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'SHORT-RANGE MAGNETIC COMMUNICATION SYSTEM
Enckgrougd of the Invention

The present invention relates to short-range wireless commumcatlon systems. and more

_partxcularly to systems utilizing inductive couplmg

2. Discussion of the Related Art

When using a telephone, continually holding the handset to one's ear can be awkward.
Also, holding the telephone interferes with the use of both hands for other work while trylng to
talk. In patticular, the use of cellular telephones. which has increased dramatically. can iriterfere _
with the user’s proper operation of an automobile. Various techniques have been used to .
overcome these difficulties. ' . |

Spea_kerphones allow one to talk while roaming around a room and using one's ‘hands.

However, speaker volume can disturb others around the user. They also cannot be used in close '

proximity to other speakerphones due to interference. -They have limited privacy since the
speaker.broadcasts the conversation to all within earshot Typlcally the user must speak more”

loudly than normal to have proper reception at the mtcrophone Also, they tend to have poor

sound quahty because the user is not near the microphone and acoustics in the roorn are poor

" Headsets have been another way to free up the hands of & telephone user. Typ:cally. the
headset includes an adjustable strap extending across the user's head to hold the headset in place
at least one headphone located by the user’'s ear. and a microphone which extends from the

headset along and around the user s face to be posmoned in front of the user's mouth. The

- headset is attached by a wire to the telephone. Headsets have the dlsadvanta;,es of being: bulky

and somewhat awkward to use. ‘Although they permit hands free use of the telephone. the usér

has limited mobility due to the connecting wire.

Wireless headsets have also been developed which eliminate the connecting wire to the

. ‘telephone: The wireless headset uses radio frequency ( RF) technology or infrared technology for

commumcatm,«__ 3 between the headset and a base unit connected to the telephone The need for )
communications cxrcultry and sufficient power to communicate with the base umt increases the
bulk and weight of the headset. This increased weight can become tiresome for the user. One

alternatwe has been to attach the headset by a wire to 2 transmtttmg unit worn on the belt of the
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_user. As w1th wrred headsets, the wire.can become mconvement and interfere with other acuons

' by the user. Significant interference rejection crrcurtry is also needed when multiple wrreless

- headsets are used in close proximity.

Therefore, a wireless commumcatron system for telephones is desrred with will prov1de :

.' greater convemence and eomfort for the user. . -

' - Summary of f!:he Inventlon

. .The deﬁcrencres of pnor art systems are overcome by the present mventron which, in one

: aspect, mclu_des a short-range, wireless communication systern including a miniaturized portable
transceiver and a base unit transceiver. The miniatarized portable transceiyer sends and receives

' information tllroﬁgh magnetic induction to the base unit. whi_eh may also be portable. Similarly.

the base unit sends and receives information through magnetic induction to the portable

. transceiver. The mformatlon can be voice, data, music. or video. Use of magnenc induction

15
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fields reduces the power requxrements and thus allows a smaller size and greater convemence

In another aspect of the present invention. the base unit may include multrple

: orthogonally arranged transducers for generating multiple magnetic fields. The multiple fields

substantially eliminates mutual inductance nulis between the base unit and portable unit which

result at certain'positions in a generated field. In anothér aspect of the présent invention. the

_+ multiple transducers may be selectwely operated based upon a strongest signal. in order to hmrt

_powerconsumptlon S o ' ' L

" In another. aspect of the present invention. a headset contams the mrmatunzed transcexver

' whrch cemmumcates with the base unit through magnetrc 1nductlon fields. The mformatlon sent
- between the headset and the base unit may be voice or data. In another aspect of the present

_invention. the headset may be of the concha type in which the speaker fits into the user's ear

.. without a strap. across the' head and the transceiving transducer is encapsirlated into the -

'mrcrophone boom which i is short and stra1 ight along the user's cheek In another aspect of the

* .invention. the base unit may be a portable telephone. which can be attached to the user. to further

transmit commumcatlons from the wrreless commumcauon system toa cellular telephone

;

 network or a cordless telephone anit.

‘In another aspect of the mventron. the headset may fitina receptacle in the portable basé

; umt in order to recharge the battery in the headset. In another aspect of thei mvennon the battery

may be recharged via the magnetic 1ndncuve link between the base unn and the headset.
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With these and other objects. advantages and features of the invention that may become

apparent, the nature of the invention may be more clearly understood by reference to the

following detalled description of the invention, the appended claims and the several drawmgs
' attached hereto.

scriptio eDra in

Fig. 1 illuswates schematically the wireless communication system of the present

Fig. 2 illustrates a telephone handset as the base unit in the communication system of

"Fig. 1.

.Fig. 3 illustrates a headset that is utilized as the portable device in the communication”

system of Fig. 1. | . - _ ' ' T
Fig. 4 illustrates schematically the transducer and electronics of the portable device.
Fig. 5 1llustrates schematically the transducer and electronics of the base unit.

Fig. 6 111ustrates an alternative transducer conﬁguratxon for the base uriit.

Detailed Description

~ Fig. 1 illustrates schematically a short-range magnetic communi'cation system 1 inelhding o

- a portable device 2 and a base unit 1. whlch connects to a long-range commumcatron network 14..

: Contamed within each of the base umt 1 and the portable device 2 isa short-range mlmaturrzed

magnetrc 1nductlon transceiver 11, 12, which can’ srmultaneously transmit and recerve
commumcatlons signals 13. These srgnals may be voice. audio. data. or video. The .
communrcatlons network 14 may be any network in which it would be desrrab]e for these eignals .
to be communicated over a terminal lmk without wires, such as a telephone network personal |
communications (PCS) network. special mobile radio (SMR) network computer system or

network, and video conferencmg, systems. The base unit 1 may any part of the communications |

network 14 from which it would be desirable to communicate to another device without wires: _ o

-for example. it rhay be a telephone handset. PCS handset. SMR hand'set.'walgkie-talkie, computer

or eomputer peripheral devices. personal digital assistant (PDA). or video game corxtroller. The

portable device 2 may be any device from which it would be desirable to _comr'nunicate without

wires t'o.a' communications network: for example. it may be a ielephone headset or handset,

- portable computer or computer peripheral device. headphone. or video input device.
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" As 1llustrated in Fl;, 2, one example of the base umt lisa portable telephone 10 having a
plurallty of number buttons 15 and a plurality’ of functlon buttons 16.. A retractable antenna 17

communicates with a cellular telephone network or a cordless telephone base umt The portable

_ telephone 10 operates in a manner similar to, that of an ordmary cellular or cordless telephone

handset. Signals are sent to and rece1ved from the telephone network inan ordmaty manner.

The portable telephone 10 mcludes a transducer system 30 which communicates by magnetlc

induction with headset 20. which operates as the portable device 2, to provide the outputs and

mputs to the portable telephone 10. The portable telephone 10 may also include a mouthplece or

' _earpiece (not shown) as 1n a regular telephone handset allowmg the user to choose between a

' conventlonal method of operatlon and a hands-free use afforded by the headset 20 .

The portable device 2-as a headset 20 is illustrated more fully in Fig. 3. Itincludes a

_body portion 23 which houses a transducer 40 and processing circuitry. A speaker 22is

- connected to the circuitry within the body 23. An earpiece 21 next to the speaker 22 fits'in the

- 15

20

30 -

" user's ear to hold the unit in- place and to allow the user to hear sounds from the speaker. A

nncrophone boom 24 extends from the body 23 several 1nches in order to. place a microphone 25

) located at the end of the boom 24, close to the user's mouth. Altematlvely the transducer 40 may
. be housed in the boom 24. A rechargeable battery 51 is also housed in the body 23 of the

headset 20 to prov1de power to the headset Other features may be optlonally 1ncluded in the

headset 20. such as swrtcher or buttons for manually activating different modes For example a :

capacmve sw1tch or push-button could be used to cause the headset 20 to transmit a control
s1g.nal to the portable phone 10 to activate muting of the mlcrophone F he portable phone 10
may mclude a receptacle 19 for receiving and holding the headset 20 Deposrtmg the headset in

- the receptacle can prov1de a vanety of functions. in addttlon to mamtalnmg the headset 20 and

portable phone 10 together A switch can be dxsposed in the receptacle to terminate the
telecommunication ‘when the headset 20 i is inserted or initiate the telecommumcanon when it is
removed. The receptacle may also include connections to-recharge the battery 51 in the headset
20,. _ L | | o . . |

The base unit 1 and portable device 2 communicate through amplitudé modulation of
inductive fields. although other modulatien tneth_ods_ such as frequency or phase modulation

could be employed.  During use. the distance between the portable device 2 and the base unit 1

typically is short. ‘Since the distance is short. only an inductive field is necessary. and little or no

radiation occurs. ThIS limits the operating power which allows a smaller size and welght for the
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.rechargeable battery 51 and. thus. the portable device 2. Furthermore. it limits interference .

between systems operating in close proximity. Therefore, interference rejectlon crrcultrv may be -
limited or not necessary in the portable device 2. '

- The transducer system in the portable device 2 is il]ustrated schematically in Fig. 4. The

'transducer 40 preferably includes a ferrite rod transducer having a ferrite rod 41 within a w1re
" “coil 42, The wires from the transducer 40 are connected to a transceiver 27 havmg transmltter
- electronics 28 and receiver electromcs 29. The transceiver 27 connects to the portable device
._ . electronics 26. the nature of which is dependent upon the function of the portable device 2. In -
. the example of the portable device as a headset 20. the portable devrce electromcs would connect

10 a speaker 22 and a mtcrophone 25. Transrmssmn and reception can occur at different
frequencres wh1ch permits full duplex operation. Alternatlvely separate transmlttme and .-
recclvrng transducers can be used. .

The base unit 1 configuration is illustrated schematlcally in Flg 5. The transducer

" system 30 includes three orthogonally disposed ferrite rod transducers._ each including a ferrite '

rod 31,32,33 and a respective coil 34, 35 and 36. ""l‘he use of the o'rthogonaﬂy disposed

‘ransducers overcomes the occurrence of mutual inductance nulls in the resulting inductive

fields. The three transducers are connected to multiplexer electronics 60 for selecting one or

. more of the transducers for transmission and reception. Circuitry may be used to select the' o

_transducer or transducers havtng the strongest signal for transmission and reception to reduce the

total power consumption of the device. The transmitter electronics 61 and receiver electronics -

62 provide for processing of the communications sign'als from the base unit electronics 70 and

" the portable dev1ce 2. As discussed above. for a portable telephone 10, the conventional

' telephone speaker 71 and mouthplece 72 may be ehmlnated so that the portable telephone 10

.25

..solely uses the headset 20 through the transducer system for communicating to the user.

Sw1tch1ng cxrcultry (not shown) would be included to select between the speaker 71 and

microphone 72. and the headset 20. The sw1tchmg circuitry could be included in the receptacle

19 so that the speaker 71 and microphone 72 are disconnéected when the headset 20is removed

Fig. 6 illustrates a second embodiment of the transducer system for the base unit 1. In the :
transducer 30 of Fig. 6. one of the ferrite rod transducers is replaced with a loop coil transducer ~

37. A loop c01l transducer can replace any or all of the ferrite rod transducers. The loop coil

transducer 37 is disposed in the plane of the remaining ferrite rod transducers. This creates a’

transducer system having a decreased depth. As 1llustrated in Fig. 2 the three orthogonal
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" transducers can be placed in a corner along the s1des of the portable telephone 10 Alternattvel)
.the loop corl transducer 37 could be placed along the back of the portable phone 10. s6 that it

" could made thmner

Addttlonally, the transmission system can be used for chargmg the battery 51 of the .
portable dewce 2. The base unit 1 mcludes a battery charger slgnal generator '52 connected to the

" transmitter 61. This generator 52 produces a rechargmg srgnal which is sent through one of the

ferrite rod transducers in the base unit 1 to the ferrite rod transducer 40 of the portable device 2.

" Since in the telephone embodrment of Fig. 2, the headset 20 and transducer 40 have a known

onentatlon when in the receptacle 19. only one transducer in the portable telephone 10 needs to
be energlzed to inductively transmit the rechargmg sighal.- As 1llustrated in F1g 3, the wires
from the transducer 40 i in the portable device 2 are connected to a batter} charger 50 which is

- used to charge the battery 51.

. A_tlthough the communication system of the present invention has been illustrated in

.- connection w'ith a concha type headset 30 and a cellular or. cordless telepho'ne'handset 10asa

15

base unit 1, it is readily adaptable for other types of headsets and uses. The headset can be of the

' over-the-head type. over-the-ear type. or bmaural type The system can be used as a wireless
" connection to a conyentlo_nal desktop telephone. Such a system would operate in the manner

' discussed above with the cordless handset. Since several such units may be used i close

. proximity. interference may become more of a problem Therefore. the system can be designed

i

30

to operate on, various frequencres and can select frequenctes for the transmrssron and reception
. which are unhkely to have significant mterterence Slmrlarly the. system can be used with a

~ computer. erther statlonary or portable for voice data entry sound transmlssron and telephone

functions. The’ svstem can also be used with other types of communication systems including -

'personal digital assrstants (PDA §). cordless phones PCS and SMR cellular phones two way

(v1deo games) two-way half duplex (walk1e-talk1es CBs). or two-way full duplex (phones)

When the base unit is stationary and the user is hkely to be at certain locations relative to the

base un'it fewer transducers may be used in the base unit without encountering mutual

-mductance nulls. Alternative transducer systems may also be used for generatmg the inductive

' ﬁelds Speclf cally rather than a smz._.le transducer for transmrssmn and receptlon on dlfferent

frequencres separate transducers may be used.

Havmg thus descrr bed one illustrative embodiment of the invention. variotis alterations.

. modifications. and improvements will teadily occur to those skilled in the art. Such alterations. -
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modifications. and improvements are intended to be within the spirit and scope of the invention.
Accordingly. the fbregoing description is by way of example only and is not intended as limiting.

" The invention is limited only as defined in the following claims and eqilivalent thereto. -
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CLAIMS
1. * A communications system comprising;

‘a base unit. including:
a base unit input for mputtmg first signals,
a base unit output for outputtmg second signals, and

a base unit transduce; system connected to said i input for generating a first .

inductive field based upon said first signals and connected fo said output for converting a second

inductive field into said’ secoud sngnals
. a portable unit mcludmg '

a portable unit mput for inputting third 51gnals.

a portable unit output for outputting s fourth signals. and

a portable umt transducer system connected to sald portable unit input for
generatmg said second mductlve field based upon said thn'd si gnals and connected to said
portable unit output for converting said first inductive field into said fourth signals; and

wherem the base unit transducer system and the portable unit transducer system operate

s6 that said first inductive field and sald second inductive field may be concurrently generated

and converted.
2. The communications system of claim. 1. wherein said base unit is connected to a
commumcatlons network for i mputtmg sa:d first sxgnals from and outputting said second su,nals

to said commumcatlons DCIWOI']\

3. The communications svstem of claim 1. wherem sa1d portable unit is a headpiece.

B wherem sa1d portable unit 1nput isa nucrophone and wherem said portable unit output is a

: speaker

4. . The communications system of claim 1. wherein said base unit transducer system
includes: . o .
a'plu-rality of orthogonial transducers: and _ _
- seléction means for selectlvelv energ.lzmg at least one of sald plurahtv of orthogonal

transducers.

This Sheet Has Been Rep
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5. . The communications system of claim 1. wherein said first inductive field includes
a first carrier frequency. and wherein said second inductive field includes a second carrier

frequency having a different frequency than said first carrier frequency. '

6. - The communications system of claim 1. wherein said base unit transducer system

includes a transmitter transducer for generatmg said ﬁrst mductwe field and a receiver transducer -

'for convertmg said sécond inductive ﬂe]d into sa:d second s1gnals.

7 .. The communications system of claim 1, wherein said portable transducer system
includes a transmitter transducer for generating said second inductive field and a receiver

transducer for conveiting said first inductive field into said fourth signals.

é. | A communications system comprising:
a base unit corhmunicating with a communications network. iilcludingi '
- a base unit input for inputting first signals from the 'commimications network. and

a base unit transducer system connected to bald mput for g g.eneratmg. a first inductive field |
based upon said first signals: and ' '

a portable umt mcludlng_.

_ -aportable unit transducer system for convemng. said first inductive field into fourth

signals. and ' '

a portable unit output connected to the portable unit transducer system for outputfihg said

fourth signals.

9. The commumcanons system of claim 8 wherein the portable unit further mcludes

a portable unit 1nput for inputting thlrd signals: wherein said portable umt transducer is

'connected to the portable unit input for generating a second inductive ﬁeld based upon said thlrd

signals: wherein said base unit further includes a base unit output for outputting secoud sng.na}s to
said communications network. and wherein the base unit transducer is connected to the base unit

output for converting said second inductive field into said second signals.

10. ~ The communications system of claim 8. wherein said communications network is’

This Sheet Has Been Replaced
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11. The commumcatmns svstem of claxm 8. wherem satd commumcatxons netwoxk is

, .a cellular telephone system

" 12... The communications system of claim 8. wherein said base transducer system

- includes at least one ferrite rod transducer. : ' S ' "

13. The commumcatmns system of cla1m 8. whereln said base transducer system

mcludes at least one loop transducer

14. The commumcatmns system of clalm 8. whercm sald headprece transduccr system

_includes at least one fernte rod transducer

15. . The conimunications system of claim 8. wherein said base unit further includes a

. receptacle for attaching said portab‘le unit to said base unit.

16.  The communications system of claim 15. wherein said receptac_le includes means

for disconnecting said base unit from said communications network when said portable unit is

- attached to said base unit.

. 17. . The communications system of claim 15. further comprising charging means for

charging a battery in said portable unit when said portable unit is attached to said base unit.

18.  The commumcatxons system of claim 8 further compnsmg. chargmg, means for

charg_.m;, a battery in sald portable umt.

-19. ~ The commumcatxons system of claim 18. wherein said charum. means 1ncludes
;,eneratlon signal means in said base unit for g éeneratm;> a third inductive field: and

charging srgnal means in-said portable unit 101 converting sald third inductive field inio a

s1gnal for char:.,mg., 2 said batterv .. o _ L "'

20. . The communications system of claim 8. wherein said base unit transducer system

This Sheet Has Been R
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a plurality of orthogonal transducers: and . _
selection means for selectively energizing at least one of said plurality of orthiogonal

transducers.

21.  The communications system of claim 9 wherein said ﬂrst mductlve ﬁeld mcludes

-a first carrier frequency. and wherein said second inductive field includes a second carrier

frequency having-a different frequency than said ﬁrst carrier frequency

22, The commumcatmns system of claim 9. whereln said base umt transducer system

1ncludes a transmitter transducer for generating said first inductive field and a recerver transducer

for converting said second inductive field intosaid transmitted commumcatlons signals.

'23.  The communications system of claim 9. wherein said portable unit transducer
system includes a transmmer transducer for generating said second inductive field and a recewer

transducer for converting said first inductive field into said received audio signals.

24, A method for commumcatm;, with a communications network said method

compnsmg the steps of*

" inputting 2 first su,na]s from sald communications network

generating a first inductive field based upon said first signals: and-

converting said first inductive field into fourth signals.

25. . The method of claim 24. further comprising the steps of:

'receiv_ing third signals:

generating a second inductive field based upon said third signals: !

_ converting said second inductive field into second signals: and

outputting said second signals to said communications network.

26. . The method of claim 24, wherein said fourth signals are sounds.

'27. The method of claim 25. wherein said third signals are sounds. .

This Sheet Has Been Replaced

AR |II




—_—

M

' WO9637052 . - L " PCT/US96/07144
-12- ' '

28.  The method of claim 24. wherein said communications network is a telephone

system. -

29. The method of claim 24 wherein said commumcatlons network is a cellular

5 telephone system

, 30 A method for. commumcatmg compnsmg the steps of
mputtmg first signals; .
gencratmg a first mductlve field based upon said first s1gnals and
- 10 - . converting said first n_lductwe field irito fourth signals. .
- receiving third signaIS' |
;,eneratmg a second mductwe field based upon said third s1g,nals
" converting said second inductive ﬁeld into second s:gnals
.outputtmg said second su,nals and - _
15 . wherein said fi rst inductive ﬁeld and second mducnve field may be generated

concurrently



