ROTATABLE CONNECTOR This invention relates to connectors, mhlch e epable
of rot-ary novenent, and particularly connectors which ar aﬁ& ‘
t el’ephone handsets and other simlar devices. 5 I'n the present state
of the art; various types of connectors exist for enabling rotating

nmovement between two parts with an electrical terminal on each part. Tie
presenfeynvention relates to an inproved device of this type and, nore

speci f 1y, one in which the electrical 10 contacts of a nodular plug are
to be inserted which is at right angles to the major |ongitudinal axis of
the entire connector. Due to the construction of the connector, upon any
force being applied to this connector part in a direction substantially
normal to the cennector's 15 longitudinal axis, the first part is caused to
rotate relative to the second part. The inproved connector of the present
invention is particularly useful where the nodul ar. plug which is to be
Inserted into the first part is at the end of a cord, or wire, so that as
the cord is 20 noved, the first part of the connector-is caused to rotate
and the cord will not coil. In a first aspect the invention provides a
rot at abl e connector for a tel ephone handset or the |like conprising a first
part having term nal nmeans thereon for 25 connection to or in the handset,
-2- a second part coupled to the first part for_ rotation relative to the
first part about a central axis common to thé first and second parts, the
second part having nodul ar term nal nmeans thereon which are |ocated on the _

second 5 part at a fixed angle di sphgeReabE2NCORRECAHON axis to accept at
the_fi xed angle fromthe commobn axiS am external

This invention relates to connectors which are
capable of rotary movement, and particularly connectors
which are useful for teleﬁhone handsets and other similar
devices. '

5 In the present state of the art, various types of
connectors exist for enabling rotating movement between
two parts with an electrical terminal on each part. The
present invention relates to an improved device of this
type and, more specifically, one in which the electrical

10 contacts of a modular plug are to be inserted which is at
| right angles to the major longitudinal axis of the entire (\
— connector. Due to the construction of the connector, upon
any force being applied to this connector part in a
direction substantially normal to the connector's
15 1longitudinal axis, the first part is caused to rotate
relative to the second part. The improved connector of
the present invention is particularly useful where the
modular plug which is to be inserted into the first part
is at the end of a cord, or wire, so that as the cord is

20 moved, the first part of the connector is caused to rotate
and the cord will not coil.

In a first aspect the invention provides a rotatable
connector for a telephone handset or the like comprising

a first part having terminal means thereon for

25 connection to or in the handset,
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modul’ar ;terminal having a cord attached thereto which can be tw sted, the
novenment of the tord relative to the first part by novenent of either the
cord or the handset 10 providing a torque force to the second part at the
angl e displ aced fromthe common axis so that the second part rotatgg\\.
relative=to the first part to prevent twisting of the cord, and nAd for
providing el ectrical connection between 15 the,term nal nmeans of the first
and second parts as one part of the connector rotates relative to.the
other. Preferably the fixed angle is substantially a right angle.

Preferably the term nalar@@é&@fp@ﬂe aaﬁbllea &oplue 2Q rstoplae tatebached 4tq on
t he handset and the, term nal E of the oth% art is a
e
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one of the connector parts an e con t e
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connector part for contaciing a resp ctive conductive trac
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rotates relative to the first part to prevent twisting of
the cord, and
means for providing electrical connection between
15 the terminal means of the first and second parts as one
part of the connector rotates relative to the other.
Preferably the fixed angle is substantially a right
angle.
Preferably the terminal means of one part is a plhg
20 to be attached to the handset and the terminal means of
the other part is a modular receptacle. Alternatively,
the terminal means may be mounted in the handsét itself.
The means for providing the electrical connection
may comprise an electrical circuit formed with at least
25 one conductive track located in one of the connector parts
and a wire connecting each of the conductive tracks to a
respective terminal of the modular terminal means of the
one connector part, and at least one spring biased contact
means in the other connector part for contacting a
30 respective conductive track as the connector parts are
rotated, and a wire connecting each of the contact means
to a respective terminal of the terminal means of the
other part. The electrical circuit may comprise a member
having the circuit thereon, e.g. as a printed circuit. In
35 such a case the base of the printed circuit may have a
surface on which the member with the circuit is



of the one connector part being attached to the base. In such a case, tHhe-
axis of the nodular term nal neans of the 5 second part is generally" °
transbse to the plane of the circuit, each wire being bent by
!»
\

»

subst lally 90 degrees to enter the nodul ar term nal neans, and neans nay
be prow¥fded on the base for supporting the wires. The other connectorigart
may ‘be formed with a shelf which lies 10 -ggnerally parallel to the plane
of the menber having the circuit, each contact neans of the other connector
part conprising a wire which is bent around the shelf and a contact tip
connected to ewarnged i htredasorhanpeagi mgpzasssg@et:h'rMEghr @6k caf wiike

circuit. 15 T VS IS ] rat ed by way._of exa e wth reference
‘to the acconpg%§+%b f%@?%gi ##ﬁ%ﬁ?t*yeFﬁr%F% %a?iei' gB§p§8FW&8a BR28F a
t el ephone han@s‘-ettma\nnﬂg caprrrmcarcyr mcm)xmaccotdchgdt oot hanBasE\leIIhi on;

Figure 2 is agjidgwgd e Cé* nes %ﬁ% rﬁ(?&tfgéoEeﬁﬁiggﬁ.eméang af gihE 4

cross-sectional viewta ong ur é
is a sectldhaﬁeﬂqaﬂ|H¢4§(ﬂﬁﬂanﬁﬁﬁ&%Mrﬁf@ﬁ#?@tﬁ%rt@nbbalpénneobfthhe
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~and Figures 6, 7 and Béﬁ{e further sectjonal Vviews of TNt s

of the i nventi%h &5RY %(quﬂﬁﬂ¥(ﬁe¢mtﬂﬁ¥a@Fa¢$gu?ﬁdlm§ﬁﬁﬁsmaYt9§|cm
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sets of elkrtdensiraddyt gearsallel to the plane of the member having the W/
circuit, each contact means of the other connector part
comprising a wire which is bent around the shelf and a
contact tip connected to one end thereof for engaging a’
respective track of the circuit,
15 ' -
The invention is illustrated by way of example with
reference to the .accompanying drawings in which:
Figure 1 is a perspective view of a telephone
handset having a rotary connector accordlng to the
20 invention; '
Figure 2 is a view in cross-section of the
connector ; ' _
Figure 3 is a cross-sectional view taken along lines ~
3-3 of Figure 2; S
25 Figure 4'is a sectional view in elevation showing a
further embodiment of the invention;
Figure 5 'is a view in cross—section along lines 5-5
of Figure 4; and
Figures 6 .7 and 8 are further sectional views of
30 other embodlments of the 1nvent10n similar to those of
Figure 4. P
' Figure 1. shows a typical telephone handset 10 but
incorporating a xrotatable connector accordlng ‘to the
present 1nventlon. Of course, the connector may be used
35 in any su1table appllcat1on requlrlng the connection of
two relat1vely rotatable sets of electrlcal contacts. In




-4- fhe first preferred enbodi ment of the invention, the handset_has a
receiver end 11 'and a transmtter end 12 with a conventi onal r type
socket or receptacle 14 at the transmitter end. The modul ar redg ptacl e 14
has t he<5 usual spring | oaded contacts 16 (one of which is shown in F|gUhe
2) intoswhich a nodular plug is to be inserted. Typically, a nodul ar

pl ug-receptacl e arrangenent uses four in-line  contacts, although nore or

| ess can be used. The rotatable connector 20 of the present invention 10
is to be inserted into the nodul ar receptacle 14 of the transmtter end 12

of handset 10. Ienésfwg@ngﬁgfé&Baogfn%dgh%w 'o‘falth%ori'?ﬁfétdtci%rpEt n the

I ndi vidual wres of a cord set contacts I n receptacle 14
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has a circular 2 r cti a 36- t tric
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and 36-4 so that the circuit board can be nounted on base 26. This can

done either by ahrapfBiFterofnBylal PEabBRasEt v Geel dithg st Hé’tt%%GQo or
deform ng the toprpaife thetedicaletonhneetioniRAwddc WHe HoRtidridual wires

of a cord 82 and the handset contacts 16 in receptacle 14
while permitting the cord 82 to move relative to the

15 handset without undesirable coiling or winding up.

The connector 20 includes respective male and female

parts 22 and 24 which can rotate relative to each other.
The male part 22 includes a mounting base 26 having a
raised peripheral lip 28 and a plurality of raised

20 mounting tabs 30 extending from its front face, three of
which are illustratively shown, although more or less can
be used. A circular printed circuit board 34, or flexible
web, with suitable ciicuit conductors 36 laid thereon is

' mounted on the base 26. The board 34 has a circular

25 central conductive pad area 36-1 and three concentric
surrounding circular tracks 36-2, 36-3 and 36-4 of
progressively increasing diameter. There is a space
between each of the tracks 36 and the tabs 30 of the
mounting base 26 protrude through the space between the

30 tracks 36-3 and 36-4 so that the circuit board can be
mounted on base 26. This can be done either by an
adhesive or by ultrasonically welding the tabs 30 to, or
deforming the top parts thereof over, the printed circuit
board.

35 A conventional modular plug 40 having the usual
lever latch 44 thereon is mounted to the bottom end of the



35 A conventional rnodul ar plug 40 having the usual lever latch 44 < .-
thereon is nounted to the bottomend of the - 5 - nounting ‘base 26. The.

pl ug #8\ has the usual set of protruding contacts 42 which are in contact
vvith correspondi ng spring type contacts 16 i'n the nodul ar receptacle 14

of tNg Mandset. 'A respective wire 48 5 protrudes through the circuityoard
34 and is soldered to a respective track 36 g hereon so that there is an

i ndi vi dual contact with each of the tracks 36. This can be done by naking a
hol e to each conductive area 36, through plating the hole, and naking the
sol der contactmbunt@ngt baseol26. Thes pliue 40 drds faee udfudhesdoastl 34 wil |

have no prot r usig0 . BGJ8AA AUk OTa 2R O T B ol Iy e 3. Each

of the wires 4 It eXits fromthe rear tace rlnte ¢iFeuit board
34 is bent by ggraégp@@élm BPring it canyagis alﬂ em tthe todwlar f ace of

the circuit boeéeesmctﬁerﬁﬁfotferu&erﬂameﬂer ﬁ@é@&é@@m QU €jginto the

body of the nodul ar 40 where they are held the usual crinpin
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Figure 3.
Each of_the wires 48 as it exits from the rear face
of the printed circuit board 34 is bent by 90 degrees to
15 lie generally parallel to the rear face of the circuit
board and thereafter bent another 90 degrees to enter into
the body of the modular plug 40 where they are held by the
usual crimping arrangement 43. The modular plug 40 is
secured by an adhesive or ultrasonically welded to the
20 lower end of the mounting base 26 at the area 50 where the
two mate.
The female part 24 of the comnector includes a shell.--
58 having a series of four holes therein in line with the
four tracks 36 on the upper face of the printed circuit
25 board 34. A spring loaded contact assembly 62 is formed
by a laser welded coil spring, for example of befyllium
copper, with a contact tip 64 welded to one end and a bare
wire 66 to the other end. Each of the contact assemblies
is first inserted through a respective hole 60 in the base
30 of the shell, bare wire lead 66 first, until the spring
assembly 62 is seated within the respective hole 60. The
respective leads 66 are then bent over into a respective
channel 68 formed on the bottom of the shell 58.
A wire guide 70 is then pressed onto the top portion
35 of the shell 58 to overlie the channel 68. The wire guide
70 and cap 20 form a receptacle 75 for accepting a modular
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assenbly 62 is seated within the respective hole 60. The respective | eads
66 are then bent” over into a respective channel 68 formed on the bg m of
the shell 58: A wre guide 70 is then pressed onto the top portlon(§§8 of

the shelk~ 58 to overlie the channel 68. The wire guide 70 and cap 20 foﬁm
a receptecl e 75 for accepting a nodul ar - 6 - type plug 80 which is "~
separate fromthe connector. The wire guide #06is forned with a shelf 72
whi ch, when the cap is assenbled to the shell, extends over the ends of

shel |l channels 68 and forns a part of the receptacle for 5 external jack
80. The shelf 72 hppeappugraliwhioch éhasephsaté tfiremewhec conesmuadi.ng The

the number of con&gg&aggmbbbe%saggr;nga GRANE! 38307 of R 1! Wnell1SHld ©°

ends of the wires respectiv ent into the chann serve as
t he spring contac€apf & Fﬁéembléitépnéhenﬁbeﬂdn glx¥gngs Waﬁmngh@h@nﬂauﬂf

conductors therei ghghih hsaﬁéwhseh Raveokhe Lepmett iote than
seen in Figure 2, the sﬁe |1 58 of tﬁ feﬁale.aa?t 24ohas a gﬁgﬁ?ﬁ?éﬁ§i§°r

end 59 and is Pel BXEBTRA Déﬁbrsgurfgbé éhe@ﬁe7ﬁb@ﬁ§|ﬁgpﬂa§é¥zﬁﬁﬁ°ﬁhe nal e

hal f by a 15 spri aaahﬁadgdmetaeaeaa @btae%owdtmgartol ﬁﬂh@f MRgbaire ctfeQ{drﬂQact
washer 92 which can be | ast.i

seen from Fi gure 2SSERR ? 9248 ghenﬁ gnaggﬁa%§ Oth bfggy cgﬁﬁséia

plugs into the reeapsaoEet&d wiras 65eahendsspeh&1andytbentemﬂubrﬁma 24

provi des recept ac#ﬁazgeigréh?ongggkg ggl §%F8gﬁt %lc%ﬁttar}. ot %Ioipq__qlﬁe1 cord

82 is connected e receptacle
pants 22, 24 WPe makdrnadembdulpy pRugr éloaihmvnglgttltlhp G usli @bq@@xmts them

from separating. %ﬁe'f'ewﬁvs%tht *ﬂ@aﬁ%”@h‘ic‘iﬁa*hfav%arih%e e ?fc%wer RInt AWtge,
the male half, i.e he s has a rotating clear
As seen 1n Figure 2, the shell 58 of the female part

24 has a stepped lower end 59 and is held to the lower
_ surface of the mounting base 26 of the male half by a
15 spring loaded retaining clip 90 with an intermediate
| bearing washer 92 which can be of plastic, fiber or any
other suitable material.
As seen from Figure 2, the plug 40 on male part 22
of the rotary connector plugs into the receptacle 14 of
20 the handset 10 and the female part 24 provides receptacle
75 for the modular plug 80 to which the telephone cord 82
; _ is connected. The receptacle 75 is at a right angle to
plug 40. The two parts 22, 24 are held together by the
retaining clip 90 which prevents them from separating.
25 However, the female half can be rotated freely about the
male half, i.e., the shell 58 has a rotating clearance
relative to the base 26 of the male part 22,
~ Unlike similar designs where a cord enters the
connector axially, i.e. the two parts of the connector
30 would make an in-line, or axial, connection and the input
and output ends are in-line, in the present invention, the
cord 82 enters at 90 degrees relative to the connector's
longitudinal axis. Thus, as someone moves the handset 10
or the cord 82, instead of the cord 82 coiling or "winding
35 up", turning force is provided for the connector female
part 24 to overcome any friction between the male and



relative to the base 26 of the male part 22. Unlike simlar designs mhefe‘avf

cord enters the connector axially, i.e. the two parts of the_connector'30
woul k(Reke an in-line, or axial, connection and the input and output ends
are N\N-tine, in the present invention, the cord-82 enters at 90 degrees

relative to the connector's |ongitudinal axks_ Thus, as someone novesi#he
handset 10 or the cord 82, instead of the cord 82 coiling or "w nding 35
up", turning force is provided for the connector fenale part 24 to overcone

any friction bedwerd pdecgehhdaBdusing’thberBnalRaphytand eausbratiche
femal e part 24 to rotate relat|%$ to the gale art .22. That is, the :
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angl es to eachcipd hpsvd Pagauscometheéi vorgobat the bdhndskelte whi@hC @mi@eGitor
parts. As shoul d be %%Sgren el egtr] gntact i s _Qrqvi ded between ch
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of the wires dfr¥he e%zg?h?aﬁ h°§ﬁgés§8cFPV§ecéﬁt§c1V§6r8faﬁ&?ﬁn? | ar
pl ug 80 andb t hehev two econb8ctiod phetsi.p of a contact assenbly 62. The 10

rot at abl e cont act isAgﬁ%ﬁggigggeP?hﬁﬁ gnkbee&gggggggﬁp%gktg%&igsby the tips

64 of the contact asséenblTes § on 't he conductive tracks 36 of the
printed circuiprovideld Featveant eachhefwtheswigesomfedthed cord B2 thharchkgh3s

enter the male, @%ﬁtggeaﬁf}gﬁaeq 88e0eN¢nel mBRGN M AU 81D AN\inded with

~an electrical ter makes contact with spring type termnal 16
of the nodul arvieeeph@chB anpdt hBensABpPEce. cPNG@Es a8 ly Sfow e rst

further enpedi pEpic@bléheohb¥ett ienmahiateined pRtiveehn he awdeEndledtor20 ~
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is provided. on the conductive tracks 36 of the printed circuit board.
Thereafter the wires 48 connected to the tracks 36 -enter
the male modular plug 40 and the end of each wire is
15 provided with an electrical terminal 42 which makes
contact with spring type terminal 16 of the modular
receptacle of the handpiece.
Figures 4 and 5 show a first further embodiment of
the invention where one part of the connector is
20 integrally mounted as part of the handset 10. Here a
mounting base 126 of a suitable insulating material,
corresponding to the base 26 of Figures 1-3, is provided. _
The base is attached to the end wall of the handset via -;;
screws 127. Base 126 holds the printed circuit board 34
25 in the manner previously described with reference to
Figures 2 and 3.
The base 126 has a central opening 128 through which
the wires 130uprotrude to the printed circuit board 34.
There are four wires 130, although one is shown. Figure 5
30 shows the printed circuit board 34, the tracks 36 and the
wire connections 48 as shown in Figure 3.
The second part 140 of the connector is generally
cylindrical overall and has a reduced diameter bottom end
141 which is inserted through a central opening 142 in the
35 handset. The second part 140 includes the spring loaded
contacts 64 for riding on and making contact with the
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The base is attached to the end wall of the handset via screws 127. Base
126-hol ds the printed circuit board 34 25 in the nmanner previously -
described with reference to Figures 2 and 3. The base 126 has a centrala
openi ng,<t28 t hrough which the wires 130 protrude to the printed circui
board 34 There are four wires 130, although one is shown. Figure 5 30 ' -
shows the printed circuit board 34, the tracks, 36 and the wire connections
48 as shown in Figure 3. The second part 140 of the connector is generally
cylindrical overall and has a reduced di aneter ‘bottomend 141 which is

inserted throughygspeltide RRaKRI 3642f tHNGHAN tRANISElcu i SRR EhP AU 150

140 includes the spring | oaded contacts 64 for riding on and maki ng contact
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6 Shows a furbhercemiadingerty i9f 1147 JePRHdPtMireh deuddd | faddtdMalart
shown in Figures 4 and 2 B dalid S inAld USRI |y Used at the end
of the handset g

The operation of the connector of Figures 4-5 is as
previously described. That is, as the cord 82 attached to
the modular jack is rotated, connector part 140 rotates

15 and prevents the cord from winding up. '

Figure 6 shows a further embodiment of the invention
which is similar to that shown in Figures 4 and 5. Here,
a different arrangement is used at the end of the handset
by providing its end wall with a recess 160 in which the

20 printed circuit board 34 is mounted, for example as
previously described or by an adhesive. There is an
k«; opening 161 at the end wall of the handset to provide
entry of the wires 130 to the printed circuit board 34.
_ A protruding collar 164 is moulded onto the end of
25 the handset. The collar has an upstanding wall 165 with
an inturned, angled lip 167 which forms a track 166,

The second part 140 of the connector has an angled
groove 169 and shoulder 170 formed at its lower end. The
second part 140 is pushed into the collar 164 until the

30 shoulder 170 snaps into the track 166. The angled lip 167
and angled groove 169 provide stability as part 140 is
rotated. ' _

Figure 7 shows a further embodiment of the invention
-in which an outwardly projecting pedestal through which

35 the wires 130 extend. Here, the second paft 140 has an
inturned lip 184 at its bottom end which énaps over the



by providing its end wall with a recess 160 in which the 20- printed
circuit board 34 is nmounted, for exanple as previously described or by 'an
adhegive. There is an opening 161 at the end wall of the handset t.o provide
entr f the wires 130 to the printed circuit board 34. A protruding collar
164 i’s”noul ded onto the end of 25 ‘the handset. The collar has an \ &
upstanding wall 165 with an inturned, angled® Itp 167 which forns a track
166. The second part 140 of the connector has an angled groove 169 and
shoul der 170 formed at its |ower end. The second part 140 is pushed into
the collar 164Pefeprailhsope Iheuliddurred didpFotaters rrowrdkthes. The
angled |ip 167pagdsandl edggroove 169 provide stability as part 140 is
rotated. Figure 7 shows a fyrther enbadi ment of- the invention in which an
outwardly projectingFp8HESt & SPRMSuGh ﬁMﬁtr,l"r'FrBE?m’??é”&?'?"es°é3€“%x}‘éﬁﬂ!‘tl°“
Here, the seﬁomd paighl'éOb?a& a:woi ritsmmdaTh ldgp ¢lréet e&tcliidss mét@smgétwgyCE
shaps over e - - pedest at _t op. e inturne ip rotates arqund the
pedestal |eY. BFREPE &° ow§%§ P@FFE&PQHﬂﬂﬁﬁqﬁgﬁ et%kf}%geﬁ??gﬁgin whi ch
a base 190 is btehdaatst Bd.end of the handset by 5 screws 192. The base
190 includes the spri I act T d r f_t

connector 200 has a :rg‘\%ers'gggggl %r}totf %erdtSlf:ge %‘?‘aén‘g’fccge? %\%@C‘?}a%x eg(ggefn?‘&d

t he opening 19894t ofhsedngedf dilamed@meattimh ex¥tends mtedihencpenbsgl?6
printed circul heboAcdedd b TALRANLLALESSIHnid dibod HER Nnd D4, The
second paai 200 i s perm:itted to rotate wthn the opening 196 and Is held by
the retai mthg BFipted7cinguiny boanghsibrlis mpunted hin RResactPBninf thae

connector, all 1elethend 194. The second part 200 is permitted to rotate
withn the opening 196 and is held by the retaining clip
147 and thrust washer 148,
In the construction of the connector, all of the

»

15 other parts are of ény éuitable insulating material and
are preferably moulded of a plastics material.



nmoul ded of a plastics naterial. -10- CLAI”IHIN"I""I[N abl e connect or
for a tel ephoene handset or the |ike conprisi Iuguﬂ"havin t erm nal
nmeans tfereon for connection to or in the hafidsét,*5* % * a seq%é%}panti
coupl edndo the first part for rotation relative to the first part out a-
central axis comon to the first and second-pb®ts, the second part having
nodul ar term nal nmeans thereon which are | ocated on the second part at a
fixed angl e displaced fromthe common axis to 10 accept at the fixed angle
fromthe conmon axis an external nodul ar t€sdM3| having a cord attached
thereto which can be tw sted, the novenent of the cord relative to the

first part by novenent of either, the cord or %he handiet ﬁrov%ding a torque
force to the secdnd paft FRLAYAPLEFAMNECRE PR FPORPRPRE CBANDRSEXPE §he
that the second paxie rc@mprdsim) ative to the first part to prevent tw sting

of the cord, and means fqr. providi,ng electrjcal.connection,_petween_the
term nal neans of the fi %rs’rr%e{:hd’asretcg'h%vb%’téeﬁlgl %g Q%gﬂgr {.Rg}"e?ﬂefor
connect or rotat escamsiexttiiom the tdre ot helnie Randse®, r ot at abl e connect or
according to claim1l wherein t lxe ' S | asLig .
angle. 25 3.5C A ro}tMagt a%%ncéc;ﬁ)n%%: oéio%gg%ﬁd{-'ﬁgéﬁg %?g%%qaégﬁ}:_gatmgégfﬁmn
the termi nal meamsla@tione gearthe <f et uparo deouttachentralt asipangswenahd

the termnal nmeangfeithd UdPrsdt@ida i SafedPIthar ségcha! gskmﬁ- h§91n§hmodu&ar

rot at abl e connector according to any one of'clalns 0 erein e means
f ohpr ovi di ng t h&mHA) dgansofhatedn wohphi aee dacaredt PrchlecFreapd

formed with at  part at a fixed angle displaced from the common axis to
10 accept at the fixed angle from the common axis an external
modular terminal having a cord attached thereto which can
be twisted, the movement of the cord relative to the first
part by movement of either the cord or the handset
providing a torque force to the second part at the angle
15 displaced from the common axis so that the second part
rotates relative to the first part to prevent twisting of
the cord, and _
means for providing electrical connection between
the tefminal means of the first and second parts as one
20 part of the connector rotates relative to the other.

2. A rotatable connector according to claim 1 wherein
the fixed angle is substantially a right angle.

25 3. A rotatable connector according to claim 1 or 2
wherein the terminal means of one part is a plug to be
attached to the handset and the terminal means of the
other part is a modular receptacle.

30 4. A rotatable connector according to any one of claims
1 to 3 wherein the means for providing the electrical
- connection comprises an electrical circuit formed with at



- 11 - |l east one conductive track |ocated in
a wre connecting each of the conductive tracks to a respective termn of, .
t he E@ar term nal means of the one connectoﬂJﬂ“N“‘“i'ﬁ”ﬂ!“utst one

spri ased 5 contact neans in the other con ntacting a
respé&etive conductive track as the connector paris ‘are rotated, and agmre
connecting each of the contact neans to -a rlespective term nal of t he

term nal nmeans of the other part. 10 5. A rot at abl e connector according
to claim4 wherein the electrical circuit conprises a nenber having the
circuit theredmrastsong condbatdivet ahracke dowsttart acomieli of) tive Ct@hAeStor
wherein the o n tQr t urface on

t he nmenber mn?%rgﬁeggﬁr%hrﬁ%%sqﬁﬁﬁﬁéaeﬁﬁ aégyﬁéy?%a%gaﬁﬁgégﬁetfﬂ¥gﬁgh
whi ch each wi F@ @oXfEPESH ive &Qﬁmﬂnﬁﬁ|QQ3Qheuﬂ04n$@ms§etmenabrmeaa$ atans
of the one 20theoaﬂecwnn%rtbzb%1& Atdrhad ﬂéhé@eorbésg%ln% $§é8t atable

connector according to claim5 o mhereln the axis of

t ermi nal” nBan§°8f ﬁe“?é‘(‘,‘énd-“pérhte |°§b§é'né-'t°<ﬂqefttqramfeﬁf skox ccomeapt ing af

the 25 cirecui t-espaelnwler eohammxwttﬂae:étwt@fglcaidwe&&ﬂe@éﬁéé dpe ENLET

t he nodul ar ter s, -and. _nmeans on .the base supporting the wres.
8. A rot at ABI-8 t@&ﬂn@@?o? AES SMFESF IN%ish %%ér%ﬂﬁlékﬁﬁ?ﬁﬁoﬁﬂéﬁs
connect or part0|a tesme@tmv@ht&nﬂuﬂ&l\dﬁ(ﬂhdlﬁﬁrmﬁﬁﬁﬂéﬂéah§66ﬁ|tﬁé to the
pl ane of the pg haying the circuit, each contact means of the other
connector part coin|S|ng a wre which is bent around the shelf and a
contact tif connected to one end thereof for engaging a 35 respective tragk

of the circuis, A rotatable connector according to claim 4 wherein

parts'and.f

the electrical circuit comprises a member having the
circuit thereon.

15 6. A rotatable connector according to cléim 5 wherein
the one connector part comprises a base having a surface
on which the member with the circuit is mounted, the base
having a passage through which each wire connected to a
conductive track passes, the terminal means of the one

20 connector part being attached to the base.

7. A rotatable connector according to claim 5 or 6
- wherein the axis of the modular terminal means of the
second part is generally transverse to the plane of the
25 circuit, each wire being bent by substantially 90 degrees
to enter the modular terminal means, and means on the base
- for supporting the wires.

- 8. ‘A rotatable connector according to claim 7 wherein
30 the other connector part is formed with a shelf which lies
generally parallel to the plane of the member having the
circuit, each contact means of the other connector part
comprising a wire which is bent around the shelf and a
contact tip connected to one end thereof for engaging a
35 respective track of the circuit.



- 127 9. A rotatabl e connector according to any one of claims—5 to 8

wherein the menber has the conductive tracks thg ' g of a
Rrinted cireuit. 5 10. A rotatabl e connector mmm!' ﬂ mﬂk‘ne of the
anl " 3

precedintg clai ns8 wherein the connector is totally detac t he
hands et~ 11. A rot atabl e connector according to any one of clains 1
to 9 wherein the first connector part-i12 rtegrally attached to the

handset. 12. A rot atabl e connector according to claim10 wherein the

means for providing the electrical connection 15 conprises a nenber having
the circuit9ther eAnrotahablel sasneotorc acdwrding ttacdnyoeme cof | 0l abas of

the connect gregas! angPdiA theCneRBEEChad 1RSIt addiy po kgL e racks to
a respective termnal of the termnal neans of the one connector part, and
at | east onkh@pePRgipi kBedfesm aft acorinded iaindki ot her connector part for
contacting on a directly opposing basis a respective conductive track as
the connector parts are rotated, and a wire connecting each of the contact
means toSa +8spechi FetataRLRacoBNeCkET: @cRording R MY tonre oeheth@art. 25

13. A rotpiebbaingnaeainms @heeednn@hie0 conmidbtor Werstalg nenber with

the track i ‘ocat on_the one connector part which is integrally attached
to the handé%kaﬁﬁag?ﬁeQEBPiﬁgebpgggae dntact means are nounted on the ot her

part. 30 14. A rot atabl e connector according to claim12 wherein the

spring bias conga ar d t connec t Lech.is

integrally g?fachéd9§5g?§§iﬁaﬁ§§§?5§%§1%%&?#§%ﬁ§”%éﬁ%ﬁ§réﬁﬁraﬁﬂgf?gms

| ocat ed16n LhbtooPhwhegsinothecfdrspaconnector part is integrally
attached to the handset.

12. A rotataﬁle connector according to .claim 10 wherein
the means for providing the electrical connection

15 comprises a member having the circuit thereon with at
least one conductive track mounted in one of the connector
parts and a wire connecting each of the conductive tracks
to a respective terminal of the terminal means of the one
connector part, and at least one spring biased contact

20 means in the other connector part for contacting on a
directly opposing basis a respective conductive track as
the connector parts are rotaﬁed, and a wire connecting
each of the contact means to a respective terminal of the
terminal means of the other part. '

25
13. A rotatable connector according to claim 12 wherein"
the member with the track is located on the one connector
part which is integrally attached to the handset and the
spring biased contact means are mounted oh the other part.

30 . _ B '

14. A rotatable connector according to claim 12 wherein

the spring biased contact means are mounted on the

connector part which is integrally attached to the handset

and the member with the tracks is located on the other

35 connector part.



: : R
- 13 - 15. A rotatable connector according to any one of the preceding- - s
clains wherein the two connector parts have mating neans 10 aching one. - |

;
conpector part to the other connector part whi o tati-on of the «.
on&@t ‘5 relative to the other part. 16. “mmmm’!w"ﬁmm’ct or .
according to claim15 wherein the mati ng neans *comprt |l ar forwsd on
the one part with a recessed track therei¥3and a shoul der on the other 10

- part fitting into the track. 17. - A rotatable connector according to claim
15 wherein the mating neans _conprises a pedestal on the one part having a

top and a retessedPaFekatablee comneshar agrondingce@oanyr oneéoofr &hei vi ng

the pedestalpiogediflg clainal shahled UL AAS SUHINEEOL ALY EShliGLel nbef or e
described with reference to figures,l to 3 of the acconpanyl ng draw ngs. 20
19. A rot S2bIRICBRABS: Prsa%&éﬁ\w IQRSL LHNIYE HPRf BREL dBacthBedtietrh

reference tocéhgecesrdpard whaflet @éﬁﬁ%ﬁd&@iw SFSthéSoRs- arﬁ

r ot at abl e ongfc%or sgbs gnti%bgé_as er ei nbef ore described wth Pé erence
to figure BT thaV&c 8n% ﬁyP r BAThys. 21 A rot at abl e connect or
substantially as herei nbefore 30 described with reference to figure 8 of

t he acconpanygng dgaw : r Qt bl e connect or pbstaptially as
hereinbepgrey%égcrébg%g§?Fﬁi§e 8P§ﬁ§§%<f§ﬁ%ﬁﬁ 199(ﬁotﬁéghﬂcggpgﬁ9F§§“35

dr awi ngs. the mating means comprises a collar formed on the one part

with a recessed track therein and a shoulder on the other
10 part fitting into the track. W,

17. A rotatable connector according to claim 15 wherein
the mating means compriées a pedestal on the one part
having a top and a recessed area in the bottom of the

15 second part for receiving the pedestal top.

18. A rotatable connector substantially as hereinbefore
described with reference to figures 1 to 3 of the:
accompanying drawings.

20
19, A rotatable connector substantially as hereinbefore
described with reference to figures 4 and 5 of the
accompanYing drawings.

25 20. A rotatable connector substantially as hereinbefore
- described with reference to figure 6 of the accompanying
drawings.

21. A rotatable connector substantially as hereinbefore
30 described with reference to figure 8 of the accompanying
drawings. '

22, A rotatable connector substantially as hereinbefore
described with reference to figure 7 of the accompanying
35 drawings.




