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. SHORT-RANGE MAGNE~IC COMMUNICATION SYSTEM 

B~ckground of the Invention 

1. Field of the Invention 

J"he present invention relates to short-range wireless co~unication systems. and more . 

particularly to systems utilizing inductive coupling. 

2. Discussion of the Reliited Art 

· When using a telephone. continually holding the handset to oneis ear can be.awkward. 

10 Also. holding the telephone interferes.with the use of both hands for other work ~bile trying to 
. . . 

talk. In particular, the use of cell~lar telephones. whic~ has increased dramatically. can interfere 

with the user's proper operation of an automobile. Various techrilques have been used to 

overcome these difficulties. 
. . 

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

1 s -~owever. speaker volume can disturb others around t:J?.e user. They also cannot be used in close 

proximity to other speak.erphones due to ·interference_. ·They have limited privacy since the 

speaker.broadcasts the conversation to alf within ear8hot. TypicalJy. the user must speak -~ore·· . . . . . . . . 

loudly than normal to have proper reception at the miCrophone. Als<?. they ·tend to have JX!Or . . 
sound qualitY because the user is not near the microphone and acous~ics in the rooin ~ poo~.· .. 

. 20 · Headsets have been ario~er way to free up the_ hands of a telephone user. Typicaliy~ the 
headset includes an a~justable strap extending across the user's head to hold ttie h~adset in pl~c~. 

at least one headphone located by the user's ear. and a microphone which extends from the . · . . . . 

headset al~ng and around the u~'s face to be positio~ed in front of the user's mou~h. The 

headset is attached by a wire to the telephone. Headsets have the disadvantage~ ofbeing:bulky. 

25 . ~d somewhat awkward to use. ·AJ,hough they permit hands free use of the telephon~. the.user 

has limited mobility due to the connecting·wire. 

30 

Wireless headsets have also been developed which ~liminate the connecting v.ire to the . . . . 
·tel~phone; ·The wireless headset us.es radio frequency (RF) technology or infrared technology for 

commt:inicating between the he&i~et and a base unit connected to the telephone'. The need·fo~.· .. 
. . . 

communications c·i~uitry and sufficient power to communicate with the base unit increases t~e 
bµlk and weight of the headset. This increased weight can beco~e tiresome for the user. One 

alternative has b~en to attach the headset by a wire to a transmittuig unit worn 011 the bet~· of the 
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user. As with Wired headsets, the wire.can become inconvenient and interfere with other actions . . . 

by th~~· Significant_ interference rejecti~ circuitry is also nee~d when multiple wireless 

headsets ~ used in close proximity. 

Ther~fore~ a wireless corn.munfcation system for telepho~es Is desired with. will .provide 

5 .· greater convenience and comfort for the. user. 

, Summaor of The Invention· 

... The d~ficiencies ~f prior art systems are overcom~ ~y the present ~veittion which._ in one ·. 

· asp~ct. incl~des a short-range. wireless communicatio~ syste~ including a miniaturized portable 
. . . 

· 10 · _transceiver ~d a base unit transceiver. The miniatUrized portable transceiver sends and receives 
. . . . . . ·.·· . . .· . . 

· information through magnetic induction to the ~ase unit. whjch may also be ·portable. Similarly. 

. ihe base unit se:11ds and receives information through magnetic induction to the portable 

. transceiver. The information can be voice.~ mus~c. or video. Use of magnetic induction· 

fields reduces the power requirements and thus allows a smaller size and. greater"coilvenience. 
. . . . 

15 In another aspec(ofthe present Invention. the base unit may include multiple. 
. . . . . 

orthogonally arranged transducers for generating multiple·magn~tic fields: The multiple fields 

. substanti&lly eliminates mutu~l inductance nulls between the b~se unit and portable u~lt which 
. . 

result at certain po_sitjons in a generated field. I~ another aspect ~fthe_present invention. the 

multiple -transducl?rs may be selectively .opera!ed based upon a strongest signal. in order to limit 

20 _pow~r consumption. 

· in another. ll;Spect of the present invention. a headset ·co~tains the miniatunzed ·transceiver 

which communicat~s wjth.the base ~it through magnetic inducti~~ fields. T~e info~ation ~ent 
·· · · between the· headset and the base unit inay be voice or data. Iri another ~sp"ect of the present. 
' . . . . . . . . . 

. inven~ion. the headset ·may be of the conch~ ~pe in which. the Speaker fits i~to the user's e8! 

25 Without a strap. across ~h~· ~e~d and the transceiving trans_ducer is encapsulated into the · 

·micr~phone.b<?om which is short and straight along the us~r's che~k. In another aspect of the 
. . 

. invention. the base un_it m~y be a portable telephone. wh,ich can be attached to the user. to further 

tran~mit comm1,micatio~s froni th~ wir~le~ co~munication system to a ~ellular telepho~e 
. . 

· network or a cor~less ielephone unit. · · · 

· 30 ·._. · In another·a~p~t of the i~ventiqn. ·th~ ~eadset may fit in a ~t';ceptacle in the·~ortable bas·e. 
. . . . 

unit in order."t9 rech~e the battery in the heads~t. In another ~sp~ct of the invention. the battery . . . . 

may be recharged via ihe magnetic inductive link between the base unit and the headset. . . . . . . 

• 
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With these and other objec~. advantages and features of the invention that may become 

apparent. the nature of the invention may be. more clearly understo~d by reference to the 

.following detailed description of the invention, the appended claims and the several drawings . . . . . 

attached hereto. 

, 5 

Brief Description of The Drawings 

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

·invention. 

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

IO . Fig. 1. 

Fig. 3 illustrates a headset $at is utilized as the portable device in the communication· 

system· of Fig~ 1. 

Fig. 4 illustrates schematically the transducer and electronics of the portable device. 

Fig: 5 illus~tes schematically the transducer.and electronics of the base unit. 

15 Fig. 6 illustrates an alternative transducer configuration for the base uriit. 

Detailed Description 

Fig. 1 illus~tes schematically· a short-range magnetic communicati_on system 1 inclu~ing · · 
. . . 

. ·.a portable device 2 and a base un~t 1. which connects to a long-range communicati_on network 14. 

20 ·Contained within each of the base unit 1 and the portable device 2 is a ~hart-range miniaturized 

magnetic induction transceiver 11. 12. ·which can·simultaneously transmit and receive 
. . 

communications ~ignals 13. These signals may be voice. audio. data. or video. 11te · 
. . . 

communications network i4 may be any net~ork in which it would be desirable for thes~ signals 

to be communicated. over a terminal link without wires. such as a telephon_e netwo~k. personal .. · 

25 communications (Pc;S) network. special mobile radio {SMR) network. computer system or . . . . 

network. and video conferencing systerµs. The base unit 1 may any pait of the com~uni_cation~ 
. . 

network 14 from which it would be desirable to communicate to another·device without wires~ · · . . 

.for example. it ~ay be a telephone handset~·PCS handset. SMR hand_set;walkie-talkie, c~mputer 

or ~omputer periplierat" devices. personal digital assistant (PDA). or video game con~~ller. Th~. 

· ·30 :portable device 2 may be any device from which it w~~ld be desirable to _communicate without . 

wires to _a communications network: for example. it may be a telephone headset or handset. 
. . 

· portab.le computer or computer peripheral device. ·headp~one. or ·vi_deo input device. 
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As iilustrated.in Fig.· 2. ~~e example of.the base uni.ti is a.portable.telephone 10 having a 

plui:8lity of.number.buttons 15 and a plurality·~ffunction·buttons 16 .. A retractable ~tenna 17 _ 

communicates with a: cellular telephone network or a cordless telephone base unit. The portable 
. : . . 

telephone I 0 operates in a manner similar to_ that of an ordinary cell~ar ~r cordless telephone 

s handset. -Signals· are sent to and received from the telephone n~twork iil an ordinary manner. 
. . 

The portable_telephone 10 includes_a t:ransducer system 30 which communicates ~Y magneti~ 
. . . 

induction with ~eadset 20. which op~ates a:s the portable device 2. to provide the" outputs and 

inputs to the po~ble telephone" 10. 'n:te portabie telephone 10 may also iµclude a mouthpiece or . . . ~ 

.- earpiece (not sho~) as in a regulirr telephone hands¢t, allowing the user to Choose between a 

I 0 c0nventional method of Qpei-ation and a hands-free use afforded by the headset 20 . . . . . . 

The portable device 2· as a headset 20 is illustrated more fu~ly in Fig. 3. It 1ncludes a 

body portion 23 which houses a transducer· 40 and processing circwtry. A spea¥er 22 is 

oonnected to the circuitry within t:he body 23". An earpiece 21 next to the speaker 22 fits·in the 
. . . 

user's ear to hold- the un~t in-piace and to aIJ~w the user to hear sounds from the· sp~~r. A · 

15 ~crophone boom 24.extends from the body 23 several inche~ in order to place a microph~ne 25. 

_- located at the end of the boom 24, close to the user's mouth. Alternatively the transducer 40 may 

. be housed in the boom 24. A rechargeable batte!)'. 51 is also housed in the body 23 of the 

headset 20 to_ provide power to the head~et. Oth~r featu~".s ~ay be optionally incl~ded in the 

headset 20. such as switcher or buttons for man1:J811Y activating different ~odes. For example. a 

20 capacitive switch or push-button could be used to cause the headset 20 _to transmit a control 
. . . . . . . .· . . . . . . 

signal_ to the portable phone 10 to activate muting of the microph~n~. rhe portable phone 10 

may i~clude a re~ep~a~le 19 for receivi~g and holding the headset ~O. _Depositing the headset in 

the receptacle can provi_de a variety of functions. in addition to maintaining the headset 20 and 
. . .. . . . . . 

portable pho1_1e .10 togeth~. A switch can b~ disposed in the receptacle to tenninate the 

2s telecom~unication .when th~ headset 20 is inserted or initiate the telecommuni~atfon when it is 

removed. ·The re~ep~cle m_ay also include connections to-recharge the battery 51 in the headset 

20~ 

The base unit 1 · ~d portable devic~ 2 communicate $rough amplitude ~~~~lation of 

inductive fields. although other modulation methpds such as frequency or phase modulation 

30 - could be empl·oyed. · During use. the distance between the portable device 2 an_d: the base unit 1 

typically is short. -Si~ce the distance is short. ~nly an inductive field is" nec~ssary. and little or no . 
. . . . 

_radiation occurs: This ~imits the operating power. which anows a -smaller ~ize and weight ror the 

, 

.. 



.. 

W096J37052 PCl'/US96/07144 

-s -
. rechargeable battery S 1 and. thus. the portable device 2. Furthermore. it limits interference 

between ~stems operating in close :proximity .. Therefore. interference rej.ectjon circuitry may be . 

limited or not necessary in. the porta~le device 2. 

· The transducer system ~n th~ portable device 2 is illustrated. schematically jii ·Fig. 4. The 

· s ·transducer 40 preferably includes a ferrite rod transducer having a ferrite rod 41 within a wire 

· ·coil 42 .. The wires from the transducer 40 are connected to a transceiver"27 having transmitter 

· electronics 28 and ·receiver electronics 29. The transceiver 27 connects to the portable deyice . 

: el~ctronics· 26. the nature of which is dependent upon the function of the .portable device 2. in · 
the e:i:cample of the portable device as a headset 20. the portable device electronics .would conne.ct 

. . 
10 .to·a speaker 2i and a microphone 25. Transmission and reception~ occur at different · 

frequencies. which permits full duplex operation. Alternatively~ separate transmitting and. . . . 

rec~~ving ~duce~· can be uSC'.d. 
. . . . 

The base unit I configuration is illustrated schematically in Fig. 5. The transducer· 

system 30 includes ~ree orthogonally disposed ferrite rod transducers. ·each including a territe 

15 rod 31. 32. 33 and a respective coil.34. 35 and 36 .. the use of the orthogonally disposed 

.transducers-overcomes the occurrence of mutual inductance nulls in the resulting inductive 

fields. .The three transducers are connected to multiplexer electronics 60 for selecting one· ~r 

~ore of the transducers for transmission and reception. Circuitry may be used ~o. select the.· · 
. . .. 

transducer or transducers having the strongest signal for transmission and reception to reduce the . . . 

. · 20 total power consumption of the .device. The transmitter electroilics 6l a~d receiver electro~iCs 
.62 provi~e for processing of the communicaµons ~ignals from the base. unit electronics 70 and 

the portable device 2. As discussed above. for a portable telephone IO. the conventional 

telephone spe~~r 71 an~ mouthpiece 72 tnay be eliminated so that the portable tel~phone i 9 
.. solely uses the headset 20 through the. transducer system for communicating to the user . 

. ·25 .. Switching cirtui~ (not shown) would be included to se.lect between the speak~~ 71 and 
microphone 72. and the headset 20. The switching circuitry could be included in the receptacle · 

• · 19 so that the ~peakt;r 71 and microphone 72 are disconnected whe~1 the he~dset 2~ is re~oved. 
. . 

Fig. 6 illustrates a second embodiment .of the transducer system for the base. unit I. In the 

transducer 3Q of Fig. 6. one of th.e ferrite rod transducers is replace~ with a loop coil transducer. · 
. . 

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

transducer 3 7 is disposed in the plane of the remaining ferrite rod transducers. This creates a· . . . . . 

transducer system having a decreased depth. As illustrated in Fig, 2. the three orthogonal 
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· transducers can be placed in a comer al~ng the sides of the portable telej>ho~e IO. ·Alternatively. 

the.loop coil transducer 37 .c~~d ~e pl~ced ah;m~ the back ~fthe portable·~hon~ IO. so ~hat it . . . : 

could made thimier . 

. Additionally. the transmission system cm be. used for charging :the battery 51 of the . . . . 
5 portable "deyice 2. Th~_base unit l in~ludes a battery charger sign_al g~erator-52 connected to the .\ 

. trm1sniitter .61. This generator 52 produces a recharging. signal which is sent through one of the 
• • I • ' 

ferrite ro4 transducers in the base unit l to the ferrite rod transdu~er 40 of the portable device· 2. 

·. Since in the telephone embodiment of Fig. 2. the. heEldset 20 a,ncJ trimsd~cei 40 have a known . . . . . . 

orientation when fo theteceptacle 19. only one transducerii:i-the portable.telephone 10 needs to . . . . . . .· . 
10 be energized to i~ductively transmit the recharging sigil81.· ·As illust~ted in Fig. 3, the wires. ... . . . . . ~ 

from the transducer40 ~n the pprtable device 2 are connected.to' a_ battery char$er 50 which is 
. . .. 

used to charge the battery 51. · 

. Although the.communication system ofth_e present invention has b~en illustrated in .. . . . 

. : .. connection with a concha type heads~t 2o and a cellular or.cordless telepho~e-hand~et 10 ~a 
ts base unit 1, it is re~ily adaptable for other cypes of headsets ~d u~es. The headset can be ~fthe 

. ov~.r-the-head. typ~. over-the--ear type. or bina~al type. The sYSterri can be used ~s a wireless 
. . 

· connection to a conyentio:nal desktop telephone. Such a system wo~ld operate i~ the ·mariner 
.. discussed above with the c~~dless handset- .Sine~ several such_.units may be used in close 

.. pr~ximity._ mte'rference may become more of a.problem.· Therefore.-the s~stem can.be designed 

~o ·to operate on. v~ious frequ:ndes_and can select frequ~cies for_ the transm~ssion and'reception .. . . . .. . . . . . . 
. which ~ unlikely ~o have significant interforen~e. Simila~ly. th~ system can be used_ with a · 

. computer. e~the~ stationary or _J>"<:>rtable. for voice data ~~try~ sound transmi~si~n •. and telephone 

functions. The ·system ·can also J>e used with. other types of communication systems. including . . . . 
·personal digital assistants (PD~ "s). cordless phone~. PCS and SMR cellular phones. two v/ay 

.25 (video W!nies). t~o~way.haif duplex (w~lkie-talk~es. CBs). or two-way fuli dupl_~x (phones>: 

When the base un:it is stationary ~d the user is likely to. be at certain locatipns "relative to the 

base uriit. fewer transi;lucers may· be used in th~ base ~it without encounter~ng mutual 

:inductanc~ nulls. Altemative tr~sducer systems may also be used for generatjng the inductive 

. fiel~s." Spec~fically. rather than a single transducer for trans1:11issi~n and recepti~n on d~fferent 
30 frequencies. sepa"rate transducers·may" be used .. · 

H·aving thus ~escribed one illustrative embodime~t· of~he in~ention. various ~iterations. 
. modifi~ation~ ·and improv_e~ents will t~ooii~ occur to those skilled in the art. . Such alt~rations. · 

. . ; . . . . . .. .. . ..... · .. . . . . . 

.·· 

. . 
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modifications. and improvements are intended to. be within the spirit and scope of the-invention. 

Accordingly. the foregoing description is by way of example only and is not intended as Hmiting. 
. . . . 

The invention is limited only as de~ed in the following claims and equivalent thereto. 
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CLAIMS 

1 .. '· ·. A communications system comprising: 

·a base unit. iriciuding: 

a base unit input for inputting first signals. 

a base" unit output fo1: outputting second signals. m>:d 

PCI'/US%107144 

.a base unit t11lllsduce~ system connected to said input for gene~ting a first . 

. inductive fieid based upon said first signals arid connected to said output for converting a second 

inductive field into ·said ·second signals; 

a por_table unit iricluding: 
.. . 

10 a po~~le unit input for inputting third signals. 

a portable unit output for outputting fourth signals. and . . 

a portable unit ~sducer system·connected to said portable unit input for 

generating said second inductiv~ field based upon said third signals. and- connected to said 
. . . 

portable unit output for converting said first inductive field into said fourth. signals: and 

15 wherein the b~~ uriit tran_s~ucer syst~m and the portable unit transducer system operate 

so that said first inductive field and said secon_d i~ductive field may be co~currently generated 

and converted. 

2. The communi~ations systei:n of ciaim. I~ wherein said. ba5e unit is connected to a 

20 communications network for inputting·said firi;t signals from ·and outpt.Jtting said second sig~a1~· 

to said communications network. 

3. The cc;>mmunications system of cl~ 1. wherei!l sai~ portable unit IS a headpiece. 

wherein said portable unit input is a microphone. and wherein said portable unit output is a 

. 25 · speaker. 

30 

4. The communications system of claim l. wherein said_ ~ase unit transducer system 

includes: 

a ·plurality of orthogo1ial transducers: and 

selection means for selectiv~ly en~rgizing at least one of said "plurality of orthog~nal 
transducers. 
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5. . The communications system of clmm 1. wherein said first inductiv~ field includes 

a first carrier frequency. and wherein said second indu~ve field includes a seco~d. ·carrier 

frequency having a different frequency than said first carrier frequency . 

6. ··The communications system of claim 1. wherein said base !Jnit transd~cer sy~ 

includes a transmitter transducer for generating said first inductive field and a receiver transducer 

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

7. . .. The communications system of claim I. wherein said portable transducer system 

Io includes a transmitter transducer for generating said second inductive fieid an~ a receive~ 

tr~sducer for converting said first inductive field into said fourth signals. 

15 

. . 

8. A communications system comprising: 
. . 

a base unit communicating with a communications network. iilcludi1'.J.g: · 

a base unit input for inputting first signals from t~e ·commu~ications network. and 

a .~ase unit transducer system connected to said input for generating a first in~uctive field 

based upon said first signals: and 

a· portable 1:1nit inc~uding: 

. a portable unit transducer system for converting said first inductive field illto fourth 

20 signals. and 

25 

30 

a portable unit output connected to the portable unit transducer system f{:>r outputting.said 

fourth signals. 

9. The communications system of claim 8. wherein the portable unit further includes 

a portable w1ii: input t~i inputting thir~ signals: wherein said portable unit transducer is 

. connecte~ to the portable unit input for generating a second inductive field based up01_1 said ~lrd 

signals: wherein said base unit further includes a base unit output for outputting second signals 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 . 

I 0. · The communications system of claim 8. wherein said communications net\~ork is 

a telephone system .. 
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lL ·. The communications system of claim 8. w~erein said communications network is 

a ce~lular"teleph~ne system. 

12... The comniunications syste~ of claim. 8. wherein said base transducer system 

5 · includes at least· one ferri~e rod transducer. 

10 

15 

13. . .The communi~ati~s system .of chµm 8. ':"heretn s~d base transdu~er system 
. . 

includes at least one lqop transdueer. 

14. T_he communications system of claim 8. wh~rein said headpiece transducer system 
. . . 

. includes at le~t one ferrite rod tnJnsducei. . 

·1 s. . · Th~ communications ~stem _of claim 8. wherein said.base.Unit funher includes a 

receptacle for attaching said portabl~ unit_ to s~id b~e uni~. 

16. T~e communications system of claim 15. wherein said receptac~e includes means 

for ~isc_onnecting said base unit from said communications net~ork when ~aid portable unit is 

. attached to said base unit. 

20 . ·11. . The c~mmuniCati~ns system o.f claim 15. funh~r CQmprl~ing charging means for 

25 

30 

. . . . 

charging a battery i~ said portable unit when said port~ble unit.is attached·to said base unit. 

18. The ~ommunications system of claim 8. funher ·con1prising charging means for .· . . . . . . .. . 

charging ·a battery in said portabl~ UQ.it : .. 

. 19. The ~ommu~ications syst~m pf claim 18. wherein said- ~harging means include~: 

generaiio~ signal means "in said base unfr for generating a third inductive field: and 

charging ~ignal me~~s in-said ·portable .unit for conv.erting sai.c;i third "i"nduc~iv~ Held inio ti 

signal for ch~rging said battery .. 

20. . The CO~Jllllllications system of claim 8. wher~i~ said ~ase unit transducer .system 

includes: 

.~ 

,, 
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a plurality of orthogonal transducers: and . 

selection means for selectively energizing at least one of said plurality of Orthogonal 

transducers. 

21. The communications system of claim 9. wherein said ~rst inductive field. includes. 

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

~uency haying·~ different frequency than said_ first carrier frequ~ncy. 

22. The communi~ations system of claim 9. w~erein said b~e ~ni~ transducer syst~ 

Io includes a transmitter transducer for generating said first inductive field and a r~i~er transd~cer 
for converting said second inductive field into.said transmitted comniunic.ations signals. 

.. 23. The communications system of claim 9. wherein said portable unit transducer 

system includes a transmitter tran~ducer for generating said second inductive field and a_ receiver 

15 transducer for converting sai~ first inductive field into said recei~ed audio signals. 

24. A method for communicating With a communications network. said method 

comprising the steps of: 

inputting first signals from said communications network: 

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

converting said first inductive ficild into fourth signals. 

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

receiv_ing thi~d signals: 

25. generating a see·ond inductive field based upon ~aid third signals: 

converting said s~cond 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. 

30 

27. The method of claim 25. wherein said third signals are sounds .. 
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28. The ~ethod of cl~im 24_. wherein s.aid communications network is a telephone 

system. 

29. ·Tbe method of claim 24. wherein.said cqmmunications network is a cellular 

s telephone sy·stem. 

30. . A method for· communicating ·comprising the steps of: 

inputting first signals:. 

gener~ting a first inductive field bas~d upon said first s.ignals: and 
. . . 

1 o converting s.aid first inductive field frito fourth signals. . .: · 

···receiving third signals: 

generating a s~ond inductive ~eld based upon said third ~ignals; · 

. . coilve~ing s~id second" inductive field hito second sign.als: 

. outputting said se"~nd ~ignals: and . . . 
. ~ . 

15 ~herein said first inductive field and second inductive field may be generated 

concurre~tly. 

' 


