interference fit is
10 provided between the width of the contacts and the slots
218 for retention of the contacts therein. A reversely
bent cantilever beam contact arm 220 is provided for the
PCB connection section 210, and having a contact
protrusion 222 that is biased into a cavity 224 for
15 receiving the edge 223 of the PCB therein. Due to the
positioning of the connector 202 on the very edge of the
PCB 205, and the positioning of the resilient contacts
proximate the edge in a reversely bent mnanner, the
connector is very short and minimum space is required for
20 connection of the connector 202 to the PCB 205. This
advantageously provides a very compact arrangement, using
_ little space on the PCB.
-\.\ _ The connector 202 is also provided with cavities
\"\\ 226,228 for receiving complementary latching members of
25 Tco lementary connectors therein. The latching members
226,22 '~;.a\re positioned not at the very ends of the
connector, but between terminals 206 such that separate
plugs such as au&i57\q§pa or power plugs can be connected
to the in-phone conne&o:\gither to the one latching
30 member 226, or to the other Eitchj_._ng member 228, or to
both as in the case of a cradle connector, thereby
allowing various connector systems to be ;ihgged to the
in-phone connector 202. When the telephone is rem}e\ﬁg_pm
its holder or cradle, one can simultaneously connect a\
35 power plug and a signal plug, for example, one next to the
other, securely latched to the latching members 226 and
228 respectively.

Referring now to PFigures 22-26, the .portable



Fi gure 12; Figure 15 is a cross-sectional isonetric view of an

auth-e—ptug—rated—te—the—i-n- phone—connestor—af a first embodi ment ;30

Figure 16 is a cross-sectional 3D isonetric view of a data plug
connected to the in-phone connector of a first enbodi nment ;

Figure 17 is V¥O9%/28#5f the mating face of a second enb PETABMOOISD an

I n-phone connector; 35 Figure 18 is a view in the direction of arrow
18 of Figure 17; Figure 19 i3y view in the direction of
arrow 19 of Figure 17; WO 96/ 28865

PCT/1B96/ 00160  telephone connection system af¥o comprises a cradle
connector 230 for mounting on a PCB 221 of a base station,
cradle or holder within which the portable telephone is
received. The holder or cradle may for example be built

5 into the interior of an automobile and supply the

telephone with power, data signals and other functions.

The cradle connector 230 comprises an insulative housing

232 and a plurality of substantially planar terminals 234

stamped and formed from sheet metal and arranged in a

10 juxtaposed manner for contact with the terminals 206 of

the in-phone connector. The terminals 234 are similar in

construction to the data terminals 44 of the first

embodiment, in that they have a very supple meandering

spring section 236 that is also the same as that shown in

15 Figure 29 of the power plug connector terminal, and a

contact section 238 that projects through a cavity 240

extending through a top wall 242 of the connector housing.

In the cradle connector 230, some of the contact tips

257 of certain contacts such as the grounding contacts,

20 extend beyond the tips 259 of signal contacts to ensure

that there is a make-first, break-last connection to
ground to diminish or prevent electrostatic discharge.

The cradle connector 230 further comprises a shorting

bar 235 mounted at a corner against the top wall 242 of

25 the housing. Each contact 238 comprises extensions 239

' extending transversely below the contact section 238. The

extension 239 has a first shoulder 241, and a second

shoulder 243 stepped therefrom and extending to a free end

245 (see Figure 25d). The shorting bar 235 is a strip of

30 sheet metal that is provided with cutouts (indents) 247

positioned in alignment with the grounding contacts 257.

The first shoulder 241 of the lower contact 259 abuts

against the grounding strip 235, whereby due to the

provision of the indents 247, the grounding contacts 257

35 abut the shorting bar 235 with the second shoulder 243 in

order to have the contacts extending further'upwards for

the make-~first, break-last contact. All the contacts

257,259 can thus be made in an identical manner whereby

i _ ~



Figure 20 is a cross-sectional view through Iines 20- 20 of Figure 17,

Figure 21 is a portion of a PCB for connection to the___ connector of
Figures 17-20; 5 Figure 22 is a top view of a second enbodi nent of a
cradl e connector for mating with the in-phone connector of Fi gures

17- 20; WO 96/28868ure 23 is a viewin the direction of ar POVWIENG0GLS0

Figure 22; 10 Figure 24 is a viewin the direction of arrow 24 of

Fi gure 22; Figure 25a is a view rh2the direction of arrow 25a of
Figure 22; Fi gures 25b and 25c are cross-sectional views through
15. lines 25b and 25c respectively of FEigure 22; Fi gure. 25d i s an
i sometric view ofh® H’é*’%’oﬁigeg§ ing E?%o?s? Rl mesas; ke E%r?rﬂﬂ'ﬁ’ﬁ?edof

Fi gure 22; at redulpr citervals puakingn tlie cn@ikfdckuring goroacedure t he
cradl e connect of ogf Josuity $2r¢ Sosklersect 1Ge0utte ZhdrtiMy bABTELS dart| oW
of a separate power pfug 1or_connection to_the_ 1 n-phgrie connector of
Fi gur es 18-extend the whole length of the housing and beyond in a
5 continuous strip, and can also be used to link a plurality
of cradle connectors 230 together for handling or
transport, whereby the shorting bar can then be sheared to
separate the connecteors attached thereto.
The contact 234 can be assembled into the cradle
10 connector housing 232 by provision of a separate
insulative base 231 to which a base section 229 of the
contacts 234 are mounted against. The insulative base 231
can be provided with upstanding walls 227 to separate,
guide and support the spring sections 236 of the contacts.
15 The insulative base 231 and contacts 234 can then be
inserted from a mounting face of the housing 232 and
securely fixed thereto by latch means or otherwise.
Cavities 225 extending through side walls of the housing
232 proximate the mounting face 223 receive extensions of
20 the contact base section 229 for anchoring of the contact
base securely in the housing. Cost-effective and easy
assembly of the housing is thus ensured.
In Figures 27-29, a power plug 233 is shown with a
similar spring end contact section of the terminal to the
25 terminals 234 of the cradle connector 230. The contact
section 238 can be fully biased within the cavity 240, and
due to the very supple spring because of its multiple
meandering shape, there is no risk of overstressing or
damaging the contact. Lateral bending strength of the
30 contact section 238 is increased by embossing the contact
section with a protrusion 250. This feature significantly
increases the robustness of the connector in addition with
the ability of the contact sections to be fully received
within the cavities 240, thereby providing protection from
as foreign objects that may abut the terminals. Furthermore,
due to the substantially planar shape of the terminals
234, and the use of identical terminals in the connectors
230 and other connectors such as a plug connector 233, a



Figure 28 is a view of the mating face of the plug of Figure 27; 25

Figwe 29 | s-a-crossasectional viewthraugh |jpes 29- 29 of Figure 28:;
Figures 30a and 30b are side views of the cradle connector of Figure
22 mounted on a PCB in two different orientations; and 30

Fi gures 3la X¥RI9®8¥Sare cross-sectional views of anot h@CTaBAsHI6hent of
a cradle connector for angled nmounti ng on a PCB. Referring

first to Figures 1-3, a portable tel ephone~13= connection system conprises
an i n-phone connector 2 for 35 assenbly to a portable tel ephone, and in

particul ar for conS28 ecté'on 1o chg‘_iiofe he, por i abl .telenatzhone. The in- |
phone connector 2 88%? S a"f?q%s‘% FE-r¥®h ﬁi}%b Jlftﬁa‘%’ﬁd' a plurality

of chanbers 6, 8,10 forTheceradhg coppectoveRy0 is provided with latches

254,256 that are received in the latching cavities 226,228

respectively of the in-phone connector 202. The plug

5 connector 233 is also provided with a similar latch 258

which is received within one of the latching cavities 266

of the in-phone connector 202. The latches 254,256,258

extend well beyond the tips 257 of the outwardmost

terminals and therefore provide a means of protecting the

10 terminals and ensuring that connectors during coupling are

correctly positioned or guided prior to interconnection of

the mating terminals. The latches 254,256,258 are also

provided with a polarizing protrusion 260 (see Figure 27)

complementary to a polarizing recess 262 of the in-phone

15 connector cavity 226 to ensure correct orientation of the

plug connectors 233, and other connectors of the portable

telephone system to the in-phone connector.

Referring to Figures 27-29, the power plug 233

comprises an insulation piercing connection section 270

20 extending from the spring section 236 for piercing a power

cable that is received through a cavity 272 that extends

through an end wall 274 of the housing 268. A stuffer cap

276 is received and guided in a transverse cavity 278 for

stuffing the cable onto piercing contacts 280 for

25 connection thereof to inner conducting strands of the
cables.

Referring to Figures 30a and 30b, the cradle
connector 230 can either be mounted in the vertical manner
as shown in Figure 30a whereby contact sections 271 of the

30 contacts 234 are mounted in through holes of the PCB 221,
or the connector can be mounted as shown in Figure 30b
perpendicular thereto. The connector orientation of Figure
30b is such that the contact portions 271 lay on circuit
pads of the PCB 221 and can subsequently be soldered

35 thereto, whereby a shoulder 273 is provided from an end
wall 275 of the cradle connector in order to correctly
position and align the housing with respect to the plane
of the PCB.
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-7- power, data_and audi o connectors therein for connection

thereto. Extending centrally across the chanbers 6, 8, 10, s a contact
central support bar 12 extending from a base wal | 14 of the housing 4
to a top wamo%a88s8at is belowa 5 mating end 18 of the h®CEABGOHEI60 St anped
and forned contacts in the formof strips are positioned transversely
across the central support bar 12 and are=Bé&mt t herearound into a
substantially U shape having a top wall 21 and side contact walls 22

(see Figure 16). The gcontacts 20 h n_1l ext ensi ext endi f r.om one
side wall 22 through gﬁgezarcing bg?tg\r{fSRgFF %ﬁf'aex?'é dlbgrg't&ﬂarﬁgg ve
recei ving end 24embodiment |of hoecadle £omnectoverde! \ig shown.bTbe exadlmar ds
the cont act c@héctdr 23070 1B Paihfl & ihiQaM 86!t dradle?BonfB8tor 230

Fece ving end 2488seREE  REresRayd.. fontert 02 oo Eiofanancan, Ak cd
into the sl ob 28wilkhnpiatbe deseridbesorretatirttonthes iremnillatdivie ybaseas
against circuit aays UHACGadd!9380Nchbri 868 4P UGURIshPRac@NS 761 Sed0 the -
PCB. The cont actgbggmgrrlg IangaFir}lestSh%gg Olf’cgt ré 1S Offorrmte?:ltension of <the
connector at an acute angle with respect to the plane of
the board as shown in Figure 31b. The base 229’ of the

10 contacts 234’ can be provided with an extension 280 having
a portion 282 aligned with and parallel to the mounting
surface 223’ for abutment and connection to circuit traces
on the PCB 221. The base 231’ comprises a hooked@ portion
284 that can be inserted into a cavity 286 of the PCB in

15 the vertical position, whereby the connector 230 can then
be rotated until abutment of the mounting surface 223’
against the PCB whereby the hooked portion 284 locks the
base 231 to the PCB by engagement of an extension 288
against a corner 290 of the PCB hole 286. Simple to

20 assemble but nevertheless robust mounting of the connector
to the PCB is thus enabled. Minor variations to the
contact design 234’ with respect to the contact 234 of the
first embodiment, and use of a similar housing 232’ to
that of the previous embodiment, but simply providing a

25 different base section 231’ enables a cost-effective
provision of connectors 230,230/ for mounting at a variety
of different angles: whether vertical as shown in Figure
30a; horizontal as shown in Figure 30b; or oblique as
shown in Figure 31b.

30 Advantageocusly therefore, a very compact connection
system for portable telephones is provided that can cater
for both high and low power connections in a very compact
arrangement, with easy, rapid connection (for example
where the telephone can be simply placed on a base station

35 connector). The latter is furthermore accomplished in a
very cost-effective manner.



20 aof substantially cogﬁt ant width such that they can be pl aced in

Cl S o—ftixt-aposasralati OrSoNsst Has BesaRepladcedr_for  ~  a very conpact
arrangenent . ThH F & 10 of the housing 4 are fornmed by
side walls 30 of the hous I arallel to the 25 central support
bar 12, joi neWOR6/2888i r ends by end walls 32, wher eby a8fFHER9600160
chanbers are partially separated by wal |l s 34 extending fromthe side
walls 30 within the housi ng chanbers. =15- The d "f’% [ K Eré)er 8
conprises |atching shoulders 30 36,38 extendi ng proxi mat %EE%‘%% BNk
32 .al ong the i nner side of the side V\mgo, wher eby_one o e

| at chi ng shoulders 36 is greater in |length t he ot her - | at ching
shoul der 38 for polarization of the data pl ug. The |l atter ensures

correct connectiomof if-tdde Rldidphendd condctdbn &9Btam! Tofbriléng an
I n- phone connect or, ure 16, "a data

pl ug 40 is sh’tﬁﬁ?@&?pﬁ"éﬁ%%%é%l ?ﬂghgﬁgl?%{ﬁgﬁéi%g&g‘% B Felephone,
plurality of data the rintphongicopnector ihaving ancdngglative housing and a
plurality of juxtaposed strip contacts positioned therein,
the contacts having a top contact surface for receiving
edge contacts thereagainst, and a connection section for
contacting a printed circuit board (PCB), wherein the
10 connector incorporates power, data and signal contacts,
the connection system further comprising complementary
connectors for mating with the in-phone connector, one of
the compiementary connectors being a cradle connector
having resiliently biasable contacts mounted in a housing,
15 the contacts having a very supple meandering spring
section to enable large travel for compensating tolerances
in the position of the connectors and also to protect the
contacts. from damage.

20 2. Portable telephone connection 'system of claim 1,
characterized in that the cradle contacts are stamped from
sheet metal in a substantially planar profile.

3. Portable telephone coﬁnection system of claim 1 or 2,

25 further characterized in that the cradle connector is
provided with latches for retention thereof to the in-
phone connector, where the latches extend beyond tips of
the cradle contacts to ensure protection thereof.

30 4. Portable telephone connection system of any one of
the claims 1-3, further characterized in that the cradle
contacts are biasable fully within the cradle connector
housing without damage to the spring portion due to its
suppleness, to ensure that even if a foreign object abuts

35 the contacts, they cannot be damaged by overstressing.

5. Portable telephone connection system of any one of |
the preceding claims, further characterized in that the

* c L L] S *
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face wal |l 54 of
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section of the
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Replaced PCT/ | B96/ 00160
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oSBTkl 58, RO e S yebeond Lb), FRTEREcven

cohnectpr foroflatighing of different plugs at dQifferent
positions thereto.

6. Portable telephone connection system according to any
one of the preceding claims wherein a contact section of
the cradle contacts for mating with the complementary
strip contacts of the in-phone connector are embossed
along their llength to increase their stiffness with
respect to lateral bending forces.

7. Portable telephone connection system of anyone of the
preceding claims wherein the cradle connector (230,2307)
comprises a shorting bar (235) interconnecting a plurality
of cradle contacts (234) for protection against
electrostatic discharge.

8. Portable telephone connection system of claim 7
wherein the cradle contacts (234) comprise extensions
{239) contact sections (238) of the cradle contacts (234),
where the contact sections ar for abutment against the in-
phone contact strips (206), the extensions (239) for
abutment against the shorting bar (235).

9. Portable telephone connection system of claim 7 or 8
wherein the shorting bar is a stamped strip of metal.

10. Portable telephone connection system of claim 7, 8 or
9 wherein the cradle connector comprises a make-first,
break-last grounding contact (257) extending further than
the adjacent power, or signal contacts (259).

11. Portable telephone connection system according to

claim 10 wherein the grounding contact (257) is identical
to the adjacent signal contacts (259).
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contacts 44 for protect nmasﬁdaﬂheBEmRI &c& at chi ng arnms 58 conpri se hook
ctor housi ng for secure retention of

menbers—66—at—t-heir—free 20 —ehgageabl e with thelatching
shoul ders 38 of the in-p
t

t he data connect or connector. The data connector

can be sinpl WOWMRBYKEd fromt he |n phone connector by hBCHIBAG0ORGR dat a
connector on either side and depressing 25 the resilient—atehirg—rerbens
58; 60. The opposed | atchi ng menbers 66162 have di fféFFBIStSHEEhglP«BEBEEMt
are simlar to the | engt hs of the Iatch| ng shoul derg 36, BEPLACED
respectively O SHSHL or t oyt h
respect to the in- i)hone co%ne%ctggfé en %ﬁdé‘?&&{ I'S SCFB#HE*% tmthe

i n- phone connect of13im{ e WhexedBt W?p%h@?-lng bag; 6(33 Yohast indrnts (247f ace
21 of the i n-phonefccweaopésition 26 Bue tdrduiingd pésrtetcesf (hbe)dat@d

connector termn t € nd._ t n of t

cont act sur ?Jéﬁ%rijln (ﬁhet ﬁéﬁi‘%&g‘% @?@oﬁﬁ c&?&%[e%:agﬁﬁ'ﬁpﬁ%%

connector canSbe §24biAP ugffseto with axespestncke oeagh otheas m]oerM n
Figure 11 which hdiré’@i?oﬁwt Aids iRy Yo thd Aontactsl,0 HHed EhdidlaRre0FHoict S

44 in the data coppeeioly THE anorehdh Gadl" BLSSY A8 AlhG1 BitdRs

{259) ahut the bar with a first shoulder (241) and the
grounding contact abuts the shorting bar with the second

10 shoulder (243) due to the provision of the indent, such
that the grounding contact extends beyond the signal
contacts.

R O AR DL
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-9- Refer++rg—row to Figuwre-lhand Fjigures 8-10, an audio
cénnector 100 is shown conprising an insul ative housing 102 and a
plurality of planar fork-type termnals 104 positioned in cavities 106
of the housingm%@ggm%nd 5 disposed in a juxtaposed manner . PTImB6/o0E- t ype
termnal s 104 conprise a base section 108 and a pair of spaced-apart
contact arns 110 in cantil ever shape ex{ﬁﬂging t herefrom towards a

mating face 112 of the housing 102. The resilient contact arnms 110

have contact protrusions 114 10 proximate their free ends 116 that are f
or engagi ng the I n- phone contacﬁ side walls 22. Due to the resilient
bendi ng of the contact arns 12Q in e pIaQF of the sheet metal from
whi ch they are stanped, 2 ' relatively high resilient
strength for high cont

SUBSTITUTE SHEET (RULE 26)



15 pressure against the mating contact side walls 22. Ref erring

t o Frgures—S—ant—to—thke—power connector—i.s constructed_in a very

simlar manner to the audio connector of Figures 8 and 8a, however
there are only 2 fork-typed contacts 104 separated by an insul ative
wal | 20 120 ﬁ'&?‘%‘f he hi gher voltage application of the pBORABI600160
contact, and therefore to avoid electrical creep or sparks bet ween the
power contacts. Wth referencgl% Figures 17-29, a second

enbodi nment of a portable tel ephone”conhnecti on systemw Il now be 25
described. Referring first to Figures 17-21, an in-phone connector 202
is for assenbly on an edge 203 of a PCB 205 of a port ephone

abl
for interconnectd and cfaf.functions of t ’fgrgghpne. The
i n-phone connect [%% conprises a nsul ative housfng 204 and a

plurality of 30" stamped and forned tepsfinals 206 the
section 208 for nmating to a conpl enppfary conne
t he portabl e tel ephone connectiomn system
210 for resiliently biasi
203 of the PCB. 35
strips of
placed in a ju

conprise a fontact
6r, or connect ors of
and-a PCB connecti/dn section
¢~ traces 211 _ai

60

58 58

66

92
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- 10- 2127 agai nstwhrch—eonpherertay—cant acts are sinply bi ased.

|
The pads 212 are positioned within a recess 214 of t he housing t0
provi de some osRedek ON thereto with respect to foreign objects. The
contacts 212 are separated 5 one fromthe other by wall pepctas&doieel6 f or
addi ti onal protection and el ectrical resistance between adjacent
contacts and exterior objects. Individug% |l ots 218 within t he
connector housing 204 are provided for T ¥ i ving the term nals 206
therein, where an interference fit is 10 provided between™ifpe wi dth of the

¥
contacts and the slots 218 for retention of the contackdjftherein. A

reversely

O

D’._.
i

ht:l. B A

102
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bent cantil ever beam contact arm 220 is provided for the

PCB connection
sect i onm 210, and tavirg—a—eont act praltisi on 222 that is biased into a
cavity 224 for 15 receiving the edge 223 of the PCB therein. Due to the
posi tioni ng Ofwéga? onnector 202 on the very edge of the PCB 205, and
t he positioning e resilient contacts pr oxi mat e t he reXgBosrodich

reversely bent nmanner, the connector is very short and m ni num space is
required for 20 connection of the connector 202 to the PCB 205. This
advant ageously provi des a very conpact at r’:fngerrent, usi ng littl e space
on the PCB. The connector 202 is also provided with cavities
226,228 for recegving conplenmentary |af\hi ng menbers of 25 conpl enentary
connectors ther® n. The | atching nmenbges 26, 228 are positioned not at

the.very ends of\the ut betwdem terminals 206 such that
separate pl ugs &8
to the in-phone c

ower Yl ugs—eae—he—cornqct ed
one | ayeremmy~ 30 riEFEEEE=2Ey| or to
the other latching mgE % bot hjE&=knt he cage==t==]cradl e
connector, thereby | [

conne E=systens to=he=ggugged to
bnt t he tel g

s renote fremg its
power plug &nd a

t he I N- phone cofEH
hol der or cradl e, T

signal plug, for gxt et he P = —

//////4 .
G

//////// J:I |

"L

B hc,. 11
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other, securely latched to the latching nenbers 226 and 228

r espectitvety: Ref er ri ng—hRew-to=liagiires 22-26, the portable o
VD 96/ 28865 PCT/ | B96/ 00160

-11- t el ephone connection system al so conprises a cradle

connect or ZSOvWE*mWﬂﬁnting on a PCB 221 of a base station, FPCIIB®SPoEDe or
hol der within which the portable tel ephone is recei ved. The hol der or
cradle may for exanple be built 5 into. the interior of an

autonobile and supply the - telepﬁgﬁé wi th power, data signals and

ot her functi ons. The cradl e connector 230 conprises an insulative

housi ng 232 and a plurality of substantially planar term nals 234

stanped and formed from sheet netal and arranged in a

104

119/106

SUBSTITUTE SHEET (RULE 26)



10 jwuxtaposed manner for contact with the termnals 206 of t he
I n- phone connect or . ~Fhe—term-rals—234—are—siiular i n

_ construction to
the data ternminals 44 of the first enbodi ment, in that they have a
very suppl e neq@gwgg spring section 236 that is also the sane as
that shown in rgure 29 of the power plug connector ternPCrABsS/AH a
contact section 238 that projects through a cavity 240 ext endi ng
through a top wall 242 of the connector g'})lussi ng. In the cradle
connector 230, sonme of the contact tips

257 of certain contacts such
as the grounding contacts, 20 extend beyond the tips 259 of signal

contacts to ensure t hagt ere is aﬁake-fi rst, break-last connection
to ground to di m ni stfNor evengdnkl ectrostatic}stuharge. The
cradl e connector 230 further CRTBCETH !&a SHO( N\ Ny, bar 235 nounted at a
corner against the top wall ’54 Q49N \\ B& RQES™Ng. Each contact 238

conpri ses extensions 239 : sndif ) Q@n Nexssl y bel ow the cont act
section 238. The ext nstL‘o L 2]9 $ 2 _ Sbul Qer 241, and a second
shoul der 243 st epped thefefrQ zﬂ%:; : G TTeeend 245 (see

Fi gure 25d). The shortj’ng bay/ 233 AR NS sheeb netal that is
provi ded with cutouts/(indeAtS) NN 4 A al'?gnment with the
groundi ng contacts 7. e \ w";.“‘h N - ofegt he | oygfr] contact 259
abuts agai nst e grghndrn@ & DA EH ZOYSHNR {p t hee—t

o5—
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provision of the indents 247, the grounding contacts 257 35 abut the

shorting bar 235 with fﬁé‘seconu sheu-der—243.1 N order to have the
contacts extending further upwards for t he make-first, break-rast
contact. Al twgegRgsacts 257,259 can thus be made in an identical
manner wher eby WO 96/ 28865 PCT/IB96/00160

PCT/ 1 B96/ 00160 -12- the very S|nple
shorting bar 235 only needs to be indenéﬁg at regular intervals naking
t he manuf acturing procedure and ass Py very cost-effective. The
shorting bar 235 can extend the whole |l ength of the housing and beyond
in a 5 continuous strip, and can also be used to link a plurality of

cradl e connectors 230 together for handling or

206

P i

agpnnt
<
.t'll

hr:’. 18
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transport, whereby the shorting bar can then be sheared to separate the
connectors attachedthereto: Thecant act 234 can be assenbled into

the cradle 10 connector housing 232 by provision of a separate
i nsul ative bas Oﬁgém“g whi ch a base section 229 of the contacts 234
are nmounted agal he insul ati ve base 231 can be provcHREbeHdiEN
upstandi ng wal | s 227 to separate, gui de and support the spring
sections 236 of the contacts. 15 The insul ative base 231 and contacts 234
can then be inserted froma nountin®/¥&ce of the housing 232 and
securely fixed thereto by latch neans or otherw se. Cavities 225
extendi ng through side walls of the housing 232 proximate the nmounting
face 223 receive extensions of 20 the contact base section 229 for
anchoring of the contact base secure2@2in the housing. Cost-effective
and easy assenbly of the housing is thus ensured. I n Figures
27-29, a power plug 233 is showmn with a simlar spring end contact
secti-on of the termnal to the 25 ternina s 234 of the cradle connector
230. The cont act be ful | blased mnthln the cavity
240, and due to t w P i ﬁ ﬁ“”W“ [ ot pl e

! i il

I

nmeander i ng shape, ther— 'lL{I' il lM S]n r“ dagagi ng t he
contact. Lateral bendi § >Vi~-£ i ”conta-pm | nf 238 i s

i ncreased by enbossing Lo mm

)

hl:1. 19

hEl. 20

206
212 ~218

216
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secti.on with a protrusion 250. This feature significantly I ncreases
t he robust ness of—the—eennectordnadditdan.with the ability of the
contact sections to be fully received within the cavities 240,
providing pro ' from 35

Furt her nore, Hﬁ&&h@%@

234, and the use of

t her eby
foreign objects that nay abut the term nals.
to the substantially planar shape of tAoxmBsssIsnal S
Identical termnals in the connectors
ot hér connectors such as a plug connect
PCT/ 1 B96/ 00160

230 and
%r1233, a WO 96/ 28865
/16 3. conpact and
cost-effective design is achieved.
provided with | atches
cavities 226,228

The cradl e connector 230 is
254,256 that are received in the latching

205

<«
= NI
= o
'-.,i -.___;E _E
i. —_- —_

PR

SUBSTITUTE SHEET (RULE 26)



respectively of the in-phone connector 202. The plug 5 connector 233 is

al so—prev-ded—wt+h—a—s+-lar lLatch 258 which js received within one of

the latching cavities 266 of the in-phone connector 202. The | atches
254, 256, 258 extend well beyond the tips 257 of the outwardnost
ternminals and WR&/26t e provi de a neans of protecting the 10PCHEBsGidoneel s and
ensuring that connectors during coupling are correctly positioned or
gui ded prior to interconnection of pe mating termnals. The | atches
254, 256, 258 are al so provi ded wi t h18 ﬁﬁlar|2|ng protrusion 260 (see

Fi gure 27) conplenentary to a polar|2|ng recess 262 of the in-phone 15
connector cavity, " ETRELLET T T ) Te- pl ug
connectors 233, and ,a,’ | Ji 100 po ﬁ;telephone system

§-47-29, the power
ilseeti2R0270 20
fi} cabl e t hat
an end wall 274

£ nshlatlon pi ercing connéﬂ
tj*section 236 for pi ercifigihyli

l:l |
is received thr |haV|tm 8§72 thdlt Dext gnds ”Mg*“

fl

of the housing 26} EVH 276 i sl
transverse cavity f or f i Sl T
280 for 25 connect] the%a@? 11 =

bl ngs of the
cabl es. Referring to Figures 30a and 30D, the cradl e
25b 25¢ h E] Z)
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connector 230 can either be nounted in the vertical manner as shown in
Fi gure—30a—whereby—eontact sections—27l.qf the 30 contacts 234 are nounted

in through holes of the PCB 221, or the connector can be nounted as
shown in Fi gure 30b per pendi cul ar thereto. The connector orientation
of Figure 9 such that the contact portions 271 | ayPGiIB26/40369i t

pads of the PCB 221 and can subsequently be soldered 35 thereto, whereby a
shoul der 273 is provided froman end . - | 275 of the cradle connector
in order to correctly position and Ja’r)l,@n the housing with respect to

t he. pl ane of the PCB. WD 96/ 28865

PCT/ | B96/ 00160 257 -14-

254
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Referring to Figures 3la and 31b, an alternative enbodi nent of a cradle

connector 230—is—showr—Fhe cr ' ' is very simlar to
t He cradl e connector 230 descri bed hereabove, except for a few
di fferences th@? i1l now be described relating to the insulative base
231'. The base f conprises an oblique surface 223" for PCT/ER96r0016M t
agai nst the PCB 221 for extension of the connector at an acute angle
with respect to the plane of t he bg%rg as shown in Figure 31b. The
base 229' of the 10 contacts 234" can /8Povi ded with an extension 280
havi ng a portion 282 aligned wi;B3hd parallel to the nounting
surface 223" for abutnent and @68t o0 circuit traces on the PCB
221. The base 231' conprises/afho ortion 284 that can be inserted
into a cavity 286 of the PCBNnN]1 t rtical position, whereby the
connector 230 can then b e i | abutnment of the nounting
surface 223 agai nst the|P é t he hooked portion 284 | ocks the
base 231 to the PCB by engag t Atlensi on 288 agai nst a corner
290 of the PCB hole 286. Sinplgftlo nbl e but neverthel ess robust
nmounting of the connect s thus enabled. Mnor variations
to the contact deg) . Jpect gelt co t 234 of the
first enbodi ment, and = oz N SETto 7 Cihat of the
previ ous enbodi nent, b 4 ‘;‘ rjyea
Y ¢
1 V1 ,"@
1/ g
p— 4 D
— £ TA \
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25 different base section 231' enables a cost-effective provi sion of
connectors 230, 230" fef—mpunti ngat—a-variety of different angles:

whet her vertical as shown in Figure 30a; horizontal as shown In Figure
30b; or Obliquﬁoian shown in Figure 31b. 30 Advant ageousl y
therefore, a very C act connection system for portabl BCTIBI&@@NES | S
provi ded that can cater for both high and | ow power connections in a
very conpact arrangenent, with eas 3 rapid connection (for exanple
where the tel ephone can be sinply placex 648 a base station 35 connector).
The. latter is furthernore acconplished in a very cost-effective

manner . 1. Portabl e tel ephone connection system conprising an

i n-phone connector for assenbly to a portable tel ephone, the in-phone
connector having an insulative housing and a plurality j uxt aposed strip
contacts

L

221

hﬂ. 2é

10000001
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positioned therein, the contacts having a top contact surface for receiving
edge—conrtact-s—thereagalnst . and_a _cannectiaon section for contacting a

printed circuit board (PCB), characterised in that the juxtaposed strip
contacts of the in-phone connector include power, data and signal contacts,
t he connecti onW $8 f urt her conprising conpl enentary conneRCRABIGG00S0
mating with the in-phone connector for electrical connection to the stip
contacts, one of the conplenentary connectors being a cradl e connector
having resiliently biasable contacts nodff&8 in a housing, the contacts
having a very supple neandering spring section to enable large travel for

conpensating tol erancessin the m%ygion of the connectors and also to
Aﬂ f

protect the contact “ﬁ dapeee,” a connection systemis
-;l“.: s enablingf p j ngZof/ said cradl e connector and
nectors, includihg a charger plug or signal

provided with | atcf

of other conpl enen

connector, the |at{ ans conpr238ng aiplurality of latchin ositions
for | at£hing of different zzgd conpl tary.
P3Nl i oS on the in-phone co ctoy.

in the in-phone conhge
connectors at dif

240 947 233
250 l -
% 7 278
K
7, 272
280 .
Z
274
238
236 270 268
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2. Portable tel ephone connection systemof claim1, characterized in that
the cradl e contacts are—stanped-f+romsheet~awtal in a substantially planar

profile. 3. Portable tel ephone connection systemof claim1 or
2, further chggg 'szed in that the cradle connector is provided wth
| atches for retention thereof to the in-phone connector, \HCEBIsobEo
| at ches extend beyond tips of the cradle contacts to ensure protection

t her eof . 15/16
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4. Portable tel ephone connection system of any one of the clains 1-3,
fu ' j at- t : cts are biasable fully within.

the cradl e connector housing w thout damage to the spring portion due to
its suppl enesg, nsure that even if a foreign object abuts the contacts,
t hey cannot be %%%’é%ed by overstressing. 5. Portabl e telRFABI@P0160
connection system of any one of the preceding clains, further characterized
in that connection section of the stripg tacts conprises a resilient
contact. armfor biasing a contact protrusion provided proximte a free end

t hereof against a PCB of the tel ephone. 6. Portable telephone connection
system according to any one of the preceding clains wheregj a gontact
section of the cradle contacts for mating with the ceypl eénrptady strip
contacts of the in-phone ¢ennector are enbossed al on%t (r]| eNgthrto
increase their stiffness \wfh respect to lateral ben ~
w0
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F %@ _ Q104371 -1
7. ,Portable FEl-ephone connection system of anyone of the preceding clains
wher-gj or (230,230 )——gonprises a _shorting _ bhar
€235) interconnecting a plurality of cradle contacts (234) fQgarotection

agai nst el ectrostatic di scharge. 8. Portable tel ephone con '-’.ir*;\g‘;;?;j: system
of claim7 wher ey e cradl goasihRasicul Indinre eEiAkizeonext ensi NEMAF( 239)
proxi mat e cont ac# Esr‘g;t ions (238) of tivmatenalBara .
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(57) Abstract

A portable telephone connection system comprises an in-phone connector (2) having a housing (4) and a plurality of juxtaposed
thin contact strips (20) mounted therein. In one embodiment the contact strips having a U-shape with 2 top contact (21) and side contact
walls (22) extending therefrom. A data connector (40) having resilient contacts (44) with contact tips (50) can be plugged to the in-phone
connector where the contact tips (52) bias against the in-phone contact top walls (21). For higher current applications, such as connection
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bias thereagainst. The cradle connector contacts (234) have a very supple meandering spring section and are substantially planar in shape.
All power, data and other contacts are the same.




contacts (234), where the contact sections are for abutnent against the

I n-phone contact strips (206), the extensions (239) for abutnent agai nst
the shorting bar (235). 9. Portable tel ephone connection system of
claim7 or 8 wherein the shorting bar is a stanped strip of netal. 10.

Portabl e tel ephone cadnnectlioatabyst crplphong nCPRNGCLIPNY FHFRFN n CORPTFaBPe
connector conprises a_meke-

ext endi ng further tha?ﬁltﬁ@'gﬁ%g‘%ZLfog{égmg??Lg%%?[y%%%%g&da?%Sg%gz.):able
telephone; the in-phone c¢onnector having an insulative
hcuéiﬁg and a plurality of juxtaposed strip contacts
‘pééiﬁidned :heféin; the contacts having a top contact
surface for receiving'edge contacts thereagainst, and
a connec¢tion section for contacting a printed circuit
board (PCB), characterised in that the juxtaposed
strip contacts of the in-phcne connector include
power, data and signal contacts, the connection system
further comprising complementary connectcrs for mating
with the in-phone connector for electrical connection
to the stip ccatacts, one of the complementary
comnnectors being a cradle connector having resiliently
- biasable contacts mounted in a houéing, the contacts
having a very supple meandering spring section Eto
enable large travel for compensating tolerances in the
position of the connectors and also to protect the
contacts from damage, and wherein the connection
system is provided with latching means enabling
plugging of said cradle connector and of other
complementary connectors, including a chargex plug or
signal cocnnector, the latching wmeans comprising a
plurality of 1latching positions in the in-phone
connector for latching of different said cowmplementary
connectors at different positions on the in-phone

connectorx.

2. Portable telephone connection system of claim 1,
characterized in thétlthe cradle contacts are stamped

from sheet ﬁetal in a substantially planar profile.
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11. Portabl e tel ephone connection system according to claim 10 wherein
t he 'groundi ng contact (257) is identical to the adjacent signal contacts
(259). 12. Portabl e tel ephone connection system according to
claim 11 wherein the shorting bar (235) has indents (247) at the position
of the grounding contacts (257), and wherein the contacts (234) are
provided with two shoulders (241,243) offset with respect to each other

3. Portable telephone connection system of claim 1
or 2; further characterized in that the cradle
Gonnector is provided with latches for retention
thereof to the in-phone connector, where the latches
extend beyond tips of the cradle contacts to ensure

protecticn thereof.

4. Portable telephone cennection system of any one
of the claims 1-3, further characterized in that the

radle contacts are biasable fully within the cradle
connector housing without damage to the spring portion
due to its suppieness, to ensure that even 1if a
fdreign object abuts the contacts, they cannot be

damaged by overstressing.

5. Portable telephone connection system of any one
of the preceding claims, further characterized in that
connection section of the strip contacts comprises a
resilient contact arm for biasing a contact proctrusion
provided proximate a free end thereof against a PCB of

the telephone.

6. Poftable telephone connection system according to
anf one of the preceding claims wherein a contact
gection of the cradle cantacts for mating with the
complementary strip contacts of the in-phone connector
are embossed along their length to increase their

stiffness with respect to lateral bending forces.
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in the direction of biasing of the contacts, the shoulders for abutting
the shorting bar whereby the signal contacts (259) abut the bar with a
first shoulder (241) and the grounding contact abuts the shorting bar with
t he second shoul der (243) due to the provision of the indent, such that
the grounding contact extends beyond the signal contacts.

7. ~ Portable telephone connection system of anyone of
the preceding claims wherein the cradle .connector
" {230,2307) cdmpriseé a . shorting bar (2358)
interconnecting a plurality of cradle centacts (234)

for protection against electrostatic discharge.

8. Portable telephone ceonnection system of claim 7
wherein the cradle contacts (234) comprise extensions
(238) proximate contact sections (238) of the cradle
contacts (234), where the contact sections are for
abutment against the in-phone contact strips (206),
the extensions (239) for abutment against the shorting
bar (235).

9. Portable telephone connection system of claim 7
or 8 wherein the shorting bar is a stamped strip of

metal.

10. Portable teleplhone connection system c¢i claim 7, 8
or 9 wherein the cradle connector comprises a make-
first, Dbreak-last grounding contact (287) extending
further than the adjacent power, or signal contacts

{259).

11. Portable telephone connection system according to
claim 10 wherein the grounding contact (257) 1is

identical to the adjacént Signal contacts (259).
- Substitute Sheet -
/

L

AMENDED SHEET



12. Portable telephone connection system according to
‘claim 11 wherein the shorting bar (235) has indents
(247)_at the position of the grounding contacts (257),
"and wherein théfcdntacts (234) are providéd with two
shoulders (241,243) offset with respect to each other
in the direction of biasing of the contacts, the
shoulders €for abutting cthe shorting bar whereby the
signal contacts (259) abut the bar with a first
shoulder (241) and the grounding contact abuts the
shorting bar with the second shoulder (243) due to the
provigsion of the indenc, such that che grounding

contact extends beyond the signal contacts.
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