, ©3eCGDGAL: 6DT  SPECI FI CATI ON COVMUNI CATI ON SYSTEM BY TERM NAL W TH NO POVER
SUPPLY 5 TECHI NI CAL Fi ELD The present invention relates to a conmuni cation
Systemwith a power-sourcel ess terminal, particularly to a nove
comuni cati on systemw th a power- sourcelessterninal which 1o is capable of
carrying out optical space communication of readily downl oadi ng i nformation
froman environnment side to a |large nunber of term nal users and al so
optical space communication of readily uploading information from each
terminal use?PEGIFIEATRAN onnent side. 15 BACKGROUND ART In the Japanese
Patent Application Laid-open Nos. 8-107386 (1996) and 2000- 022637, there
are disclosed 20 optical conmunication techniques for conducting a
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No. 8- 107386 ( 1996 oses a conmunicati on sys
optical transmtter unit has a power source and this main 25 opti cal
transmtter unit transmts electric power optically to a subordinate
transmi t Ser TBRCHINACRAdr F¥RLPoO this communi cation system there is no need
for a power source
The present invention relates to a communication system
with a power-sourceless terminal, particularly to a novel
communicationsystemwithapower-sourceless terminalwhich
10 is capable of carrying out optical space communication of
readily downloading information from an environment side
to a large number of terminal users and also optical space
communication of readily uploading information from each
terminal user to the environment side.

15

BACKGROUND ART

In the Japanese Patent Application Laid-open Nos.
8-107386 (1996) and 2000-022637, there are disclosed
20 optical communication techniques for conducting a
communication with light.
The Japanese Patent Application Laid-open No. 8-107386
(1996) discloses a communication systemwherein only a main
optical transmitter unit has a power source and this main
25 opticaltransmitterunittransmitselectricpoweroptically
to a subordinate transmitter unit. According to this

communication system, there is no need for a power source
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*159159* of the subordinate transmtter unit since the electric power is
optically transmtted fromthe main optical transmtter unit . And for
exanpl e, a tel ephone systemwith a tel ephone with no power source can be
realized by optically 5 transmtting an electric power |ight and an
information signal light sinultaneously froma tel ephone station (main
optical transmtter unit) to a tel ephone (subordinate transmtter unit) via
an optical fiber. The Japanese Patent Application Laid-open No. 2000-022637
di scl oses a Ofrntheistdordingtedranembther urttisimrcothpwleatrdsqgiowesm
toward a trag_sm’t%ir and the transmtter sends back the | aser beam after

nodul ati ng i 8 PRELFSLLY txragsmeltted firom khe madsy apticalk sramsmidcever .
Al di t i i i t f | i 5 -t Q-

Communi ot | oindt ANETEGLC 8RRy bRk BhaRE Wrtom i A ZelHRhene and
many recei veyd th rad) SERBE @b%%ér@aﬁ%enrel'a“lw&a,bk?cyﬁ&é‘f where the

; . 0
light is used as a power source |ike the fornmer comu t1on system

repetiti oh 2@ranswitodingf anokliduttighpower Laighrtreind®nah’ AAFOHE ©DoMi | |
affect voltage of the electric signal obtained by photoel ectric conversion.

Thus, in ordéign@kidght spamuddianeceusivifyoma tedenhnne dtattoni(madn
wlll be need d . also an intensit he light used for the

communi cat i o§%§§%ﬁ£t€5@n§@ﬁ;tﬁ§ d'Héch%Br & r%khﬁgvﬂﬁﬁ feuhnrihpates
communi cat i oergﬁcg,ﬂi@tgfmﬁi%r)eg%ya S#Qpbﬁtiic’%’d tenggusl y by using Iight,

t he communi cation system particularly the - reécéiver circuit, becones

|l arge and conpl i Thieedlafaméser PateritheAppt ecaltdion theiaoapen QRS J on s
performed by nodul ating the light like the latter comuni cation system an
opti cal %ﬂ)duPQPiOo-rO?r?efa%% disgleses | coumundoat kon weis tiem neeizeifiom t he
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of the present invention to provide a novel comunicatlion system<c e of

readi |y carryintensittyin chlexprs ¢ remBhmit dalf mAtivacko Ahel SeddMivERENt
side which has a station for transmtting and receiving information and

user terni naf§camddngictad hbisxcammuelgandons ayskenucioas examyleattery
a0, have, 1 TR Sl by SO L Bk B SHSUAPY BT P bl 19"
placing one transmitter and many receivers in an event place
and so on.
However, in the case where the light is used as a power
source like the former communication system, repetition
20 of on and off of the light for information transmission
will affect voltage of the electric signal obtained by
photoelectric conversion. Thus, in order to supply the
power steadily, a constant voltage circuit will be needed
and also an intensity of the light used for the communication
25 must be very strong. Accordingly, when performing the
communication and the power energy supply simultaneously

by using light, the communication system, particularly the



20 Anot her object of the present invention is to provide a novel term nal
Wi th no power source capable of carrying out optical space communi cation of
readi | y downl oadi ng i nformation froman environnent side to a termnal user
and al so optical space conmunication of readily uploading 25 infornmation
fromthe term nal user to the environnent side, thereby being a user
termnal capable of readily utilizing the conmunication system - 3 I n
order to acconplish the above objects, according to a first aspect of the
present i nvehefe8Averhagreuly, obegiomes cbangei and crompiicated.n a

power - sourcel ess_term nal co ising: 5 a power-sourcel ess term nal

i ncl udi ng phot oeFBEFRetF'coﬁR’/gEéPoﬁa%&\ﬁ@? P tBeeicAmmpnicakionsils
nodul at ed opgj j ril it n.el.ectric signal, and voice
odul at ed_rbbesbriiedlty WIARIANAY Wb 2380 UG LhE Jotiale 2 v
phot oel ect r i sogMANEICa IO MRAPSL &M, LA dPEICAY RbaUTEtA o Ridahd | dg ' N9
station including transm ssion neans for sending an optical signa avl ng
its intemsity hbdulidt exryiebahdivdd lorbemebdetr iforsitheal infoirmatireri i on to

be transmtted to the power-sourceless termnal. 1s According to a second
aspect of therpreddiitan, eandoguchharticad, wedudatiennmeansatisarakyt em

with a power: |l ess rmnal._conprising. a_power-sourcel ess_term nal
i ncl udi ng ph%é@gﬁ'%gfsr ?@éﬁﬁ?&g%ﬁ%&ﬁiﬂ&s PE@&\% kg gAULpnad in, the
modul at ed 20t Pphbmdlt t¥¥WAvEAE AN \IWéAIsbhrlca an el ectric signal,
denodul ati on neans for denodul ating the electric signal converted by the

phot oel ectri c conversi on neans, and voi ce output neans for outputting the
el ectric signal denodul ated bﬁ t he denodul ati on neans in the formof voice;
and 25 &9t r IERELOPHRES (QF | BHE| ANVENTEONodul ati on neans for carrying out
anal og nodul ation or digital nodul ation of an electric signal of
information to be transmtted, and - 4 transm ssion neans for sending an

optical signal h@a&agdﬁmﬁq@ii@/w@ﬂf&@é Senrgndi &&&%@éﬁ%&%

si gnal nodul ated by the 1o at1on nmeans to the power-sourceless termnal.

s According to prdhidd anwal eoninen Pcastdn sHseein 6apablley 6fi BefBaMded a
comuni cati on systemw th a power-sourcel ess term nal conprising: a
power - sour cFREEYLBENOH 9RELgalngnane cePemunicatviverbebtwessa@n f or

i Vi i f N [ 1 dyl d ical si I d
conver t g 190+t BAmEnsE AAldE Sl nan R e tahitn HrairatemohEAna PRG t ne
el ectri ¢ si GnaboSOIKY (it SiinhBE BN HRE GELE! € AAYRISL WnTEBANRdh LS for

of voice, and reflecting neans for receiving an ecting an er ‘portion

of the interexc¢jusidel powdri souptecshchignal dri e hoaey a5 heflees Smpak nal
enabling a termnal user to nodify the intensity of the optical signal in
accor dance F}FCuhtoranfigunarien scthesgbynbedagnsmal luisrsiipen Laghdct i on

by the reflecting. ns; trapsmttin tation.including transmn ssion
means 20 fosﬁ"se‘ﬁgf‘ﬁ %t@%p??ﬁéiysf’@%%’i%@?nﬁnﬂ §anrf't%‘?\£?ty nodul at ed
dependi g on an AGEhBICoBHRA! o thd PrEid PP L Oft 16ANSE £588rbgidee
power - sour cel ess term nal ; "and
a novel terminal with no power source capable of carrying
out optical space communication of readily downloading
information from an environment side to a terminal user
and also optical space communication of readily uploading
25 information from the terminal user to the environment side,
thereby being a user terminal capable of readily utilizing

the communication system.



a receiving station including light receiving nmeans for receiving the
optical signal reflected by the reflecting 25 neans of the power-sourcel ess
termnal, and information anal yzi ng neans for analyzing the information the
term nal user sends fromthe power-sourceless termnal in accordance - 5
with the intensity of the optical signal received by the |ight receiving
means. According to a fourth aspect of the present invention, there is
provi ded a comuni cation systemwith a s power-sourcel ess term nal
conprising: a polarorder:desaccempildsh ithe uaboyepbitjestes) raccomidargi on
means for receivj n intensity nodul ated optical signal and converting it
to an el ect r?%as‘%:gﬁﬁg,amﬁﬁ O(ﬁjgﬁﬁtp’?ﬁ%’étfjd}"%ﬁagﬂtrine%'ﬁé-%PE@Nriid,ed
signal io capv, h Ct LG C rsipon _nmeans, i n the_fqrm.of
voi ce, and %f‘?éc ﬂﬂg%néeéa}ﬁ%&fgﬁgﬁe' g‘e?”@'lt&b %%g‘@#@gﬁr F ‘F%agefc al'he
power - sour ced-@ﬁgrg_gﬁ_@igﬂ_.al enabling a termnal user to nodify the intensity
of the upload li1ght in accordance with information to be sent by the

term nal 5i s useraupowerefdaarrc¢eheby tleemiafd Ecinofuddaes pliotoeledititicg
station includi ngﬁt ransm ssi on_means for sending the optical signal having

i ts intensi tSPHPRLFA0 MAMRSJIERT dieaslwlegt anc intgnsity medulatedn to

be t itt h - | { i | : d 2 i Vi tati
"ncl udi ng. | I EL SR B FRY! EPnERk g ThetapPaslsRic) FodRal, O
recei ving nesig J&Icée&&t%&ggmbﬁﬁé@bﬁagult%tn% élﬁl%%?éEEipky silRal1

reflecting means of the p r-sourceless t ormati on

anal yzi ng nemsvéntediay e phidthe Ié et Piti @n{vBesioniah s2bn U3es foamndls
fromthe power-sourceless termnal in accordance with the intensity of the
upl oad RPghto% c¥@iGed WPd he |ight receiving means. - 6 According to a

fifth aspect of t, 4 nventi t here | royi ded co ni cation
systemwi th a po%\ehfl-:gé%ﬁﬁerﬁtéﬂgt%%ﬂfg'ﬂgp S&Fg'r‘?@?ﬁg ¥§ SSLORCcBPANS
term nal i nggi I i Py ' Yy tion
of an int ensi%b%glg& a gglcg%ltgji:%gﬂ'ss5| gnaFh?rﬁ%%%@%ﬁéﬁén%?’%?oﬁfgﬁgéﬁ&(Hri C
si gnal , denuiapendbngneansard oeldenedd ajidgwalhefelietdimationalts yeerted

by the photoel ectric conversion neans, voice output neans for outputting

the el ectri c2aRpEltiedidimdihat Powey tseureebasisattiermbeads in the form of

VOICE, 45 According to a second aspect of the present invention,
there is provided a communication system with a
power-sourceless terminal comprising:

a power-sourceless terminal including photoelectric

conversion means for receiving an intensity modulated

20 optical signal and converting it to an electric signal,
demodulation means for demodulating the electric signal
converted by the photoelectric conversion means, and voice
output means for outputting the electric signal demodulated
by the demodulation means in the form of voice; and

25 a transmitting station including modulation means for
carrying out analog modulation or digital modulation of

an electric signal of information to be transmitted, and



and reflecting neans for receiving and refl ecting another portion of the
intensity nodul ated optical signal, the power-sourcel ess termnal enabling
a termnal user to nodify the intensity of the optical signal in accordance
is wth information to be sent by the term nal user upon reflection by the
reflecting means; a transmtting station including nodul ati on neans for
carrying out anal og nodul ation or digital nodulation of an electric signal
of infornatign to he transmtted, and 20 transm ssion neans for sending an

optical signkFeRENLRF1OR mearesfoF AendineAniqprbicay shonad ehesting

i | dul d i t h - | t i | ;
onda ¢ oot vi EE LAY P MO A 8RB AB ARG OF e SSLESFHIY sudina Ty
the optical mbafalaterf fb%f‘tﬁ@ ﬁ%dﬂleafféﬁeiﬁééﬂglf‘@.aﬂ?e ovaéle-sourcqless

power - sourcel ess term nal, and information anal yzing ans for anal'yzing

t he i nf or mattenmtilha@lt.er m nal user sends fromthe power-sourcel ess
termnal in accordance with the intensity of the optical signal received by
the |ight® recei vVRREORHNY tQ @ithiingd esreet of thearesenthtnpeatdon,

. tion & . . At ' 1
vent i on.  SrhAEEC 1 REOVAGEA. B IMIAEALHIBSS A LB 0 ot g ng
phot oel ect r i SoRBRPLEUIVL E88S teHmiELE abﬁﬁgﬁgi:'{)ﬁ ensity nodul at ed opti cal

signal and converting it to an electric sig denodul ati on neans for

denodul ati ng t heaepewer-saugtelesenteirnethdy 1helRAARP! HtdEbe16SHLASI ON
means, voice output neans for outputting the electric signal denodul ated by

t he denodul #PRWexFsden imeans fornmrecedyiloy ampbritorcof nannkatenidrty
recei vi an etl ectjng.upload Jight, the is power-squrcel ess term nal
enabl i ngqga t'@?ﬁ?ﬁxaﬁeds82’?%?@&4@)9#@?3@%1'3#&% A& & 8RJeLeghiric
reflected b ef id [ o n | f nfoppat i sent
by the termysnjé ﬁagér&%glﬁér]g%{sﬁnﬁpﬁi 'rr]r{géé;:?%t ?g?{ %ﬁé\ﬁl}{ﬁgﬂﬁogﬁateﬁo%néﬁggﬁs for

20 carrying signadatogvertddbyothe piotideil e SPEiLatbAFeRs ith RlRfid i1
signal of information to be transmtted, and transm ssion neans for sending

an optical st@g@aformefigreiceinandsref Lesiilng qtearpefioingeceiviaglardd ric
si gnal nodulr{ggégf b¥ the nodul ati on nmeans t tP%hpower-spurcel ess 25
ternminal; a PEtANT RPQERPT 0RO %iﬂg EghldBRS 1Ry mesiklated
em ttingsgt hg ad Lighly Iitg.n% V] & : el Vi t he
upl oad | i ght %#’?ect e%%@aclk' by I%&?%I L’é@ﬁl ngigsaér\g%Fm%hgipSégﬁ- & ess
termnal, angefminalehsen €dalodifiy taAn Hais BARIOE kRS bPe il 0N the
term nal user sends fromthe power-sourcel ess termnal in accordanCe s with
t he i ntensi tin GFceppdapiceawilthginfomgedtbdnbyot he $éght byetbevtagmimais.
user upon reflection by the reflecting means;
a transmitting station including transmission means
20 for sending the optical signal having its intensity
modulated depending on an electric signal of information
to be transmitted to the power-sourceless terminal; and
a receiving station including light receiving means
forreceiving the optical signal reflectedby the reflecting
25 means of the power-sourceless terminal, and information

analyzing means for analyzing the information the terminal

user sends from the power-sourceless terminal in accordance



In these aspects, the conmunication system of the present invention may
have other characteristics wherein the photoelectric conversion neans of
t he power-sourceless io termnal includes a solar cell, the voice output
means of the power-sourceless term nal includes an earphone, a headphone or
& speaker or the reflecting nmeans of the power-sourcel ess term nal includes
aretroreflector. On the other hand, as to the power-sourceless termnal i5

used in the ¢ i.catj on system aof the present invention, it nay be
further char a’g'tq;g?i Jrrht?“éitx of| thecoptigal skonad preedaredibycthe

conver si on nﬁi@%afgcéiv&ﬁghe%ﬂﬁ%m an ear phone, a headphone and a
pu

speaker used a e vorce o ans are arranged so as to form

| ntegurated 2o Shidgdd fng!le Sebairtifbbpant 8k tARShrasent! shiapalphone.

t he headphone and the speaker are arrang as to tTormintegura
structure sucherteatishproviideiderar commuatcatds systemaswitle #f the

ear phone, the headphone and the speaker, 2s a |ight receiving surface of
t he sol ar5 cePOWeREORRcalgissediargminalt gomparlaing: user' s eyes, a sol ar

cell used as the _photoelectric gonversion ne ni , . .at _| east one

of an earphone, & REHfPHORBRULRE &s'?pé%ﬁ@?iﬁgid joﬂ%-%mgoﬁﬁﬁﬂtﬁc%ﬁs
d t t i ; t
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ear phone, thepitdagghontgnad ahd sertkertingditheo e WESLEeHer sAdghal,
arranged so as to formintegurated structure such that when the term nal

user wears aVol&sstowkpubf meRasefigshoPutpuksingdphenelecdnie spgnkdr, a
li ght regei ving_surfa of ., 1o .the solar cell and a Jight reflecting_surface
of gt he r ‘Er09831"5’5{%‘?&E’é’cghﬁrptb%??389#‘-&‘3%?%?(@%4%9m%aft%éhn te-eg%’ém In
addi tion, thgsRpypEas 5 ] [ i i

tha!t !the povvg;f -sou?gé%kgg%i erm(?lg{'ﬂggl?%al}??%edrle E%%hﬁ%%g@?&ﬂ%@gty

modul ati on mapleddrlighyi N¢hientpwei ys6hirced ¢t i €8tmEhanelePASSiAY a
through a airtight container thereof due to variations of optical

transni tt ancéeFmimal alger din masti £y rdhe i intensidynof whehudd qadkssiglet
fluctuations, the ai rqtajé_?ht cpr}ia,i ner having a | ibggt transmttable el astic
conponent capRoRECOFAaNSEe it é—'b%??’@giti??’gﬁ& seRitePY fhe Iegmdaalsrom
the airtight i |4 NEAY; [etqi eal herein; and
wherein itsﬁe B%\%glr fﬂéour c%?gégc?'é'r rlrfrPa# ?@gcggafgegégﬁngf a\?gﬁft‘l'ng intensity of
the optical signal tivarmsmitgangeswaitldiheinoliaainly atrdysh8saRiH Gdans

intensity nodul ati on neans, - 10

for sending the optical signal having its intensity
modulated depending on an electric signal of information
to be transmitted to the power-sourceless terminal; and

20 areceiving station including light-emitting means for
emitting the upload light, light receiving means for
receiving the upload light reflected back by the reflecting
means of the power-sourceless terminal, and information
analyzing means for analyzing the information the terminal

25 user sends fromthe power-sourceless terminal in accordance

with the intensity of the upload light received by the light

receiving means.



optical intensity nmodul ation nmeans for varying intensity of the upload

i ght passing through an airtight container thereof due to variations of
optical transmittance of the airtight container in accordance with 5
pressure fluctuations, the airtight container having elastic conponent
capable of letting the upload light to enter into and exit fromthe _
airtight container and a plurality of particles sealed therein; and wherein

th ower -sourceless termnal is .capable io, of varying intensity of the

upleogd light in 8&&’1&‘&%%&%% r APt ok @}gtﬁ’ge%ﬁf‘itcépvﬁﬂt%iy
dul ation t | | | l;8Ld O S t her conprises

gocgrrgolnent ngggra Iig'?tlgﬂf)*r’%g!e eQ{ Wﬁ??&%&i@ c%%gglgﬂepjiwht hh‘L“t he pressure

fluctuation pyweandmireelesisCtdriningl abbnpdils Gegt ai ner, the voice
expressing the information to be sent by thé termmal user or the optical
i ntensity nodul agi powesaxrsotincehes scdgrmiralaineimhiany pipetebllectric

provide the airtight zo container with the pressure fluctuations in
accor dancde V\FPHVﬁg:LSri'aﬁﬂ dpanpefari sReedy g a Aoxbhenuetr ant hateReHdiy cal

operation exprays'Aibd Hpt {441 "B 42811 8nBCcdRVePidd'dt to an electric

signal, demodulation means for demodulating the electric

signal converted by the photoelectric conversion means,
voice output means for outputting the electric signal

10 demodulated by the demodulation means in the form of voice,
and reflecting means for receiving and reflecting another
portion of the intensity modulated optical signal, the
power-sourceless terminal enabling a terminal user to
modify the intensity of the optical signal in accordance

15 with information to be sent by the terminal user upon
reflection by the reflecting means;

a transmitting station including modulation means for
carrying out analog modulation or digital modulation of
an electric signal of information to be transmitted, and

20 transmission means for sending an optical signal having
its intensity modulated depending on the electric signal
modulated by the modulation means to the power-sourceless
terminal; and

a receiving station including light receiving means

25 forreceivingtheoptical signal reflectedbythereflecting
means of the power-sourceless terminal, and information

analyzing means for analyzing the information the terminal



term nal user. Finally, the foregoing communication system and 25
power - sourcel ss termnal nmay be further characterized in that the
power - sour cel ess term nal further conprises storage nmeans for storing

el ectric energy of the electric - m signal converted by the
phot oel ectric conversion neans. According to the conmunication system and
power -sourcelss termnal with the foregoing characteristics , as for the

user term nal _required . for e 5 optical space communjcation with the
envi ronnent %78 aq%‘&ﬁ IE%%P‘P ‘ﬁ&Ft‘?FP& k995 terminaliln agcordange

di sposed, it pgl S r&lﬁ‘?{e CifLC verssi an nmeans such a | ar
cell, and th‘(vaiggluqu %o&?%ﬁﬁ meaﬂségu{éﬁéagﬁgﬁ‘c%&r pﬁ%tﬁ{éa,fa:geﬁsﬁlvei btlh}%e
reflecting nEaghtsS4deébviRg mBan@lroreflector as needed, and is capable of
t he power-sourcel ess drive, thereby being able to inplenment the sinple,

conpact, |i ght weAgbbxdduey twoar sdbetts dspedchaf thelpnesenthenvention,
power - sour cel ess term nal enables the environnment side to take a very
si mpl e c8nfiaeEei &% REPyYidedadi iopmmmmlcatione systtemavwildh @ t he

term nal us d.t ' upl oad .t i nf ormation fromthe term nal user,
t her eby bei %ovgl éstoglﬁe(g%*%%ﬁngefﬂgqufyceﬂﬁygaim‘ optical space

communi cati on sygt 88wefUsIPER1 855V ¢ i r ' L BLE al |
20 or exhibits is Pransm’stted soéﬁﬁa?bgg}lfﬁlfpgﬁ%gﬁgéﬁ %@?@Qéglﬁ%ﬁ%ﬁ t he

i nf or mat i on ¢comveglsiidie pears - four addsbv iR TaNAlih t IHEEt yamoTu B e Qf
one-to- many conmuni_cati on spaces can be inplenented as to events or
exhi bi ti ons Rt hgathsignal -ardr conyesttingi htl tof en eledtichg sdgnals,

f inf [ ) ddi t.i .. th [ [ ,_in which th
HLPes natons SohdhETaedn weddS) Epd) sttt LAY Eheomiat byiens1nat
power - sour Cet®sve el ;@ hé hgﬂb%o@l rféngo‘i’ﬁet}ysf&? ;ﬁ%'gg%l ,; r\&)flece

pOV\BI’-SOUI’C€| ess optic IntenSity nodul at1 on nmeans 1ns

ternminal, erabtpatiieansfiumaltpatiting thecslectirac®l jAllidehblulated
environnment side s _using only the termnal the user carries , and thus

enabl es t he Whbheidredpaaticniaeensiin thad ok vodce haadrefidect iy
comuni cat | SIEEcEOF. FARKIVhken Sne TR el eE AR, GOHTRA| L46RGn, H8° or ¢ he
optical 15Nt Y5é¥-sourceless terminal enabling a terminal user to
modify the intensity of the upload light reflected by the
reflecting means in accordance with information to be sent
by the terminal user;
a transmitting station including modulation means for
20 carrying out analog modulation or digital modulation of
an electric signal of information to be transmitted, and
transmission means for sending an optical signal having
its intensity modulated depending on the electric signal
modulated by the modulation means to the power-sourceless
25 terminal; and
a receiving station including light-emitting means for

emitting the upload light, light receiving means for



I o nodul ati on neans, since it carries out the intensity nodul ation of |ight
I.n response to the pressure variations utilizing the vibrations of air or
the like, it enables the power-sourcel ess drive. Furthernore, the

comuni cation system can reduce the i5 effect of noise on the |ight used
f-or the conmmuni cati on by passing the electric signal of the information,
which is to be downl oaded fromthe environnent side to the term nal side,

t hrough the | og.modyl ation s s, AM F dul ation, or the digital
nodul at i on sﬁ%ﬁeégiﬁﬁ\#hﬁmﬂ‘?a‘%ﬁ&*& #%ﬁ%ﬁye ?ﬁﬁgﬁf theorefbeetdg t he
superior co heat,l n ' t 0 - LGgel ess
Corm nal miareing| oo hendraeet Ssblxteliofe FerhIndl . MndrIREOSRIITRAT
its power-sanatyeinginbefs Sol &9aP9sink en&&ﬁfaeﬁﬂitﬂgar%nfehﬁe%&ﬂqlt _
configuration and devices used. Alternatively, even if the power supply is
required, ituserseaylsfronbthepavent sosnog leys telrmisain atcoedanwe - 13

t he power S%Pfll’\{ Qr constant voltage circuit by storing the electric energy
of the ePectWtt &%&Pt@d}%%@ﬁoﬁ{@mépﬂﬂﬁighs reeeilved bydhe Bighe

phot oel ectri ns in the storage neans such as a secondary s
battery. Thelce|o(cg)§/£§r§-ﬁgl ?'c&eﬁgs termnal is sufficiently conpact and

li ght wei ght evenryheRelsle dipp@dtbat ithd G ditihiBh 3 ”«.ﬂ%é Al ghd S

i nstall ed, thereby being abl'e to keep the port?;ibi%] [ ?;pa ?.‘Iei[?it %E)f?lt?f}%/. e}
BRI EF DESCRIpEé $an OFLnvEen®RAN Ny fhase . otheandhaBarrteebsbiasswhemreiiinc
diagramillustrating an enbodi nent in accordance with the present

i nvention; FRE Phqtogleckricranyemsdiiwmegns ef ithe power i sevncedesss of

- o A - Fig . 3.1 | ock di i ' it
conti quidti aretitiay iHifded ¢ sokat S H  "tha YEE52TpBER Y Heran SHow ng
a circuit cafHé Ipbabrasdirdeigs8 Ydihfial! Acludes an earphone, a

headphone or a speaker or the reflecting means of the

o §

power-sourceless terminal includes a retroreflector.
On the other hand, as to the power-sourceless terminal
15 used in the communication system of the present invention,
it may be further characterized in that a solar cell used
as the photoelectric conversion means, and at least one
of an earphone, a headphone and a speaker used as the voice
output means are arranged so as to form integurated
20 structure,
the solar cell and at least one of the earphone, the
headphone and the speaker are arranged so as to form
integurated structure such that when the terminal user wears
at least one of the earphone, the headphone and the speaker,
25 a light receiving surface of the solar cell faces in a
direction of the terminal user's eyes,

a solarcellusedas the photoelectric conversionmeans,



20 Fig. 5 is a perspective view showi ng an external appearance of another
ehbodi ment of the power-sourceless termnal; Fig. 6 is a perspective view

showi ng an external appearance of still another enbodi ment of the 2s

power -sourcel ess termnal; Fig. 7 is a schematic diagramillustrating an
exanpl e of an application of the present invention; - 14 Fig. 8is a
schematic diagramillustrati ng anot her exanple of an application of the

present inventi A and 9B are each a_waveform.chart illustrating

a wavef orm p]ataig;@isg'tlzgflﬁlcogi%‘i‘\éa%%ﬂﬁg 3 hepdphangrrda &Re3keE JtR@dsi on
o S R SNl oAl BRSO BRSNS
o agrom | P WECEICTAG AN snsrdshaggbikorBe g sdbn gy
i nvention; Fsgrudtuseaorr oss-sectional view showing a structure of an
optical isntensi t%h?dgéfééogeﬁ%nsaé nléggtegg%dlor}:‘enéhe earphone, the
headphone and the speaker, and the retroreflector are
arranged so as to form integurated structure such that when
the terminal user wears at least one of the earphone, the
headphone and the sp.eaker, a light receiving surface of
10 the solar cell and a light reflecting surface of the
retroreflector face in a direction of the terminal user's
eyes.
In addition, the power-sourceless terminal may be
further characterizedinthat the power-sourceless terminal
15 further comprises
optical intensity modulation means for varying
intensity of the optical signal passing through a airtight
container thereof due to variations of optical
transmittance of the airtight container in accordance with
20 pressure fluctuations, the airtight container having a
light transmittable elastic component capable of letting
the optical signal to enter into and exit from the airtight
container and a plurality of particles sealed therein; and
wherein the power-sourceless terminal is capable
25 of varying intensity of the optical signal in accordance

with the information by the optical intensity modulation

means,

- 10 -



as shown in Fig. 10; Fig. 12 is a perspective view showing an external is
appearance of the optical intensity nodul ati on neans in the enbodi nent as
shown in Fig. 10; Fig. 13 is a cross-sectional view showing a structure of
a mechani cal vibration generating neans attached to the optical intensity
podul ati on nmeans in the enbodi nent of 20 Fig. 10; Fig. 14 is a bl ock
diagramillustrating another enbodi nent in accordance with the present

[ tion; Fig. | S ti,g.diagramil.lustrating.still another
embodi ment i n'acEREL %H?%%Fﬁétmééﬂi‘agmwﬁﬁn,foa yarsing o

f h i ' [ b bty :
Pl 171s o b e e g o L PnE BRRS1 AT shaetin O dXbiaft
Wi th the presemtainvent thereBESHUE DR FPRrIANIGNMN 6BTopE dNVENTI ON 5

(FI RST EMBODI MENT) Figs . 1A and 1B each show a first enbodi nent in
accordance transmittance of the airtight container in accordance with
5 pressure fluctuations, the airtight container having
elastic component capable of letting the upload light to
enter into and exit from the airtight container and a
plurality of particles sealed therein; and
wherein the power-sourceless terminal is capable
10 of varying intensity of the upload light in accordance
with the information by the optical intensity modulation
means,
the optical intensity modulation means further
comprises a component operable to provide the airtight
15 container with the pressure fluctuation by conductingvoice
to the airtight container, the voice expressing the
information to be sent by the terminal user or
the optical intensity modulation means further
comprises a component operable to provide the airtight
20 containerwith the pressure fluctuations in accordancewith
mechanical operations by the terminal user, the mechanical
operation expressing the information to be sent by the
terminal user.
Finally, the foregoing communication system and
25 power-sourcelss terminal may be further characterized in
that the power-sourceless terminal further comprises

storage means for storing electric energy of the electric

- 11 -



with the present invention . As shown in Figs . 1A and 1B, the

conmmuni cation systemin accordance with the present 1o invention has a
basi c configuration including a power-sourceless termnal 10 to be worn by
a user, and a transmtting station 20 and a receiving station 30 installed
l-n an environnent side . The transmtting station 20 and receiving station
30 can be integrated ( Fig . 1A) or separated 15 (Fig. 1B). First , the

I f FLg . TAWI!l b ibed .. In d | 0gd muni cation, th
C anem t 11 ng® L90Rto oy el BRe thaanafie [8PEETS GanvaFs onoReand ca
ransi t i ng®SPAP o30S " ORafieaRs cal
of the i nf or nat  AaCPEoRalq YeFCEHeTECR L RERON Bl Al BhL " owni oad

transm ssi onpowart-owidel s§agerniifitaPoMeths eWe HRssgbenlyi nal 10 recei ves
a part of the intensity nodul ated optical signal transmtted by the

transm tti ngchanacserdntiosyvas £or the asest termiinal greajyirsd fiur diteput S

the electric st nal, in the formof voice (voice sonetines is called

speech) , 5t hePRbyCEAr SRARE oGommpRigatiendwithe fihe renvizgnment, sidead

i cati - { l pal. 10 ' d fl
Cother par diayiig, BRE P MERT RN LI o A TeSRLRRLF tAT TR
transnittingisspbked,2dt ANEIMILE | €et PRoLBLART {1 Ofcdiife PRIbRA e?irﬁ:gl

at the s reflection in accordance with the information origlinated

term nal usesyuchhasebysodaryicalbutanfethpl sadnd anstpesi maanensuloh ciser
hand, the receiving station receives the optical signal reflected back from
t he power-sd® c"‘é%g%,l%'m%fv%} g% dthfargfdeating ineanat pugh st khe

L Taols e LESSTI SO BRI SOHEC Lo BTLTRE 40 12 00! e
reception. power-sourceless drive, thereby being able to implement
the simple, compact, 1lightweight power-sourceless terminal.
Employing the power-sourceless terminal enables the
environment side to take a very simple configuration, to
15 readily download the information to the terminal user, and
to easily upload the information from the terminal user,
thereby being able to implement the very convenient optical
space communication system.
For example, voice information on an exhibition hall
20 orexhibits is transmitted so that participants can receive
and hear the information through the power-sourceless
terminals. Thus, a variety of one-to-many communication
spaces can be implemented as to events or exhibitions using
the power-sourceless terminals for providing various types
25 of information.
In addition, the configuration, in which the terminal

user can vary the intensity of the light received by the

- 12 -



Next, the exanple of Fig. 1B will be described. In downl oad conmunicati on,
t.he transmtting station 20 sends 15 the power-sourceless termnal 10 an
optical signal having its intensity nodulation in response to an electric
signal of the information to be transmitted, thereby carrying out the
downl oad transmi ssion. On the other hand, the power-sourceless termnal 10
receives the intensity 20 nodul ated optical signal transmtted by the

t itti i 0, ts it lectri ' |, d tputs th
ol ectric s GRS 8PRECRIRRY (tobntbar i WR Slar o Rek handoomotitoad
tion. | ' j - I pLoal 2s 10
ecetves and b LTt ERfg” ER BB o R e ot ati on

30, and nodinfodslabeonnineatid YimétaeedigndHe ghérmlnale reHd18Té508nen
accordance with the - m information originated by the term nal user,

t her eby car rigrglnal user &9 vpdoadahnfogwadrorOtot bhewrei rbamentt sdde
receiving statjion sends .the upload |ight to the power-sourcel ess term nal

10, recePvedSHIY GRbathe ninal| e 45 en Garrbasy rangotus eRabiesss

term nal 10, RABY t I3 Langth rm nal r transpits from
t he power - sci):t}?éc]cekl ess %férﬁ%lngﬁff%'é){rﬁg;éggrﬁénggh% fi‘rh%t%fe%ﬁﬁ} éﬂg‘i% PhEhe

upl oad | i ghtin thelein €8bid 091 BYt 1 0h Ueh82dbyasePhidb I t he
di fference between Fig . 1A and Fig . 1B is that thebliéﬂ%efo?ﬁ?ﬁ%ﬂg§®nload
and upl oad ithehwany-to-Bnge dodmmbntcadpomtspace Eogetler TWeth the
power - sourcel ess term nal 10 of the exanples in Figs. 1A and 1B w Il be

descri bed M SHREPAPTCPMURLGatigR ., AgsFAE the eptdgak intensityed an
tical | 1, ,f h hot gel,ect r | i f
The opt ol HiadTatiCH BRehe” SIn6B e Uadd el "SRR LREERRIE 0T o7

11 in the fagawiaeibafbectidet Ql@&%éﬁoﬂ@é|1?&ttiﬁwp§lé%_’§ufé’rva[ﬁ$€£6§%9 the
optical signal or 20 the upload |ight "back to the receiving station . In

addi ti on, atmtsiakihbng thef ylbxapionhengft mdmrlectthe lilpesl ifteceddabiekhe
optical sensgQr 12 as the voice output is detachably connected to the casing
13 via a co tRPWernspugFcelesst dgiveansnitting station 20 and recei ving

25 ion 30 h ' - pi ' ith.ts |ligh 23
(i g 2) and opt SnfnELREEE Dy REE RIIAEERL R b b htary o madier Fbesane
| ocatiops TeifFdst becanstse bh thél 1E6hha sy i£5% €heNonmalssatisg from

the transmtting station 20 is reflectéed precisely in the sane direction as
the directi by gfassingetite éethairetaioged ] esf othé 1inf ot thio®| -whilehel ess
termnal 10, the light-emtting 5 position and receiving position nust be
set at near Fﬁé’%‘gﬁﬂnﬂ-@@zﬁqug? omhthe enelsengeatstde tohbertigrmbnailn

which the d pa | Qad. s the Iight, can be imple ted.

cont r ast mﬁgﬁn%%ﬁgFﬁ?ﬁugﬁqug%f %é?89i§94§£#$b9nlﬁy &F o Pﬁbgﬁgd
separately moduBdeibh,28¢ tRel 82841 RdddHE i 68P868hehY PAMANPYIM 81 t he
power - sour cel ess term nal 10. The power-sourceless termnal 10 has a

ci rcui t2¢onPiPYlr astheneby dedurg i abEegto2 inimtemantplthe Iduparioges t he
optical sensor 12 and the earphone 14 directly connected

communication space.

In this case, although the power-sourceless terminal
must include a demodulation means such as a demodulation
circuit, its power-sourceless drive is also possible

25 depending on the circuit configuration and devices used.

Alternatively, even if the power supply is required, it

becomes possible without using any other signal lines for
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is thereto via a lead. In the circuit thus configured, the optical sensor
1.2 receives the intensity nodul ated optical signal transmtted fromthe
transmtting station 20, and drives the earphone 14 with the electric
signal produced by the photoel ectric conversion, thereby reproducing the 20
€l ectric signal as the output . In this case , the earphone 14 is driven by
an AC conponent conveying the information signal w thout using the DC

t th i 1 t_t ti I t d
the vor ce outhdl FebE gl o=F CIMN € cubl EalRl SR b PG SHRstES the
AC t lLecit L W%%% th
upl gggPo‘rllﬁsth?t] %lﬁﬁbggﬁﬁgg‘?gd% {tﬂ%rg%tgikgglq'é)r%%&nhisensorﬂ%aa{r%gr ©

ear phone 14 boanniihgwthedrebeﬂvédwlﬂghdsbytthh”??dto@&dﬁﬁﬁiéiCitY-
When the optical signal (Fig. |A) or the upload light ( Fig . 1B ) is

refl ect ed ba€RNVERsOR MAANS it skhe i BroBagBymMeAn sr suchy afs acseconiare
the optical intensjt aci ng hiis or her hand

t inal 5 I f 0] I
et oro LHo 1 BRESEO uc /e BOVEE, APUAAIES ot SPIAEAL (ke hSWAELPARRIHY by

hal f . Carryj [ ' e er'.s o

't ent i onal  oPpRde RR8 TRGHELCIRHELYAR Yo EARBEM Qpr ST E S ilE
optical inteosi spcondaryanitbesy 18 LABRAIIRA O therebyehnEHId N t he
upl oad transm ssion of the intentional information w thout usi"hg any power
source. |ncikeepalthe pertabidlddyerambl Bivtabidditlyy, the phrases "receives
a part of the optical signal and carries out is photoelectric conversion
thereof” and "receives another part of the optical signal and reflects it"

mean the f ol hgﬁgggﬁc%ﬁﬁTI{)ﬁegF?%tlﬁﬁﬁﬁiﬁdgans of receiving the

optical signa an exten € optical sensor 12 can receive the
optical signal with its receiving surface. 20 Second, the | atter phrase
nmeans of receiving the optical signal to such an extent that the
retroreflector 1Figsn lZawid/:B are eptheaschenailiodiagiram i testirad iy f ace

independentlg of he_%ggical sensor 12. The transmitting station 20 has a
circuit conf BUPQBQQi tslRndGRordange witht thge present vinvengdmsnat or

2L ST L) ELERLS 28 P00oB A s SRS g TOEr UL S HRREGRL A °

generator of the'i

pover - saly cebesa powBAodbceddds tE@hi kAW apparatus such as a
m crophone, tape recorder and information processing unit is available .

The control circHig.®isa hlockdiagtam sionel mgiangi roaeiitnt@nsigyraft ion he

opti cal signat generated by the I%&pt source 23 by controlling the Iight
source 23 . ®bradctranamithing, s8G90 odul ati on control of the optical

231 reeponse. tEiPnet SEm SR RAAONEOVITG B SR St g (e
voi ce gener a$pr al2recHiringhsta@4diose 23 generates
20 Fig. 5 is a perspective view showing an external
appearance of another embodiment of the power-sourceless
terminal;
Fig. 6 is a perspective view showing an external
appearance of still another embodiment of the
25 power-sourceless terminal;
Fig. 7 is a schematic diagram illustrating an example

of an application of the present invention;
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the Iight under the control of the control circuit 22 , and can control its
optical intensity in response to the frequency of the information to be
transmtted. As the |light source , a device such as an infrared
light-emtting i5 diode capable of emtting plenty of light is available.
As for light-emtting diodes , they can be arrayed to increase the |ight
intensity in accordance with the transm ssion distance required . In
addition , it isguref e_t rovide t | i ght rce 23 . with t
directivity so tﬁgﬁe i fésa’té)% & 3%3‘%‘?1?%h&ngrgEhtimsfﬁagigﬁea"fq r
direction Texafhey Sof Nafl, apriANid GH6A! bEN thid ?%%eﬁenig@@nﬁhdﬂ-m' ch a
light-emtting source consisting of an LED array 1s placed at e focal

poi nt of a refl efigs wohandpaBaanbi sachfd edverosm é¢hase 11 Lasfirhauy t he
transmtting station 20 outputs voice using the light in the present

embodi ment, hWaviefoige efsap: iedlectBlicerigpiad, paseingnghroudie
application - urppse, the vojce generator 20 can be replaced by an
infornaﬂﬁﬂlBgﬁiﬂﬁkébgﬁf?aBPEWQﬁs PR ﬂﬁtBUFQHﬁﬁY%%Qh55§t&ﬁQuHﬂ%nand o)
forth. The r PAVA t.ad 4 L reul nt. j syincludi;ng an
opti cal sensg‘?g?'?\léd}%laé a%ﬁgﬁgwégéﬁi%ﬁtggéégégs%om cfgni%% te%ﬁ'li%raolr,
exanpl e . Thanax@ige o€ fs0a. wHyrdfoimechait! Ydeusttafihgs AW t&hd PE
emtting the upload light . The optical sensor 31 receives the optica
signal to bevazdatdonsefithedioht enltted finol@ tmansmiltddimylstatior he
power - sour cel ess Lerniqgl 10 (in_the case of F%%.élA) , Or receives the

upl oad 1ight to bé%e tﬁﬁt$e5998&@ﬁ¥ﬁ;@ﬁ%ﬁ¥ dlusiating aeptdard by
Lhe POudl SouhbBlaNe e (h "abobidarde IELH IRe" it dont | Bpban i | o7

carries out the photoelectric conversion 0O ical "sig Utput i5
an electric signBlig. A3 1Beaoprbsal-sRISBnSL v e OhORHLAGEA 08 t PACHHRIS

pi ckup device for a canera is applicable. A second di nensional photodi ode
array can al@f ar aplebcaXhion tensiryrmedndaitti B2 mesals) 1esthbeembddimsEriton
transmtted b¥ tg? user of the_power-sourceless termnal 10 in response 20
to the el ect?PcSERYII K HEr £06m the optical sensor 31. For exanpl e,

consi der the casg;whens, t. S .S, |l oads to the enviyonnent
side the instr uctﬁil%s 125 Jfr% #hégge&e%gﬁjb‘%gg\t(lﬂqe %Wofm%t?gneFEMit ed to
the powas- scappebeasic 6 2EHEbYpthe R e i OFFmRRRI{ ¢ £6n ZRehis N Cat e
YES or NO. As described before, the optical signal or upload |ight which
bears the intkaspmpadimentrassshpwn timrBig.by0;he nanual operation is
refl ected back. Thus the analyzer circuit 32 analyzes the optica

- 22
intensity to resfoPe }ﬁel§e?éﬁ¥?§ﬁ‘?ﬁﬁﬁ%ﬂﬂq¥ﬂV%?Wcﬁm%ViBﬁ ALBLFUPEYIO
sent fromt r@f%ﬁ(eﬂan&f@afﬁr@ﬁet ig?%&%@e{:ﬁﬁar%%&'ﬁé‘ﬂleajnos atthdilSa B S

the anal yzer circuit 32 can
optical intensity modulation means in the embodiment of

20 Fig. 10;

Fig. 14 is a block diagram illustrating another
embodiment in accordance with the present invention;:
Fig. 15 is a schematic diagram illustrating still
another embodiment in accordance with the present
25 invention;
Fig. 16 is a waveform chart illustrating distribution

of optical intensity; and
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5 YES or NO by conparing the voltage | evel of the electric signal output
fromthe optical sensor 31 with a predeterm ned threshold value. The

anal ytical results are output in binary notation of OV OFF, or can be
output in the formof a signal representing the contents of the information
to the termnal user wshes to transmt in accordance with the application
purpose . In the foregoi ng case , they can be output in the formof a

character code s al resentin YES/ for exanpl e.
Therefore the intgggctl vei%o%mﬁﬁfog’ %#@’é?meéb E‘g& e i de and
user side casmBedimdd¥rensed B}Sr‘?ﬁ?é g ¥ ofccordi ng
to the analytical result si gﬁa t he %lrjg%lls:ﬁ‘l Fﬁﬁ%égl onli%% can ?l?ansm t

t he downl oad i nformation corresponding the upload information ( YES/NO in

t he foregm case transmtted to 20 the environnent side by the termnal
user. As for -EQRir CARBYI NG rOW'RaTHEO INSEENT RONhe conmuni cati on

system i ra}' accordance with the present invention, it can have a speaker 15
incorporated into the casing 13 as shown in Fig. 5 instead of the earphone

14 25 as shopfrRBTFi is case, the card-type power-sourcel ess
termnal 10 Qmpth reggdc (%DI%IEC Irzess and wei ght can be inpl enented by

thi nni ng not onl Figke Rah@dB edeh showd £1PHt eMbisiif8neRld §8botaaHYe 12
retroreflector 11 and speaker 15 incorporated into the casing. To achieve

the card typeithtthe preSeMblimxem'ehphoy Assshawncdinl Fdys & ddasid/dB,
reflecting sheet as the optical sensor 12 and s retroreflector 11. It is

obvi ous t hat “P8r FPHIY therug¥stan jt%@%ﬁ?ﬁﬁéﬁ(?elﬂjam thearzespnt

Al t er natyigvel hane-4y (Ey\qF as. shown in Fig.

6 is al slo po%/rs“lrgpeﬁ%r‘fﬁe povérgggur ce oerggféé?:#% 1{%&2 q i Fi g. 6

i ncl udes an powegrghuicdlSss Begplitvareald tdbe apsra b?car ke r%frlc?%{' ”9
sheet 102 integrated into a single unit . Mre specifically, a sheet-l11k
optical trarteansmitidniggtalidore20rgid e redé bringgs tsiekon BIPi pbaadd el ound

t he sol ar cern 101 on_nearly the sanme surface is attached to an ear
attachment i |?1’6I%|BVFI§°E‘H?Q%r§ﬂ‘B%e 18he ‘FﬁéWﬁ“&l‘ﬁt¥’é9e$tﬁﬁgo§Ur2f0a@él®f

rof | oot ing oreet 145 EAE1LhA Gl REEhE RS IFAY 18] i ShbARAT o

si ngl e- pisece(Epgst nwat.i on, and face in the direction of vi si on of the
term nal user when 20 the term nal user wears the earphone 103. The
t erm nal i ncI udeEanIty the lessanglaocofsRdagn J1Acanikktbhagdbstwided.he Taut put

t erm nal Lé ﬁg cel | 1lla ) and the input term nal of the earphone (
12a ) wit hoftOEpBREr COUP Lcatelons @%a‘ﬁ%ﬁlﬁm#&ti&g Sitaf ko 20 spmsie (

L2 (Do e BSPRSe PR e e sy’ (ot ab RIS S 30
descri bed bef®santéneibormeadladiitth RAVREsPHRle tios ahC¥bbediclie gnad?
20 of the information to be transmitted, thereby carrying out
the download transmission. On the other hand, the
power-sourceless terminal 10 receives a part of the
intensity modulated optical signal transmitted by the
transmitting station 20, converts it to an electric signal,
25 and outputs the electric signal in the form of voice (voice
sometimes is called speech), thereby carrying out the

download reception.
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ear phone-type power-sourceless term nal 100 can inplenment superior term nal
fattability, enabling the termnal user to exploit the interactive

comuni cation with the environnent side. 5 It is obvious that various types
of the power-sourceless termnals such as the earphone-type and card-type
can be appropriately used in accordance with the environnent or application
pur pose. The operation of the comrunication systemw th the io foregoing
configuration w used as an informatiqn system of

| he d i bed
exhibits of a nut%amﬁa%g@%fémﬁ#@?ﬁiow the payer- sgureediass t8AMAal 200

of the nuse EXE D! i i s .
Above the egihr? Eﬁi’s 201§)g?113“§§%}@?%a¥n%%?}{%% ell\:/gog:g{’?éﬁsgﬁ%@ggh;%&%4
are placed foptpeali siggalnteafivmiditadoyt thiet BxhERLS 130 s¥t 294 20,
respectively. The transmt/receive stations 203 and 204 have their voice

generators Andpngdifiesstithe inteasitfyrofittbe epdiicalhesbghahi bt e and
202 in advance %,havi their control circuits 22 (Fig. 3) 20 control the

li ght hso_ar ce’%e%?%g?’ Bog 1im PW@?‘&P_W#E? thet iPﬁ@@?t%%ﬂ_%?bﬁéﬂ@,te_cdlat
esponce 1o Bhethe EREnEE C0LERE. HeEoT crtaVATd, oBE, ShernidRe A

visitor or ar&hfmiglsieie! B ¥KE’ 8the FHANONEnkY Mg 1% €SS
terminal 100 on his or her ear. Accordingly, when thg%l??'er 0 kgég'ttit e

exhi bit 201, receivess the toptiicadcitsignal roflenitiddcapki Exbonsitgmal in -
25 front of the exhibit 201, the Ii%g; receiving surface of the solar
cel | 101 of RIMEPoROMrSAkees derninal i), apd anadyzes bhe imEormation

oot vedtur (Y ESEREHY il {¥Reld s PREBR IRA FOuRE BRI TR e
transmt/recqdMpifibdlioON R83cddan&ESH th ﬁME&ntﬁ&éﬂfrof?%He &Bgc%%%[f I es

out the photoel ectric conversion of the optical signal Teceived e Vvoi ce

i nf or mat i on stkgnai, exhiehiabY Odarsyrieyy aslut ethendplidgdit récapttilon ear phone
103. to Wien the_voice information inquires , "Do_you want another piece of
i nformation?" atNext.fthe exampda, ofhd igerlBawiddpibe adesoribed. Tdmuake

a positive " ! termnal,_user 205 h t he recursi reflecting
sheet 102 omi?a%\%e%%‘@&?@&i‘é@?eﬁ% raf@m;.g?:p&g[ SFﬁ‘%]ﬁIb@ Bend{ ¢ t ed
from thest r aitdrigdvdis- §bacUL &8k e fnbhhe1 6P4 0 § f

receiving stati c?n 30 for a specified tine peri O%C%%?ggi %:L ﬁgﬁ%ﬁﬁ%{lg a
negati ve ansiies f'rN@nsitirenodelalttdorn ha opsporisesitgnah ebétectiedsignad t he
optical sensor 31 of the receiving station 30, imediately foll owed by 20

i nterrupti n®% Ad4 igformakiaanke be taanamtthgds heherahantasirydng outte
Ot P SRR SR 1000, "t LR SR B,
I nf or Mt | on g - bR celfels Abdrmiida Py 6 NEEEEUVES ki EC1ht R iy Ce
20 modulated optical signal transmitted by the transmitting
station 20, converts it to an electric signal, and outputs
the electric signal in the form of voice, thereby carrying
out the download reception.
Inupload communication, the power-sourceless terminal
25 10 receives and reflects the upload light sent out from
the receiving station 30, and modifies the intensity of

the upload light at the reflection in accordance with the

- 17 -



2s four times with hand at short tinme intervals. In the receiving station
30, the analyzer circuit 32 (Fig. 4) conpares the voltage |evel of the

el ectric signal - 26 output fromthe optical sensor 31 as illustrated in
Fig. 9Awith a predeterm ned threshold value as illustrated in Fig. 9B to
make an anal ysis and decision as to the reply of the visitor as foll ows,
for exanple. s ( 1) After an electric signal greater than the threshold

ever of tnetaFSEMRLIQH Greforfhe iy FRR. Enminat (BokFuc thedeltic
fthe BFEStH e AFESH T 188
analyzer ci ronrerany SRLILES! B Yol R RES o AORr o PIT SR, hERG B, ¢

"YES'. ( 2 )théteeceivdlmgistatiopnadeisatRe upandderijheshe dna@! ve
occurs, the analyzer circuit 32 neasures the tinme period in which the |evel
of the el ectPP¥es-goargelesshbeowingd t10 eshecdivelsucdhe Iiplbadmidgirted

time period is.less is.than_the ecified tinme period, the analyzer circuit
32 nakes °a d'é%?lst?f)’?fetd?ﬁ?c%hgrp@bl% SoPOVRE HAE SR Less kerminadodd ngnd t he

decision, t e i ' ' g lnteractjive downl oad as

ol 1 ove. " (179 2FR=EECERE LAtbimd £ ot Toariinaf 5688 1R ERITRRCEROR S 2o
the transnm tthegpswai-goucd De§8NEeRAIEY D CER QEc\b‘i'd%?néﬁfﬂi tiegyg by
using the light that is intensity nodulated in response to the electric
signal . ( llintensity cSdhd Upibad AHghtecetengbyt aldmaryBigi 0atr tdles t he
transmttin station 20 to halt providing the 2s information. Instead of

t he receiviaﬁp ?afi ERCEPLIPRt her control station can carry out the

i nstructj,on pro | > I ' the visjtor, or the_term_nal

user 2051 wear i nﬁﬁgaggf&%ﬁee- tdyipfe]f%%\_é/\é?-ggéﬁrtyeqe&sﬂf%r rﬁ_&aﬁnaogiganl sten
to the voi cels nEpatathen 1y | Fot0eheNacdn Fodl@Shh8d upiydY 11 £0dnQked04 I N
the exhibition hall s In addition, the transmt/receivé station can receive
t he i nf or matimnFigemldhe hut néephrated 206 MhgselB.ne of vision is directed

toward the tranzﬁit/receive station. Therefore installing a plurality of
transmit/recei ve' 3% PPHRT -SPNLGR1 88 texBNAL nb0ppfir #he yexampbes in

transmt/reqel ¢, siR'LRAS18%%1319 b b el PE8atmdss Spbifically. Tt
15 has a casing 13, on which are mounted an optical sensor
12 such as a solar cell for the photoelectric conversion
of the optical signal from the transmitting station 20,
and a retroreflector 11 in the form of a reflecting plate
or reflecting sheet for reflecting the optical signal or

20 the upload light back to the receiving station 30. In
addition, an earphone 14 for outputting the electric signal

fed from the optical sensor 12 as the voice output is
detachably connected to the casing 13 via a connector.
In Fig. 1A, the transmitting station 20 and receiving
25 station 30 have a single-piece construction with its light
source 23 (Fig. 2) and optical sensor 31 (Fig. 3) being

installed at nearly the same location. This is because
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as to which transmt/receive area the user 205 is present . This makes it
possi bl e to construct a communi cation systemthat can offer nore

i nformati on appropriate for the termnal user. 15 For exanple, Fig. 8 shows
an application of the comunication systemw th such a | ocating function.
ln the exanple of Fig. 8, a plurality of transmt/receive stations 211-217
are disposed in the exhibition hall 210, and the term nal user 218 can be

| ocated by the communi cation 20 between the plurality of transmt/receive
stations 2118ingekhetopticadi shgnadckrangmitied Exomthe txanspidtdngy of

e 1t od é{ ?Z%%%%&Sot&a%?%%%?iéééa%@ﬁﬁéé‘%fgehﬁ 1naith 3 éﬂi\%%étté?qerbps
211-213 [ ' [ | [
ignals of LhE Fha QEFERYLCHF SidEg Ny Fhe Tetiabedad ot ¢f

- roughly | ocathet powerr+gdatcuiess? tormifal 29, tH® P{HRE-ERAYEBELGON
suitable for the term nal user in accordance with the |©ocati on.

Fur t her nér e, PSiLtilom@ndhedaaiving positlpnofmusttebeeseitnalt nearlii &hwkes

it possible to Br Vi degt_he termnal user with further suitable 5
i nf or mati on Saf ﬂ-e%ﬁﬁ onp uFRPEry the ingharrieees congkragtion ingnal s

used for thegdndiVi I Lnal _uyser h | ff.ere vel engt hs so
that they cg‘ﬁhgght Fgltléznq(%‘tségbgﬁd a%éﬁe‘?%%%&?n%ﬁ%@ de%? yﬂqﬁ% fc(?rré ?ng _
description lapIRMeRell A YYHELAEEARLER BA1SNOLE UHBIUGHREL QRGN | 1
accordance wth the present invention. The present 1 nvention I Furt er
appl i cabl e teft Hégf.ollBowithegxarpl decated )séparately & citgrdnsmd twiadd t he
transmitting station and receiving station enables a reader wearing the is

pover - sdfr ceFeseiver Ehm 1lighkegeparatehyetei andrfremetbe t he si gnboard.
(72)) Sendi g g Bilfod 0558 S oBindfy YPbE® | 1 or T on

The power-sourceless terminal 10 has a circuit
configuration as shown in Fig. 2, for example. It includes
the optical sensor 12 and the earphone 14 directly connected

15 thereto via a lead. 1In the circuit thus configured, the
optical sensor 12 receives the intensity modulated optical
signal transmitted from the transmitting station 20, and
drives the earphone 14 with the electric signal produced
by the photoelectric conversion, thereby reproducing the

20 electric signal as the output. 1In this case, the earphone
14 is driven by an AC component conveying the information
signal without using the DC component the optical sensor
12 produces at the same time. In other words, the voice
output is achieved by the power-sourceless mode using only

25 the AC component.

On the other hand, the retroreflector 11 is used only

for the upload. Thus, it is not connected to the optical
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fromthe transmtting station, for exanple, enables the term nal user to
listen to the nusic with the 20 power-sourceless termnal. The term nal
user, on the other hand, can instruct the receiving station to change the
music . ( 3 ) Using a plurality of optical signals with specified
frequencies as the optical signals makes it possible to assign a plurality
of transmt/receive stations to a 2s plurality of termnal user in
one-to-one correspondence, thereby being able to transmt different(ﬁéeces

of i nfornati 8APEET hé NG earphong ldfafithe dawnloader Enather wor

| yi th L.gat | t h |  of k [
Boos bl'e (o tFoaBHAPEE b eTER TP S HhER e St Agals sTaim L @g - 1 ¢
e - ! . ba! ! ;
Girect et 1y, "BaPF SR GbUsA1LGRES (PTG 18 s BRBAAbIHALE K the

stati on and réeecededeig/ stg tdti GOshpitHdLetP A e SDOEEBIEEE, HidtR ML E
subjected to filters for [imting the pass bands . Thus, the pairs of the

plural ity of ueEnSan madtitfyetbeavpdicahdipbensityuriaye| paciagrhia orr e
the filters to carry out

[ d diff t b limted
?lengrr%essi Ionhg%gp’faé’%:;s?%ﬁrﬁnagﬂ‘atrl%%ég?gl'yLﬁ.ctﬁ?% }b1 tovilRd @Rt e8hean be

enuner at ed Lat | : r figuati f or_the
node of out S‘?;?F?qu't Rg%ﬁnggg:%al}ﬁlr}ﬁ()%%eﬁléi?ﬁe gg\%‘lﬁho%go&éﬁ )etﬁfn@tnﬁ} | of
the terni nal opeeatiidn ifn pPEEPONEE T HUERE! Uk 'desowhel neend Sdgapl the

I nformation froduced by turning on and off the LED ( light-emtting diode )
, or by varyltn§ormatilarrisugh ois t$eleatilond ofi YRS orSNGje cam ividmyartite

mdul at 88 oftPEAPAL TAEPRELRY EodtS T bagtdh K8PERREcto id: th@raRTinot
e oy Lo iindtatd Wite Stosh WULARLRSRLSRLARE ShbIRARAE ..,
i n conj unct i bmfeirinktiftm ivitRoad g eahit F@Eze% gbegge., In this case ,
to output the visible light , a visible light-emtting diode is used which
can be driven bylacideptsily, awfior tie exanple qoRéyg .ubAnd e parasys t he
electric "receives a part of the optical signal and carries out

15 photoelectric conversion thereof” and "receives another
partof theopticalsignalandreflectsit” meanthe following.
First, the former phrase means of receiving the optical
signal to such an extent that the optical sensor 12 can
receive the optical signal with its receiving surface.

20 Second, the latter phrase means of receiving the optical
signal to such an extent that the retroreflector 11 can
receive the optical signal with its receiving surface
independently of the optical sensor 12.

The transmitting station 20 has a circuit configuration

25 as shown in Fig. 3. It includes a voice generator 21, a

control circuit 22 and a light source 23. The voice

generator 21 is a generator of the information to be
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- 30 si gnal passing through the photoelectric conversion as the electric
energy of the driving power supply. ( 2 ) Considering the reception and
transm ssion of the information by the power-sourcel ess term nal side, the
5 transmtting station side transmts first sections and second sections
alternately as illustrated in Fig. 9C. In the first sections, the
transmtting station carries out the intensity nodul ation and transm ssion

of the opti caI Si gnal for the downl oad conmunication (thus the first Zo
sections aretraasmiteedcto; e fpOWerhsouragkess bermiaalerkd naandi de )

On the other n the second sections , the transmtting station
transmits Il‘dgia\mlﬁ%o%r%?aﬁFaltH&ﬁéﬁ% ag microphang; gkabf nesprder

subj ected to i f hus
i5 the seconghggjéitl?%%@%atii?ﬂansm lg{ej(':% |r5|§:"n%s1 IF' %qﬁge Vi el&%éoﬁﬂ:%?it he
term nal sidelrciddorat ngsya bh&diﬁl.elf mrtlhédﬁ(l‘&&:riﬁulfl@@' fﬁ%eh%‘rirﬂj‘aéfca”
carry out the upload transm ssion of the information by varying the

i ntensity of thﬁeqntglmabysﬂ-gmlng;emératddoﬂD}orthdnell.ghdz isourwe 223 by
transm ssion s ﬁ?ﬂ P@Ef transmttln station can_obtain the
i nf or mati on ?P ]t]t thenlightsaureap useFORA¥apBipyithe fntemsity
Al t hough th e nt oY i.ntensity nodul ated
signal, it ?géﬁﬁ?%g:'i[}gne (g‘@fr}g m fe\r,@{ éﬁ‘éf‘igﬁ’& f ¥r’rcé?'§r£ﬁa\9@r’$%&The
poer - SoUr Ceb@esb Wfﬁngaﬂhaerdfﬁxfa he1tabRN Y &H@dﬂ@itogoﬁ rdd'®23

, an

reflected |ight WIthOUt using - a powel source . exanpl e

airtight conialrlﬁi@‘pmgdt@ethefvaitamisveﬂabfdzhmt@icelsjjgha)l gendrktiad e
the reflectin 9 @éate of the power-sourceless termnal. The airtight

cont ai néx® i g € voirengenenatesiz v i iiheikighbrseusees23sgpnenatesyr al

part, and p C 0, or.bi_n has [ h|te encl in t
BTt ght confBerifant ndRIERC 8oty B R pUpREAL RaFSuEE e i,
the user to ¢aR E:bhrﬁzeﬁltmsabbtﬁzgiﬁl C:Qﬁi:éh%@.rt’y ti}? +85pBRidey ¥ thE ! ght
passing through the airtight container is io nodulated Tn response to the
voi ce | evel .fraquessy whgtheatindoxmatons tohdd rtrassny tiedul ated theght
to the el ect e S|gnal and oqutputs reproduced voice fromthe speaker or

ear phone, i‘:ﬁpitl 9“5&’@4 Fe dediice mdymg doh indirared blahtremid tiing
by, Such ;"r”m%%éa?s SR ot oAMRE G R L BRE Y, B, hiht f cavpdable ™"
e descr i bed; n T EoAet STy B B o R W e fApeRt G abcRhe M |
the light intensity in accordance with the transmission
distancerequired. Inaddition, itispreferable toprovide
the 1ight source 23 with the directivity so that its emitting
20 1light is sent out in a specified direction. To achieve
this, a configuration is to be considered in which a
light-emitting source consisting of an LED array is placed
at the focal point of areflectorwith a parabolic reflection
surface.
25 Although the transmitting station 20 outputs voice

using the light in the present embodiment, this is not

essential. For example, according to the application
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20 (SECOND EMBODI MENT) Fig. 10" is a schematic di agram show ng a
configuration for carrying out the upload transm ssion of the information
fromthe power-sourcel ess term nal side by nmaking intensity conversion of
the reflected Iight by the power-sourceless 2s termnal. Fig. 10 shows only
a main portion of the power-sourceless termnal for uploading information.
The reference nuneral 20 designates a transmtting station, - 32 30
designates a receiving station and 110 desi gnates a power-sourcel ess

term nal . THRUrppseendhenweice genedatiomna2@scam ds i replacedhdy yan

nodul ati on aps ca% bl e of var¥i ng the transmttance of Ililght w t hout a

power suppl y-DtQIHag drheratop| sud tahke  bar the symutonede such
term nal 110, CoQRpri C 12 consisting of a corner cube or the
| i ke for ref?%c?ﬁnéﬁtﬁé’alélg%té’?r%%t% | ight source 23 of the transmtting
station 20 to appraxi 5o 6Chha8Na0E1 FaH lyi-ght
and the optical ioei jrﬁtgg%gilvtimdul atllgnjﬁegﬁg ?1%15??&£a%€1?ﬁgggp d|Q.I(;al

path to the imp¢iudingeanoopilcefl Sensme e Viand ditdmdl pRerocipesdithg A he
light emtted fromthe Iirght source 23 of the transmtting station 20. The

li ght enittc?F {$RaWRKAN Fdigt. dourfar zxamplpassThe iexampbaghft FdgoptliRal

i nt it I i . 111 is, the int it dul at ed ti I
Slonar 1 rOREhRR aletiagR ' 8t Sovinge SHOFr St ting: ShaguBlaad
30. As the Ij ' i Lt
Station 20, SEPREEOVIAE optieRI0RaRr M rediveg AdDREIRAT Biki .

optical sensbo B4 senti bgs tiHee tpansmi titimensstytrbaul® ethd i B8F1bbaled S
reflected by the reflector 112 in the direction opposite to the direction
of inci d@ncRY THee rpewr¥rFeuscrlens sbeumdaalniliht(ckn t Hize cvapet off Filge

hot oel ectri ' 25 fed f [ 31, foll db
Gut put 11 ng 11 r QFBo8Mwar ERE tninemiioh, & heiern oo wkhe Beesimigd
tati 30 t ; ' [ ' -
b i nor por ol St T ano thd GSeE vTog ELEhesrelf oy Pehet BT fadtzopp i

recei vi ng sttarminadQ. 10heipl theneaseodf tibgl i DB) , S@HACENER Eardale’y Butred in
accordance with the application purpose. 5 Fig. 11 shows a configuration of
the optical the phetae jciconvensionof the spyicalisigradrtmoutputer al s

wih a danseinETAcEt alandl ™ e Fhe B IRAY PanSoRs loah RIGRGALEAS ghi
:M.S . ﬁplto'h'eef'-r aor?gs m&é pLku'dBv18e 2o At LA AP W& A5H1 1 BatY UNGL ! On
second dimensional photodiode array can also be used. The
analyzer circuit 32 analyzes the information transmitted
by the user of the power-sourceless terminal 10 in response
20 to the electric signal output from the optical sensor 31.
For example, consider the case where the user sends, that
is, uploads to the environment side the instructions as
to the selection of the information transmitted to the
power-sourceless terminal 10 by the manual ON/OFF operation
25 to indicate YES or NO. As described before, the optical

signal or upload light which bears the intensity the user

assigns thereto by the manual operation is reflected back.
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conmponents 11la and 111b, and an el astic conponent 11le. The airtight

contai ner nodul ates the intensity of the |light by passing the |ight through
it . Inthis case, the intensity of the |ight passing through the

transm ttabl e conmponents i5 111la and 111b is nodul ated by varying the

t.hi ckness of the airtight container that transmts the |ight. Accordingly,
the conponent 111c through which the Iight does not pass need not be a

transmttabl e conponent. To vary the thickness in the optical path
di rection of TRHE ?ﬁwywra%muhbm paelyzes thesophicailghntensd ty

| asti t 111e i i.d hat d d t ts in th
oot on oPeRe Baskhife | P8 GE1Eeh 100 1 SERARAT N LRPOFRS i omab oty a
tube 111d f i t | j i t-h
Libe {oonpoeSTR Benk £20h Hielikef 0 ks HOMRINHIuIde1 ekl ke kfiandl"r
ternminal userouttThstité arelweds ofthdandiBezds Hrd@it @gaaahede*cafm%feati c
I N e

conponent 1llle receives the breath, expands and contracts - 34

directi o of YESeozur NOwby conpareiygvihei wgltlage Nieckskessf i thé helaptirdd
path directi Oﬂ of the airtjight container., The airtight container, which is
conposed of $hENALLREPYRERITAM EBpRReheal sensamnd 1 with anrgdetarmined and

s elastic c cl r .Gl or_absaerbing light sucgh as
graphite toaé?g?egptﬁeljdééﬁ J(':'g "t ?gﬁém%&amfﬁ%irﬁgﬁgﬁ'%@ t h‘é‘qBPb@sf}r%
variations. bifgary? nPtWEien 68Xl ONYUFRPISAT 386 Chaf ohh?p@&)tiﬁathlﬁnk ty
nmodul ation neans 111. In Fig. 12, the sane or |like portions to those 10 of
Fig. 11 are @fsaghigndlbyepresembingf thencententrsalof tirel 1mEormaetian ed

descri ption 4';5 ogitted here. To upload, the term nal user of _the
power - sdfr cetResteEMingd uger vishes dmriransmitadn acanpdarae vith via

the tube 11 i r ] ei ve station 15 transmtting station
20 and rece%@?%éﬁ%?‘?’%&%%@e‘é}%{gt hef%pifl?%aqomg?%ﬂélpgt GeBRe H’xe% can
power - sour cap&ssutsui 1al theOf r edyl f t '

Thus, the air vi brgti on is tér a%?rﬂhl Hlﬁg ?&a?%@%?%;%%éc%f %ﬁéntaglﬂfg‘!geand
vi brates thestynaili reporgmerhingl ¥ES /NO hefdir extample?D of the arrow P . In

this way, the dynamc internal pressure in the airtight container varies,
and the thi cknesshgrefioreithe ghntegachive cempunipakdiam hetweeghthe

pasees, ko g Bohlith EEALORAE, il OB OB LT RREMARYLY
[Frbvah | he CPuesecRn (ne s ahamoubay) gocbed i Wl 19,
station 30 comativticed resuliylstigreal, baek framsmbetpowestadiiarel2essan
term nal 110, and reprodyces and outputs the voi ce transm tied from
information (YES/NO in the foregoing case) transmitted to
20 the environment side by the terminal user.

As for the power-sourceless terminal 10 used in the
communication system in accordance with the present
invention, it can have a speaker 15 incorporated into the
casing 13 as shown in Fig. 5 instead of the earphone 14

25 as shown in Fig. 1. In this case, the card-type
power-sourceless terminal 10 with reduced thickness and

weight can be implemented by thinning not only the casing
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As descri bed above , the present enbodi nent carries out 5 the optical
intensity nodul ation using the dynam c pressure variations. Consequently,
it does not require any electrical power supply, thereby being able to
transmt the information fromthe term nal user w thout using a power
supply. io The foregoi ng enbodi nrent can be nodified in the foll ow ng
fashions. (1) As a neans for generating the variations in the air pressure
ot her than the voice, a structure as shown in Fig. 13 can be used. In Fig.
13, the refeldncbufupdsa the optdatkispnees k2 uretroref leesiomakkamd

spring and 111 esi te a button .. The button | | 1g is pressed by the
spring 111f. S?%@?‘ﬁ-:rr %E%nQ%POFPgmq Fe RAFHRIby Fechshieyve the

operation of r | g e Ut"QLf o.tr 1 t__air _vi-brati to.the
el astic corrpgﬁen %&e’ ('{_ﬁo%_QZE’ S oév\I]n&'lg%EFFé. %@i&rt#i §%§‘I%$ro cp%jgil BPQ to
transnit therpees®ive BéEBbLeANG HIfsst byst BReOBYAIELD SEnkBS Y thy 1110
to the élastic conponent 15 (not shown in Fig. 13) by filling the tube 111d
wi th a flaui dretZorest keotorrl heclidnisobdiousndmt tiexminaelaan 2nclude
vibration, a structure utili zi ng}ﬂterrper ature variations can al so be used.

For exanpl e, PQtihdhe Rasphone 44 @ndpspasken dJyenerate the air

vi brations in su ner s 36 that, an information transm tting person
t ouches or rel eag‘g'é:%trﬁlgaq‘-sﬁé LY e ABY f%ﬁ%@f‘%aﬁw erR°‘Y%rv§P§7‘rﬂ?e1%~°nfgpe

t hereof . (3}efnimauo hedel g &nbgdi { r Rigbed gy way of
exanpl e of usieng Iigh[h% hghir)gdi gmwartglé&otﬁe!rtg?%g%% ﬁ%gﬁlﬁéﬁ? can be used.

In this casepowhe-asicurghiessntarmdnaduiliodbkhowar irh@iradieo indaideés an
enpl oyed. (4) Although the foregoi ng enbodi nents include the conponent for
gui di ng ¥he §8FPRONng L03anapeolawnoedlt 0devwnil 2 neruuspuearetleatindi s

e e o CEHBUR £ LRSI LIS 4 81nG1 N 2L Mbr2 dpdBaEIGaTNy °°
a sheet-like optical transceiver having the recursive
reflecting sheet 102 placed around the solar cell 101 on
nearly the same surface is attached to an ear attachment

15 1including the earphone 103. The light receiving surface
of the solar cell 101 and the light reflection surface of
the recursive reflecting sheet 102 are disposed such that
they are integrated into a single-piece construction, and
face in the direction of vision of the terminal user when

20 the terminal user wears the earphone 103. The terminal
includes only the lead (not shown) connecting between the
output terminal of thesolarcell (1la) andthe input terminal
of the earphone (12a) without a power supply such as abattery
for driving the earphone (12a). This is because since the

25 electric signal produced by the solar cell (1lla) directly

drives the earphone (12a) to output the voice as described

before, no other dedicated power supply is required. The
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light , it is possible to use an optical systemother than that as shown in
Fig . 10 . For exanple , a conbination of a lens and reflecting plate is

al so applicabl e depending i5 on the application purpose or geonetry. ( 6 )
The conmmuni cation performance is further inproved by providing the optical
bntensity nmodul ation means 111 with an optical systemfor guiding or
shielding the light fromthe |ight source 23. 20 (7) It is necessary for
the airtight container for uploading to include at least a transnittable
conponent f o?aFPHﬁ%‘t‘%YF@ ROVeKr ouree lesrl tarminglille oqninpilement

can be 25 o SPRSEFOR ERmnal £ ERek i Tl ceRebisnd Hhe i%é%ﬁm”e:t:tfsééﬁt ,
embod ment  2- godiPacas Ry 1htdlac f’?%%i??@ﬂm?f*#ﬂ*?.fﬁfc‘; e R by tne

pressure varéeavieohmesithgsdde.vi brations, and reflects the nodul ated |ight
in the direction_opposite to the direction of incidence . Accordingly, it
can obvi & e t he htdd obviows thattvarious typss o&Eotzlheq:owdﬂﬁiéI sburb@]v\i}q}ssibl ﬁ
to transmt the infqQrmatiaqn mnthout t he_power suppl I n addition en the
opti cal rmdu?%ﬂ“&ﬂagss dehe 92 EPhenE iy Re raWb@é\Fdoﬁ-Ylnﬂ aardet he

onal into TPREOpEleLY ﬁg%%ﬁ“fﬁ e kRas o TR b S oMt 95
transnitted_éppltaaqmﬁht%yfﬁgs@perat|on of the user by installing a neans
for generating the air vibration.
The operation of the communication system with the
10 foregoing configuration will be described when used as an
information system of exhibits of a museum as shown in Fig.
7. In Fig. 7, an exhibition hall 200 of the museum has
exhibits 201 and 202 such as pictures hung on its walls.
Above the exhibits 201 and 202, transmit/receive stations
15 203 and 204 are placed for providing information about the
exhibits 201 and 202, respectively. The transmit/receive
stations 203 and 204 have their voice generators 21 (Fig.
3) store voice information about the exhibits 201 and 202
in advance, and have their control circuits 22 (Fig. 3)
20 control the light sources 23 (Fig. 3) such that they emit
the optical signals, that is, the intensity modulated
optical signals, in specified directions in response to
the levels of the voice signals of the voice information.
A visitor or a terminal user 205 wears the earphone-type
25 power-sourceless terminal 100 on his or her ear.

Accordingly, when the user looks at the exhibit 201, or

turns in the direction of the emitted optical signal in
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(THI RD EMBODI MENT) Fig . 14 is a block di agram show ng a communi cati on
systemi5 in accordance with the present invention. In Fig. 14, the
comuni cati on system conprises a power-sourcel ess termnal 120 and the
transmtting station 20 to operate the system as a power-sourcel ess

downl oad apparatus. The power-sourceless termnal 120 and transm tting
station 20 20 correspond to the foregoing power - sourcel ess termnal 10 and

transmtting_station 20 (Fi ﬁ% The power-sourcel ess term nal 120 of
the present ERBBY REnthe 91asthepbdeﬂﬂscunnetetsgdswmﬁmnh of

t T L,th i t | ude th flect 25 f
o n aTHE: PRI ﬁ&?eﬂgs the, e Eet PR5cRlaRS | LORPLBaT0 LA, 6.
The power - 5Oﬁééébeﬁéwéfﬁ%ﬂéltﬂa?tpsrﬁfggi‘bﬁ%ﬁh@e B4R o%?é”z‘bed ESSrhyg, the ..

phot oel ectric conversion - oele ric conversion’

or optical spower)sbilrdelessternifalnE0bd ixHte PPEsGPIYRMENE G lart GeAN
electric signal; and a power-sourcel ess voi ce output neans 143 such as an

ear phone Sor %@baﬁbﬂ @Dtipradpﬁa(ﬂnﬂhgpmﬂtedufpom the Trdmsmitttreceisiegnal
passing thr toelectric conversion by the photoelectric

ou
conver si on c??%ﬁ&?nlgﬂgas fRea e Rt aswhan Eh@t%@ié@tﬁﬁélcéﬁﬁeﬂérmdes

circuit 121, C u t S th ectrl nal the
| evel (for e%lgtnpr:h(é i?tlﬁ agej;gggw' ﬁﬁ&%ﬁéi ? n?Bf%g’PPa' 0‘1"1'5!‘?‘@ i ght
received. Theeééaved,! Ny %ﬂbboan&%rrﬁa{ﬂéﬁsohh%ﬂé g&hieift%zq?ﬁ £4d the
control circuit 22 for controlling the intensity of the light emtted from
the |ight stﬂDEOQBGedkanmeoutght Faonet28, earpdrores y108.1 i ght sources

such as an hﬁ? are is ayailable in accordance with_the application urposes

As thé en Eli*?c‘cf?%cgzmgom@és% ingphres. 3" PeyoyrwantTanet i s

epplicable ty | | ed controlllng
t he power vhot agé (gﬁp !cr]-}"ta[lqt e I | )@Ssca:{}lbrg szeé{:%ophet cYEMT

enbodi ment ,r&p19f &&effoa_(ld@yel T ﬂaker@ L1 01¢8" bR eNgRstO kR
wavef orm of the voice signal obtained fromthe voice to determne a

speci fied irteminalchaear205 slas Hw irécutrsdved nefllegtifg sheetdiloR to
the,intensiaﬁgcharacterlstlc the control circuit 22 controls the

i ght - emi tti%gy FheeROWAF Fovreedsss d?ﬂr‘%%%‘?lée 199 refleateitbie yllght
oot S8, ol 45 o o Iy S B0 R B0
per f or mance g¥n&be POVEF t&féﬂx‘&i@fﬁﬁgr@taﬂoia@o for a specified time
period (Fig. 4). To make a negative answer "NO”", the user
has the optical signal reflected toward the optical sensor
31 of the receiving station 30, immediately followed by
20 interrupting the light with hand, or preventing the
transmissionof thelight totheoptical sensor 31bychanging
the reflection angle. Incidentally, the terminal user can
upload some pieces of intentional information other than
"YES" and "NO" by interrupting the light twice, three or
25 four times with hand at short time intervals.
In the receiving station 30, the analyzer circuit 32

(Fig. 4) compares the voltage level of the electric signal

- 26 -



Wth such a configuration, the light with the intensity characteristic as
illustrated in Fig. 16 is emtted fromthe |light source 23 of the
transmtting station 20 under s the control of the control circuit 22. As
for the emtted light, the photoelectric conversion circuit 121 of the
power - sourcel ess termnal 120 receives it, and converts it to an electric
signal. Since the resultant electric signal has the sanme frequency
characteristic as the io intensity characteristic illustrated in Fig. 16;

t he speaker ontpwt fyrame the pepticads seasorFodas csl lmstoated dn Flgoi ce.

Al t hough the hgr in engogi ment transmts inforpmation using the |ight
with the i nt SASPEYRARFPHGERTMINAd dhEashndfyalbe: AE 4Ainatmaked 1n
cosent i ar . FABUCSESEL nitte N YRATPRAE, A B {08 3 Foetingy eR e

havi ng intengit thdl si1dbebronsC HFIEERREdi POrt @xEMpPsi ons itself of the
signal level of the signal waveform 20 of the electric signal in the

preferred enbodi fdnNtAfter ans edlexstpbe ©iyeal grigatstitthdhe hient hreghiodd by
generating an gptical signal wth the intensi tg di stribution correspondi ng
to variati on¥adiie QCGIKE! oEheoANEHY ZeK P bpeudt BRe meaauvesm theatkime

Fio . 17 shoRerdbR o R al e ABial ar the 1ot i fe Slgral da e hedow ™ *
circuit 22 'f‘hb@hﬁé@ﬁéﬂthi‘ﬁe?taiﬁ%@ﬂeaﬁ@'r@q £1fh8 per Sﬁﬁlé’S? L%
electric signal to be transmtted, has an adder Tor SLR)erpom ng RE

el ectric si ghbhanothehspseified tithehgremiod hethaddeyalyfenddipeuad thiFs,
therebyh‘generati ng the electric signal passing through the AM nodul ation. 5
Si nce tH® ANNALES & Aecigkenthatsthe repda ofkiden visibtawstsi pYEST .

boner at et ol oct 1 (2 AEfaF T edEtits Hhoddh atentkes Mhah tBe tArashodd
| n ot her wor h i c :jﬂ%}_er e qbi ol
io of the coﬁ?%g}e %idrdtgﬁzikgt' ;gﬂé %Rl%c I'S c%tf]fe;é%%@oa? ?Ar%tarée%%%s{éﬂg O%;lﬁrfeé AM
nmodul at ed elperiod sngirich Bhe Loghil bALlde liowtansd s glisl Faluld Balow

correspondi nﬁqhto the variations of the waveform of the envel ope of the
wavef orm of the phrashola ¥alaiect (i€ themaasusedntimespeadeod tilselelsectric

si gnal i C nd oes th hqt pel ectri c, conversion hy a photoel ectric

conver silﬁ cﬁ’%ﬂi ?h%4f3q9€f£%ae?'i§'@ulp(‘?ﬁﬁ‘gt fi AR YZF(F’;E) ¢irguidcdd by
a detection i i i e i | . M 100 i.Ng, r; SUR such
as a di ode rﬁé_}_fﬁﬁg ?Si%leﬁ%gr?:gatsti gglg rz%ﬁ%’g gg F?ﬂgng’nll%ﬁag%@l %gex ract ed,
and is output frhocolrdimyeto sthecdeeds Mo CetREt BaIRpAsE &42chydh #F an

ear phone or speaker. In this way, a plurality of voicees can be transmtted
at the same $9REinpesyddie i bateraetdoimnl deunipad @ HBelbows25 the voice of

Botesired MrefhfRevehd ddife 3¥HE" ! ¥nd2edbiviig St {6n Yol SBe by
20 the transmitting station 20 to send another piece of voice
information by using the light that is intensity modulated
in response to the electric signal.
(II) In the case of "NO", the receiving station 30 instructs
the transmitting station 20 to halt providing the
25 information.

Instead of the receiving station 30, another control

station can carry out the instruction processing.
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As to the foregoing enbodi nents, a variety of - 41 applications and
nodi fi cati ons can be conceived, sone of which will be described below. ( 1
) The downl oad apparatus of the conmuni cati on system can provide the
termnal user with informati on by preparing 5 voice in advance. For
exanple) the transmtting station is put on a giraffe in a zoo, and a
visitor to the giraffe borrows the power-sourceless termnal. The visitor,
or the termnal user, receives with the power-sourceless ternm nal the
optical signal ténghiemaibytheerisibherian the terminalonsen 20kwgardiic.
Thus, the vogge out put neans reproduces and_out puts the_voi ce about the
giraffe . | ncREKPTPLPRE-tYRS RAVRE Y Sokeoleesirrminad 108 canlisten

transmtted. 131 tion. C also.pnl aced on an exhibit.i.n a
mieam or | FoaneyBLeRIREaPnE YRy R P 108 gt < der e R o
visitor. ( 2201A8xf @04 heni pher exhiBi t{iGRASARALed by the intensity

nodul ation of the light, not only the voice and cries of animals, but also

acoust i ¢ 5 nf or nelhoaddiithoas whe traasnic irecsiivet edat ibie chnapediedsieon i S
carried out by emtting 20 light with the sanme intensity distribution
char act eri st tReadnframagrlomLEognbhevniesmdnalofugen 2@bushpsesilyme afb be

transmtted. Al tthough th o[ egoi nbodi nent s . determ ne the. signal
wavef or ns tdv%gl?Pa%&ﬁ#iqﬁFfﬁéag9§ﬁ§§Jéﬁﬁs¢¥§nﬁﬂitﬂ§ Yﬁi§F§t§§%°
exanpl e, thepNeLag [ At aal i 'Q%Eg p by a
m cr ophone, ang %or?\fg tggm?%l%%h I &S:tﬁ%fé?gggl Q)ff/\,hl C %@%gé?et e élght
source of - glRationise 207nandt R0Ag esiables theepludtaphtyi BE esponse to -t he

intensity distribution characteristic corresponding to the waveform of the
el ectri d0si ghapnsmdd/aacetlye| shatleas 20% and At termakenandesisionhus,

wh [ h f ' d f t | ectri [ |s to b
{ransn &1 ed, S8 W Shaneae ELreGE NS Aed Ahe B 7OR AAPEAERS an

I C Laks ¢ | '

i, the cymioiakedie dhedlb ity it RRPRE qoliyLELRAsh BRakE. | g

means i 0 sucthat camo€fepmote dnfsrmablonEiitop ol aitePEb ithe t8emaneat ri c
signal fromother apparatus. ( 4 ) To receive light only fromthe

transmtti nd'$8¥ti on, the exanple as shown in Fig . 15 can be enpl oyed

whi ch incl udes neans for, guiding gnly the light traveling in a_specified
1s direg%ion to °Eh8¥&&%%$7i€190n eé§QWFC?PCBPP t}oyg of the
power - sour Ced&fmuh e EId tbh 5 h NL WA [ orti i's
represented by sgl id i nens,]é?ﬁe re é%glngsgl%%n%\p/gk)%%st%q{o%s%ﬁg;tg‘gﬂ'heI?p
phot oel ect rithecexampilen cf rELgt, 83nc rEieranseynoEreransns tyrddetveach

designate a shi el ding

stations 211-217 are disposed in the exhibition hall 210,
and the terminal user 218 can be located by the communication

20 between the plurality of transmit/receive stations 211-217
and the terminal user 218. For example, the plurality of
transmit/receive stations 211-217 are placed in such a
manner that the emitted direction of the optical signals
of the transmit/receive stations 211-213 becomes

25 perpendicular to the emitted direction of the optical

signals of the transmit/receive stations 214-217, thereby

being able to roughly locate the terminal user 218, and
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20 plate . As a neans for guiding the light only in the specified direction
up to the photoelectric conversion circuit 131, a well-known neans such as
an optical systemlike a lens is applicable besides the shielding plates.
In addition, the neans for guiding only the light in the specified 2s
direction can be provided to the light source 23 on the information

transm ssion side. ( 5 ) Although the foregoi ng enbodi nents enpl oy the
voice - 43 reproducti on neans such as the power-sourcel ess earphone or
speaker, a sieawEfercdmfiormatipowsuitigiple far dheo tmrmindl usdihibncase
a storage battery_ is prepared so that it stores the output (electric

ener gy) of tQ‘féc%%ﬂ%Bf’@ewgghFEec%ﬂﬂ?éFé% cFrgihermarest Wt ddd zdng &he (

storage nea | r L\ t he speaker er eby
cnabi ng  neogebieli s sy 88 e Yl nG Fugdt ATkimake S BRUSRARIR (e
foregoi ng ertwdprBvidecate eFBLAYnkNC Udesi RULR EANSHAEt 519 takAld On and
the single power-sourceless termnal, this is not essential. For exanple, a
total syS§tennformatdosuchTo hanidlg agplaradd iynofuterpinagl userd,y thle
transmtting stations and_a si nalfe power - sourcel ess termnal, a single

| ¥ 0¥

transmitti n®REeaSBhgRadspnse e gingbvibdusdutesmdnal useinsmican or a
plurality of tra 1tting,statigns d a rali of power.-sourcel ess
ternminals i #%%%%%’éeanttﬁagﬁgp %ﬁ“B%F‘ﬁ‘%stb.%Y(c? )b%stJF%‘EI?‘BiM\%]s ,
it is possikyfytee é@f@dﬂiﬂﬁbggﬂﬁbntfy.i”ViSib|e radi o waves such as

Il 0

infrared rays , mllineter 2 ves, m-crowaves and X rays. |In addition,

accordi ng to tha'kemomsdobngpdesortptd oradisomadecabbilt @h appdohtion
directivity can be selected. Using the visible light can notify the
t er m naf0us&@f &he grApuHcpbhen- syatem t8saceenilance wi thhthepnesen tof

presence of eheenPERb T Tk Rnhedh 38Vedbad £8! Fottbien o Elenbde (ne
pomer-sourcqj@sgléefgilﬁ_%lw(toﬂ eeilcﬁiﬁgﬂie@ e radio wave is - 44 appl i cabl e.

(8) Emtting radio Waves ptica Ignals) with different wavel engt hs
enabl es mul ti chafhpPriovinlingicnsigabaardeitbnthétidnsmee€tdnd §€ation

I nformation transmtter s includes a plurality of radio Wave out put units,
and passes and receiving station enables a reader wearing the
15 power-sourceless terminal to hear the commercial message
of the signboard.

(2) Sending out music instead of the voice information
from the transmitting station, for example, enables the
terminal user to listen to the music with the

20 power-sourceless terminal. The terminaluser, ontheother
hand, caninstruct thereceivingstationtochange themusic.

(3) Using a plurality of optical signals with specified
frequencies as the optical signals makes it possible to
assign a plurality of transmit/receive stations to a

25 plurality of terminal user in one-to-one correspondence,

thereby being able to transmit different pieces of

informationto the pluralityof terminal users, for example.
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the radi o waves through bandpass filters each transmtting only a desired
wavel ength. In addition, the receiving side (power-sourceless termnal)

i ncludes a plurality of conversion neans for generating electric signals
with 10 I evels corresponding to the intensities of the radio waves" , each
of which is supplied with only the wavel ength passing through a matching
bandpass filter. ( 9 ) The output |evel of the output nmeans ( earphone or
speaker) can be made variable. In this case, the output i5 signal |evel of
t he phot oel ect r i 3PPoNLOGG itdre ccomminication ssiystemd oy maheatrsajeodt ison of

a volune or the |like . 0) As the output neans for perceptibly output the
electric si ﬁﬁ?rﬂﬁdﬁ?}&%é%ﬁéppﬁéw S0 teapsmidhhercebnesiof H'é’le parts

hot oel ectri Vv ' | Lk vi-br at | [ 2 r..qutputti.ng the
Clectri o si Grar e Ehorhs, féhatarens? Jad Ph1 8R4, TheforiodbhRens acr o
or smell is gyahéadbheteed dee &Ji%xfﬁ@a%:ﬂﬁhVQh@ed‘i%Eiﬁﬁ?s,’ afid t'hLe can
be selected in accordance with the application purposes. (11) A though the
f oregoi n§ empticseit sigoadsaemittte® friom s tyransni btddg sghit lion @erponse

to the AM nodul ated el ectric signal, this is not essential. For example, an
electric sigr3® paseivdna drighcasapsythsimanesnseuzseless terminals

are subjected to filters for 1imiting the pass bands. Thus,
the pairs of the plurality of transmit/receive stations
and power-sourceless terminals are assigned different pass
10 bands limited by the filters to carry out transmission and
reception without crosstalk. |
The following examples can be enumerated as variations
of the hardware configuration.
(1) As for the mode of outputting the information from
15 the power-sourceless terminal of the terminal user, it is
possible to output besides the sound signal the information
produced by turningonandoff the LED (light-emittingdiode),
or by varying the intensity of the emitted light. Since
an infrared light-emitting diode is used as the 1light source
20 of the intensity modulated optical signal, the user of the
power-sourceless terminal cannot see the 1light, and hence
cannot confirm the reception of the optical signal. To
avoid this, the output mode utilizing the visible light
is used in conjunction with the infrared light-emitting
25 diode. 1In this case, tooutput the visible light, avisible
light-emitting diode is used which can be driven by a very

small amount of electric power using a part of the electric
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on a variety of nodul ati on schenmes such as FM nodul ation is al so avail able
i.nstead of the AM nodul ation to generate the intensity nodul ated |ight.
Digital nodulation is also applicable. s As described above, the

comuni cati on systemin accordance with the present invention can provide
t-he conmmuni cati on nmethod suitable for the environnment in which the wired
communi cation is difficult . This is because it transmts the electric

signal by the nodulation intensity io of the |light rather than through the
wired channeflignalapassisg throudwtheaphoivedectricabnwersgonhas hel e,

t,ligh i ght - | inal without th ly.
Nore. speci 1 BAPAFELE PRPTERe Al ding PRLIARS: SANSBISHBBRS} ( he opt| o
Sl b . Lo havi h N
SFation and T ecel angCpdn B L08ERbCBtI0n B 0 PrRBSH M ot Thhe
conversi on MeaFdraEtiGe BySehd pebdr-86Urcea odd CeeLMiRRl BRI, SHRB as

an earphone, as well as the reflecting neans such as the 20 retro're{f!ll ect or
as needed ahansmidphbhg statiormponbkde stransiesss dfirst skertcinndeang abl e

to inplenent the sjnple, conpact, |ightweight power-sourceless termnal.
Enpl oyi ng t hﬁeﬁﬂﬁé 58 péd terngtalyasdildusheatad 1o fkgt 26 de In

t ak i fi I Qn, iy, d t he i nf, ti t
the tor m nal ShEeESEE SebMadl thR ERahRR e d g S oo RprRadt Al
user, therebynhbel Aty £y ModRLEFEDNL bR \ts:raxhsﬁﬁfysmbﬁ%foehhcabfiﬁﬂsg on

space comruni cation system For exanple, voice Information on an~exhi

hal | or exhi dilgnails fiomnthet dewrslmadatopmunicataids ¢8husedtie/ ef hngt hear

the information through the power-sourceless s termnals . Thus , a variety
i

of one- t¥¥- mafi§CEd AR r&eabaing seqatiens fremethedviewneiavemt the

exhi bitions L e r-sourcel e er.m nal s, f rovid var,i ous
types of i nf{(;ra'lr']:@g'ln t()Ar?'. Sﬁ'ﬁ\éﬁddl 'tbﬁloﬁ,get%éhéﬁr‘n?réﬁr é_t‘} %hepfsﬁc%dggef’%&otne?m nal
i 0 user can ¥ReY tiddhdnt €08hhY stfatiftth | £ 8BhshA%S VEAGRY M%h constant
power -sourcel ess termnal with his or her hand or by~ operati ng trhe

power - sour celrtengiittixal thatedsi,t ythedld ghtowittanst | sabgklcadd nté hehe
termnal, enables the termnal user to upload information to the

envi ronnent ingensd trmedulkatiope fernthe updead srowaunieatioand thus
enabl es t.he jndiyi | P icipants . to send.their own intentjons jn the
events or exjﬁﬁgi FF%F@“? ?%%#385‘%@% é’ﬁ?@sp&q%%n%ﬁ?tf"ﬂé‘s_ L) ot}gﬁe
communi cat | g1 ERPRANHOUSE Nehe Wb nlitfa P$188) TRNXCERFAIHSRY | Ofne uddlt the
optical intensity 2o nodul ation neans, since’it carries out fhe intensity

nodul ati on obpfltlyatpowerespurxselesshbepnéaalr eavachatdyobatuthld aplodde
vibrations of air aor the like, it enables the power-sourceless drive.

Fur t her nor e, tYRBSEYARARR RF orhe yirEarvat Lo lse gty tig cthecintensditse on
i or mat i on, Shnb i MG TBY kiR e AR O s bR hiRE 0 (thehe
termnalyo- 4¥ransmission space. Thus, the transmitting station can
obtain the information transmitted from the terminal user
more positively.
(3) Although the foregoing embodiment employs the
intensity modulated optical signal, it can also use a radio
25 wave such as a millimeter wave.
(4) The power-sourceless terminal can perform the

intensity modulation of the reflected light without using
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side, through the anal og nodul ati on such as AM or FM nodul ation, or the
digital nodul ati on such as PAM PWM or PPM thereby being able to inplenent
t he superior communication space. 5 In this case, although the
power - sour cel ess term nal mnust include a denodul ati on neans such as a
denodul ation circuit, its power-sourceless drive is also possible depending
on the circuit configuration and devices used. Alternatively, even if the
power supply is required, it io becones possible wthout using any other

si gnal |inesapoweamhgopower. skotexampdensimal ntdiglageonitadmer cgmpbsedg
the electric ener%y of the electric signal obtained by converting the

recei ved |i gPf diTanemhstakiematertahis placesbefone the seblags Inthns

STt o ent 1 BEBRE b T8 bl B E s B E R R R AR A ¢ or
secondary bagbgEniner &%{@iﬁ&gs Lhei eRY£Be Eﬂaﬁ@ﬁfﬂﬁge&ifh\‘?iﬂfhttg{ar%ty

and fittability. As a matter of course, the power-sourceless termn

can transni taantitsedsibegral oparti,oand gt ialpewEors @hBorbEggr diegst of
the weather conditions . In addition, since the power-sourceless terni nal
has a S|aneSEPhc@ﬂ:Qﬁ#@hﬁﬁﬁaﬁﬂ&losqdltnlﬁbﬁp@mﬁthQMdcﬁém@inﬁEposabIe

output the | TFORREATSHITS AR UPOER CRLF BiRESt LBIREOARETPE g fIEer
t h
B Brovi di ngte e 1R AL NE hird yeiid CGanEa1ARR [l ThPERBIRES or°
communi catloaheysugmwp&ssmgmmm;{] ethesaietidlt cOnNpaLineiyis a
I ng

pomer-sourceless term nal includi otoel ectric conversi on neans for
recei vi 1§ ari“‘Pﬂtléﬁile@ irmdtﬂ%@@dseptpcﬁhesw@d&e drevvebnvPhe ngeceivd.rgn

electric Slqggation converts the intensity modulated light to the

electric signal, and outputs reproduced voice from the
speaker or earphone, or carries out the voice recognition,
thereby outputting the information transmitted from the

15 terminal user. The intensity modulation by such a means
is performed on the 1ight before and/or after the reflection
by the reflecting plate.
The more concrete contents thereof will be described in
more detalil in the following embodiments.

20 (SECOND EMBODIMENT)

Fig. 10 is a schematic diagram showing a configuration
for carrying out the upload transmission of the informat.ion
from the power-sourceless terminal side bymaking intensity
conversion of the reflected light by the power-sourceless

25 terminal. Fig. 10 shows only a main portion of the
power-sourceless terminal for uploading information. The

reference numeral 20 designates a transmitting station,
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and voi ce output neans for outputting the electric signal converted by said
phot oel ectric conversion neans in the to formof voice; and a transmtting
station including transm ssion nmeans for sending an optical signal having
its intensity nodul ated depending on an electric signal of information to
bhe transmtted to said power-sourceless termnal. 15 2. A conmunication
systemw th a power-sourceless termnal conprising: a power-sourcel ess
term nal including photoel ectric conversion nmeans for receiving an

i ntensity nmoddl desd gnatgs i @arecedivdingingttabdonr and) 110t desigriatesi a
signal, denodul ati on neans for denDduIatiﬁﬁlthe el ectric signal _converted

by sai d photRRVEErSPURGHIRFE| ERTAHARL . a g%oFﬁge§§ﬂ&%iT%@ﬁ§aﬂoﬂll

. Jeom : g -
Che Torm or GepEuRSras a3 PR EOhn ahaT e mpdt) AP IRN 8RB R pABR R droans
for Carry“KbﬁUhf?ﬁﬁ@ﬁh@%%ﬁﬁ%h?@t@hé?Sggﬁqﬂggikﬂqﬁmagkiéﬁ%kﬁggzé or

signal of information to be transmtted, ran

sendi ng &n dpoi aehievgnadthdauphgaid fumdehenty thed pewet -depeadIgsen t he
el ectric signal nodul ated by said nodul ati on neans to said power-sourcel ess

termnal . 5 8erRipgdnth? eompsises asipfileqaterjol@ rossakatlrg ofi 2 coinnar
cube or the like for reflecting the light from the light

source 23 of the transmitting station 20 to approximately
the same direction of incidence of the 1ight, and the optical
10 intensitymodulationmeans 111 disposed in the optical path
to the optical sensor 31 of the receiving station 30 for
passing the light emitted from the light source 23 of the
transmitting station 20.
The light emitted from the light source 23 and passing
15 through the optical intensity modulation means 111, that
is, the intensity modulated optical signal, is transmitted
to the optical sensor 31 of the receiving station 30. As
the light source 23 for generating light from the
transmitting station 20, a light-emitting diode producing
20 infrared light is used. The optical sensor 31 receives
the optical intensity modulated light that is reflected
by the reflector 112 in the direction opposite to the
direction of incidence. The receiving station 30
discriminates the output of the photoelectric conversion
25 fed from the optical sensor 31, followed by outputting the
result. When the transmitting station 20 and receiving

station 30 are constructed into one unit, the light source
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conprising: a power-sourcel ess termnal including photoelectric conversion
means for receiving a portion of an intensity to nodul ated optical signal
and converting it to an electric signal, voice output means for outputting
the electric signal converted by said photoelectric conversion neans in the
f-orm of voice, and reflecting neans for receiving and refl ecting anot her
portion of the intensity nodulated 15 optical signal, said power-sourceless
termi nal enabling a term nal user to_nDdifé the intensity ofﬂthe opti cal

si gnal in actdreRickevingorpodiatad cknte theszecedwing stahioal 30seoxupon

fl [ ' fl ' : t 1tting station including
{ranem so o WAGRE Sfteide othe 880k Y CoFakighs Sthay TP | BLaPRRBRS: 1y

modul at ed de(ﬂ?nﬁiléglgggﬁn SIEEES | 5.3SEl.gn@et‘grﬁmgﬁnﬁb;%:&%&fcﬁ%?%é?ﬂ Wi ted

to said power-source s termnal; and a recelving 5 ght

recei vi ng neghe ép?lﬂ_@mji\ﬂﬂlq_)ﬁf\pog@:_i cal signal reflected by said 25
reflecting means of said power-sourceless termnal, and information

anal yzi n§ nmeans Fig. ahhishwiwe a benififfgunation ¢fetheroptbtalistntensdtyf rom

sai d power-sourcel esstermnal - 51 in accordance with the intensity of
the opti cal "é‘?‘i;‘ﬁi?tieeemeéaSbyléai dIniFhe - rkteingfRrapgasnumerals 11la

and 111b designate a transmittable component (such as sheet
and film) with a constant transmittance, towhich amaterial
that can transmit light is applied. A component 111lc forms
10 anairtight contalnerinconjunctionwith the transmittable
components 1llla and 111b, and an elastic component llle.
The airtight container modulates the intensity of the 1light
by passing the light throughit. 1Inthiscase, theintensity
of the light passing through the transmittable components
15 1lla and 111b is moduléted' by varying the thickness of the
airtight container that transmits the 1ight. Accordingly,
the component 11llc through which the light does not pass
need not be a transmittable component. To vary the
thickness in the optical path direction of the airtight
20 container that transmits the light, the elastic component
llle is provided that expands and contracts in the direction
of an arrow P in response to pressure variations. 1In
addition, a tube 111d for leading breath'to the elastic
component 15, that is, the tube (component) 111d for guiding
25 voice, is provided. Thus, when the terminal user utters
at the end of the tube 111d, for example, the elastic

component llle receives the breath, expands and contracts
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4. A communication systemw th a power-sourceless termnal s conprising: a
power - sour cel ess term nal including photoelectric conversion neans for
receiving an intensity nodul ated optical signal and converting it to an

el ectric signal, voice output neans for outputting the electric signal io
eonverted by said photoelectric conversion neans in the formof voice, and
reflecting means for receiving and reflecting upload light, said
power - sourcel ess termnal enabling a terminal user to nodify the intensity
of the upl oatinthgdiraciden afitbe arrowPnftherebyvary begdie thicknesse

term nal usef_upon reflection idreflecting neans;. a transmtting
station incl iﬁget PR Gk me% OB R ﬁget Rddpkghrt cengadnedivi ng
its intensit I e ' ctrl ' of .information to
be transm ttlglaa?%lislgzlt p€m£§ﬂg(§3?lce§{]'e§@’féﬁm&ﬁa%;c’?'g%gsaé% qf, 5&‘5 vi ng
station inclegangmiittdbEsiddnpn 8B e8s11Pa AH{d ity l4 i ght
recei ving neans for receiving I’Et%(la upl oad ?l%m 1rlg;i?'e%'?§1gag{aég€é&y1%;aéld
refl ecti dg nehastdic sampqewt - 5ble¢ebreiosesTpaaltichesi fidorabsbebing

anal yzi ng nmeans_for analyzing the information the term nal 25 user sends
from said pohedhtoghed &8 aranhite t@ weT¥r thacephiloak Hoansmhttapast the

| d |ight | b i | i ght i Vi . -_h2 5. A
2 Lt AR SEEBH R kool bRl SoE AP IFRRR,: B3y 12 Atwp an
power - sour cedRE8rh@MdpPedPshedl BE F&%;&%@f&éiciﬁ&%&g{ ;xﬂg%gﬁa@iofnm

receiving a portion of "an intensity no ed optical si converting
it to an el eneans $ldnal IndBigdul 2t i bthensane 6orlikevswieions thethoeel ric
signal converted by said photoelectric conversion neans, voice output neans
for outpdttivg E4e- eltcarecdesignntied banshe seme peference maneznailsn

means in theartl and reflectH? nmeans for ?r)(gcei vi ng and

r f, _voi ce
reflecting ano@h %&51 orebted, desartREF9n ndFuCRIdE )P RELR -si gnal , sai d
power - sour cel esspgenphpald eRay 't%ﬂ:n?iﬁéi%ﬁéh: ?fe‘:hte.o %%f-\’s&?fc{ai%%’?' ty
of the optical signal in accordance Is with In ornatlgn to be Sen y the
term nal usetexpinalefilléctitdensy toaard aflle @l agt 1€ addmponkthand Mild viG
station including nodul ati on neans for carrying out anal og nodul ation or
di gital nodufBei gﬁb@f 1l @ | whidpc theyransmi i seeeiven sbabdomr ansnitt ed,

't ensi B9 moatT AP B o D ORNA0CRBE: FPECdGhTe Sl dPedody Sends
modul ati on NERESopR1AIN MYRAL S ERECHIUEH L dRkceBL A 1Rl HRRO19/GAL T ON
i ncluding light receiving ans or receliving e opt cal signal

refl ected byamsditheetb€lidotp1EBI® &It sPAMRY -19HEE! eMsuser gheakhiand
information anal yzi ng nmeans for analyzing the information - 53
vibration is transmitted to the elastic component 1lle,

and vibrates the elastic component 1llle in the direction

20 of the arrow P. 1In this way, the dynamic internal pressure
in the airtight container varies, and the thickness of the
airtight container, through which the 1light passes, varies
in the direction of the optical path. Consequently, the
transmittance of the light passing through the airtight

25 container varies, thereby achieving the intensity
modulation of the light passing through the transmittable
components 1llla and 111b.

- 35 -



the term nal user sends from said power-sourceless termnal in accordance
with the intensity of the optical signal received by said |light receiving
means. s 6. A communication systemw th a power-sourcel ess term nal
conprising: a power-sourceless term nal including photoelectric conversion
means for receiving an intensity nodul ated optical signal and converting it
to an electric signal, io denodul ati on neans for denodul ating the electric
signal converted by said photoel ectric conversion neans, voice output means
for outputting tRaeciraxelvinggsiiatdeomnddd adenodylstias delvedlii ghitorsersians
in the formgf voice, and reflecting neans for receiving and reflecting

upl oad | i ght ac@%am&%mwm%e;eﬁgrwwa{lnéﬂrablﬁ) n@nd reprosfaceser

to nodify th t he upl oa ef t ed eflectlng
means in accgrg ﬁ%?‘ﬁ ;Hgoy%q%n&fﬁng Abﬁr‘?'ﬁegéﬁﬁnﬁ#
transmtting stahis0 R g%@&& Iog
nodul ation or di B‘:stgehgggwglggn of’ gtrt]ieg Je:CtI’I C éﬁgﬁ@?ﬁé}?ﬂaﬁo 0 be
transnmit teed, thedpthoali kst ens iegmmodal atdodi Gging thé dydlantl @ pale stuntag

its intensity nodul ated depending on the electric signal nodul ated by said
nmodul at i on n’ééﬁiattd-@aﬁd seqguenddiessibsdeesninedl ;regdizer @aat vi ng
station includin emttin ns for ad i | i ght
recei ving me8n§e k%@owefeﬁg'}gg{]r% t Eﬁpga%’q q’tﬁh %tg get Ea'ag‘éé‘ki

sai d reflect{ng iP?PBmeft 1981 £rBf'Ee TR ES e FitHou 0810y QR 1;3
anal yzing neans for analyzing the information the termnal user sends from
sai d power - ssuppdlyess termnal in 5 accordance with the intensity of the
upl oad |ight received by said light receiving means. 7 . The comuni cati on
system & cl ai ne@hien fanegetngs esbpdimant, cancbs medifipdoteeltderic
conver 5| on nEas_i of sa;‘? Zh Bower sourcel ess term nal includes a solar

cel | . . Th PBNLPStrem as clainmed in any one of claim;16
Wher ¢i n said vol §2)0HPY HEARS 8brS Yoh LONEEATOLES VRS L €5 BhA A dies
at | east one of an ear phone, eadphone and a spea

comuni cat i caizypresssre| athed ithanytlweevelcel,aias tréetuwber alsn sﬁhfﬂvih
reflecting nmeans of said power-sourceless term nal includes a

‘retrorefl ectbR. FRg.103 qan e isedour EBIBig.t b3 ni the xefdrencehpumeral

2e"oai d ‘ot DALH: HPPLERAR & dHtRart Lt ARSA6NAERR 2B tome Rk e
a headphone aadi n%q_eggq;a,@? ol S€IrRS ﬁﬁ%tgoﬂﬁ'lﬁ% PUTIEs JEEBY ALE P alged

SO astoformln egurate ructure.
111f. The terminal user transmits information by

mechanical operation of depressing the button 111g to
transmit air vibrations to the elastic component 11lle (not
20 shown in Fig. 13). It is also possible to transmit the
pressure variations caused by the operation of the button
11llg to the elastic component 15 (not shown in Fig. 13)
by filling the tube 1114 with a fluid.
(2) As another mechanism of transmitting the air
25 vibration, a structure utilizing temperature variations
can also be used. For example, a shape-memory alloy can

be used to generate the air vibrations in such a manner
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11. The power-sourceless termnal as clainmed in claim10 , wherein the
solar cell and at |east one of the earphone, the headphone and the speaker
are arranged so as to formintegurated structure such that when the

term nal user wears 5 at | east one of the earphone, the headphone and the
speaker, a light receiving surface of said solar cell faces in a direction
of the termnal user's eyes. 12. The power-sourceless termnal used in the
to communi cation systemas clainmed in any one of clainms 3-6, wherein a

sol ar cell u’shdtmiaf@:qnlaﬁ:b@d&a:tarismi:btﬂnggimond:molaésIoaarblelawaﬁ an

ear phone, eadphone and a speaker used as said voice output neans and a
retrorefl ect ll‘}é&P%sm§5‘Pd’Yr€¥-ileUt‘F%Pﬁ§§H§: EPé’abFY é’-ﬁ’gﬁeﬁhwea'éhﬁé'emrm i 5

cl'ai m 12, wher ci bYrBLEBOHO S Fir SGRLEE BRBosENFR FEncnesCEingt
headphone angy4igy g akfEmpladolehAsielq Q %{ILFCté’rr %aearam%ck Wheftt 10

formintegurated Structure such th e termn user wears

one of tlse ethelldght idan beadpdd@ne MdHie caprikehe #ittight €6AtUiner
surface of said solar cell and a light reflecting surface of the

retrorefl ect¥ltabde rf@rdthecrad:ioofwam isr pmpdioyes®s ' s 25 eyes . 14. The
power - sour cel ess ed he - n| cation system as
clainmed in clai n{é?oglg:%% ﬁe °§&ﬂ%’é?%s§m88 ts U?Pﬁélud&)rﬁ#q’si ng:
optical int i

pt i | N QAShb¥nERdE SF oY q%ﬁqvéhg%f@éy' Woad b1 hdvah ¢ PGofiEicAl

si gnal passing throug S cont al her o varra

optical t rarism?ehm:mt)iﬁssal In&hris ghkeGorh@ictfimin 648 € 2bapE L WirinAnce
pressure fluctuations, said airtight container having a light transmttable

el asti cléorrp'bﬁheﬁﬁgﬁl@&de of Iettl ng the optical si gnal to enter into and

exit fromsaid a 0O CO er and a plurali.t articles seal ed
t herei n; and Wne 5 §a¥€ cg uFé’é"It@%%fp g‘i"éi’é pEBPerSPe'J-é{r%ﬂ

intensity of op i C C t r sald
optical int e%%ﬁ? rr%g g%g?r'r‘::palrégt% %ged%rh %ﬁ\q‘!l oweps%é%ﬁ%@e ess 5% Thal
used in the umuascahbwm Sy trerrg As1.6| aired éﬂaﬁnbilem ‘4 Qioxﬁbiﬁaltdon of
power - sourcel ess term nal further conprising: optical intensity nodul ation
means for vea ylafgslaménsefgte@ftnmm nbabadisi ghsopappiligatiteugependding i ght
20 cont al ner ﬁ eof e to’ﬁi;a“ ations of optical transmttance of said

ai rti ght coﬁpbl AR PRERPSH QB uPEOME i at i ons, sai d airtight
Cnteer v ) SRS car R oA 18 BB
particles sanfesrdbveading sl dﬂﬂ@i@b'l s.awérp@ﬂ\@{r ﬁ@dﬁ‘l@&@c&nhﬁé&h%a'll'ls
CaPaDl e Ol N th"dh' dptical system £or guiding or shislding the light
g
from the light source 23.

20 (7) It is necessary for the airtight container for
uploading to include at least a transmittable component
for transmitting a radio wave, and an elastic component
for transmitting vibration.

(8) The optical intensity modulation means 111 can be

25 disposed such that it transmits both the input and output
light, or transmits only the output light.

As described above, the present embodiment 2 modulates
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- 57 the information by said optical intensity nodul ation neans . 16.
The power-sourceless termnal as claimed in claim14 or 15, wherein said
optical intensity nodul ation neans 5 further conprises a conponent operable
to provide said airtight container with the pressure fluctuation by
eonducting voice to said airtight container, said voice expressing the
information to be sent by the termnal user. io 17. The power-sourcel ess
terminal as clainmed in claim14 or 15, wherein said optical intensity

modul ati on nEBfsipdensty phrthes ial?ﬂleﬂ%heh_ttgérre_rbw bheopmecsﬁim_e?ﬁai d

irti L0 | h t uat In accordance W

mechan cal obeFRaannaysiRgtEF Firhetiehs” and et takta mamogbdatadn
\ o ) |

o ot on ghE Gl AL EEn SO LYLE US AP BN HESh g F Puc Wice -

power - sour ceAesortidnglngl ftir¢anr oBoied@rtesnébar ¥ BidSe 18t INY
electric energy of the electricsignal converted bysaid photoelectric

conver si &n @bt sourae e themaby bedayg abld edrortran sasi © khienknlf ormaltdion

| 0-17, 25 whergjn said power-sourceless term_nal further conprises storage
nmeans for sf%#ﬁhauglEgFrRPW§EH§BPEAYtheIBI@@@H@?Oﬂ: when the optical

modulation 1s carried out by producing alr vibration by
voice, the receiving station 30 can reproduce the voice
by converting the optical signal into the electric signal.
10 Furthermore, the information canbe transmitted in response
to the operation of the user by installing a means for
generating the air vibration.
(THIRD EMBODIMENT)
Flg. l4isablock diagramshowing a communication system
15 1in accordance with the present invention. 1In Fig. 14, the
communication systemcomprises apower-sourceless terminal
120 and the transmitting station 20 to operate the system
as a power-sourceless download apparatus. The
bower-sourceless terminal 120 and transmitting station 20
20 correspond to the foregoing power-sourceless terminal 10
and transmitting station 20 (Figs. 1-3). The
power-sourceless terminal 120 of the present embodiment
3 serves only as a power-sourceless download apparatus.
Thus, although it does not include the reflecting means
25 foruploading, aconfiguration that has the reflectingmeans
is also possible. The power-sourceless terminal 120

comprises a power-sourceless photoelectric conversion
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signal converted by said photoel ectric conversion neans. - 58 20 . The
¢comuni cation systemas clainmed in any one of clains 1-6, wherein said
transmtting station further conprises a conponent operable to transmt the
optical signal sent 5 out fromsaid transm ssion nmeans in a specified

di rection, and wherein said power-sourceless termnal further conprises
optical guiding path for | eading the optical signal fromthe specified
direction to said%ghotoelectric conversi on neans. - 59
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)2, DL2ONET 4 lon & (L) alozaloni g O 10N ()1 10016 ()3
With such a configuration, the 1ight with the intensity
characteristic as illustrated in Fig. 16 is emitted from
the light source 23 of the transmitting station 20 under
5 the control of the control circuit 22. As for the emitted
light, the photoelectric conversion circuit 121 of the
power-sourceless terminal 120 receives 1t, and converts
it to an electric signal. Since the resultant electric
signal has the same frequency characteristic as the
10 intensity characteristic 1llustrated in Fig. 16, the
speakerorthevoiceoutputmeans143reproducesandoutputs
the voice.
Although the foregoing embodiment transmits
informationusingthelightwiththeintensitydistribution
15 corresponding to the variations themselves of the level
of thewaveformof theelectricsignal, thisisnotessential.
For example, though the information is transmitted by a
light having intensity distribution corresponding to
variationsitselfofthesignallevelofthesignalwaveform
20 of the electric signal in the preferred embodiments, it
is also possible to transmit the information by generating
an optical signal with the intensity distribution
corresponding to variations of the waveform of the envelope
of the waveform of an electric signal as the electric signal
25 AM modulated by the carrier wave.
Fig. 17 shows such a system configuration. In Fig. 17,

the control circuit 22 in the transmitting station 20, which
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produced by the 1light source 23 to be sent. In other words,
the light source 23 generates the light under the control

10 of the control circuit 22, which is carried out in response
to the AM modulated electric signal. The light has the
intensity distribution corresponding to the variations of
the waveform of the envelope of the waveform of the AM
modulated electric signal.

15 In this case, the electric signal, which undergoes the
photoelectric conversion by a photoelectric conversion
circuit 141 in a power-sourceless terminal 140, is detected
by a detection circuit 142 for detecting it without using
a power supply such as a diode. Thus, the electric signal

20 to be transmitted is extracted, and is output from the
power-sourceless voice output means 143 such as an earphone
or speaker.

In this way, a plurality of voicees can be transmitted
at the same time. 1In addition, the download side can select

25 the voice of a desired frequency in the same manner as the
AM radio to listen to the voice.

As to the foregoing embodiments, a variety of
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101 BECADHD on a giraffe in a(z)oo and a visitor to the giraffe

borrows the power-sourceless terminal. The visitor, or
the terminal user, receives with the power-sourceless
terminal the optical signal to be sent by the transmitting
10 station on the giraffe. Thus, the volce output means
reproduces and outputs thevoice about thegiraffe. Instead
of the information, a cry of the animal can be transmitted.
The transmitting station can also placed on an exhibit in
a museum, or in a water tank of an aquarium to provide
15 information to a visitor.

(2) As for the information transmitted by the intensity
modulation of the light, not only the voice and cries of
animals, but also acoustic information such as music can
be transmitted. Thetransmissioniscarriedoutby emitting

20 light with the same intensity distribution characteristic
as that of the signal waveform of the acoustic signal to
be transmitted.

(3) Although the foregoing embodiments determine the
signal waveforms to be transmitted in advance, this is not

25 essential. For example, the voice, cries of animals or
acoustic sounds are picked up by a microphone, and converted

to an electric signal, which causes the light source of
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4310%% g)-lvpa{velgg‘;;% (i)n advance of the electric signals to be
transmitted, the waveform data can be stored in a memory
means such as an IC memory and hard disk. In contrast,
to transfer the waveforms in real time, the system can be
configured by adding the electric signal generating means
10 such as a microphone or an input means for inputting the
electric signal from other apparatus.
(4) Toreceive 1ight only from the transmitting station,
the exampie as shown inFig. 15 canbe employed which includes
a means for guiding only the light traveling in a specified
15 direction to a photoelectric conversion dircuit 131 in a
power-sourceless terminal 130. In Fig. 15, in which only
amain portion is represented by solid lines, the reference
numeral 131 designatesthephotoelectricconversioncircuit,
andreference numerals 133 and 134 eachdesignate ashielding
20 plate. Asameansforguidingthe lightonlyinthe specified
direction up to the photoelectric conversion circuit 131,
a well-known means such as an optical system like a lens
is applicable besides the shielding plates. In addition,
the means for guiding only the light in the specified
25 direction can be provided to the light source 23 on the

information transmission side.

(5) Although the foregoing embodiments employ the voice
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(6) Although the forégoing embodiments each employ the
10 s'ingle transmittingstationandthe single power-sourceless
terminal, this is not essential. For example, a total
systemcanhave suchaconfigurationasincludingaplurality
of transmitting stations and a single power-sourceless
terminal, a single transmitting station and a plurality
15 of power-sourceless terminals, or a plurality of
transmitting stations and a plurality of power-sourceless
terminals in accordance with application purposes.
(7) As radio waves, it is possible to use visible light,
or invisible radio waves such as infrared rays, millimeter
20 waves, microwaves and X rays. In addition, according to
the application purpose, a radio wave with or without
directivity can be selected. Using the visible light can
notify the terminal user carrying the power-sourceless
terminal for the download of the presence of the transmitting
25 station. In contrast, to keep the presence of the
transmitting station 20 secret to the terminal user of the

power-sourceless terminal, the invisible radio wave is
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10" 0?7~k/ } "<kdnly a desired wavelength. Inaddition, the receiving side
(power-sourceless terminal) includes a plurality of
"conversion means for generating electric signals with

10 1levelscorrespondingtothe intensities of the radiowaves”
each of which is supplied with only the wavelength passing
through a matching bandpass filter.

(9) The output level of the output means (earphone or
speaker) can be made variable. In this case, the output

15 signal level of the photoelectric conversion circuit 121
is adjusted by manual operation of a volume or the like.

(10) As the output means for perceptibly output the
electric signal produced by the photoelectric conversion
of the photoelectric conversioncircuit, avibration device

20 for outputting the electric signal in vibration, or a means
for stimulating the sense of taste or smell is available
besides the foregoing voice output means, and it can be
selected in accordance with the application purposes.

(11) Although the foregoing embodiments generate the

25 intensity modulated light in response to the AM modulated

electric signal, this is not essential. For example, an

electric signal passing through analog modulation based
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1011, 910% & fhe int 8l &y modiPdt&a(light. Digital modulation is also
applicable.

5 As described above, the communication system in
accordance with the present invention can provide the
communication method suitable for the environment in which
the wired communication is difficult. This is because it
transmits the electric signal by the modulation intensity

10 of the light rather than through the wired channel. 1In
addition, the download can be carried out by the simple,
compact, lightweight power-sourceless terminal without the
power supply.

More specifically, as for the user terminal required

15 for the optical space communication with the environment
side having the transmitting station and receiving station
disposed, it includes the photoelectric conversion means
such as a solar cell, and the voice output means such as
an earphone, as well as the reflecting means such as the

20 retroreflector as needed, and is capable of the
power-sourceless drive, thereby being able to implement
the simple, compact, lightweight power-sourceless terminal.
Employing the power-sourceless terminal enables the
environment side to take a very simple configuration, to

25 readily download the information to the terminal user, and
to easily upload the information from the terminal user,

thereby being able to implement the very convenient optical
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(9rlexiitibz0d ¥ transmitted so that participants can receive
and hear the information through the power-sourceless
terminals. Thus, a variety of one-to-many communication
spaces can be lmplemented as to events or exhibitions using
thepower-sourcelessterminalsforprovidingvarioustypes
of information.

In addition, the configuration, in which the terminal
user can vary the intensity of the light received by the
power-sourcelesé terminal with his or her hand or by
operating the power-sourceless optical intensity
modulation means installed in the terminal, enables the
terminal user to upload information to the environment side
using only the terminal the user carries, and thus enables
the individual participants to send their own intentions
intheeventsorexhibitions,therebybeingabletoimplement
the many-to-one communication space together with the
one-to-many communication. As for the optical intensity
modulation means, since it carries out the intensity
modulation of light in response to the pressure variations
utilizing the vibrations of air or the like, it enables
the power-sourceless drive.

Furthermore, the communication system can reduce the
effect of noise on the light used for the communication
by passing the electric signal of the information, which

is tobe downloaded from the environment side to the terminal
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PPM, thereby being able to implement the superior
communication space.

5 In this case, although the power-sourceless terminal
must include a demodulation means such as a demodulation
circuit, its power-sourceless drive is also possible
depending on the circuit configuration and devices used.
Alternatively, even if the power supply is required, it

10 becomes possible without using any other signal lines for
the power supply or constant voltage circuit by storing
the electric energy of the electric signal obtained by
converting the received light by the photoelectric
conversion means in the storage means such as a secondary

15 Dbattery. The power-sourceless terminal is sufficiently
compact and lightweight even when the demodulation circuit
or secondary battery is installed, thereby being able to
keep the portability and fittability.

As a matter of course, the power-sourceless terminal

20 can transmit and recelve information without a power supply
regardless of the weather conditions. In addition, since
the power-sourceless terminal has a simple circuit
configuration, it is inexpensive and hence disposable.
According tothe applicationpurposes, thepower-sourceless

25 terminal can output the information in the form of light
or voice. Therefore the present invention is applicable

to a variety of application purposes such as providing
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1. Acommunicationsystemwithapower-sourcelessterminal

comprising:

5 a power-sourceless terminal including photoelectric
conversion means for receiving an intensity modulated
optlcal signal and converting it to an electric signal,
and voice output means for outputting the electric signal
converted by said photoelectric conversion means in the

10 form of voice; and
a transmitting station including transmission means
forsendinganoptical signal havingits intensitymodulated
depending on an electric signal of information to be
transmitted to said power-sourceless terminal.
15
2. Acommunicationsystemwithapower-sourceless terminal
comprising:
a power-sourceless terminal including photoelectric
conversion means for receiving an intensity modulated
20 optical signal and converting it to an electric signal,
demodulation means for demodulating the electric signal
converted by said photoelectric conversionmeans, and voice
output means for outputting the electric signal demodulated
by said demodulation means in the form of voice: and
25 a transmitting station including modulation means for
carrying out analog modulation or digital modulation of

an electric signal of information to be transmitted, and
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3. Acommunicationsystemwithapower-sourcelessterminal
comprising:
a power-sourceless terminal including photoelectric
conversion means for receiving a portion of an intensity
10 modulated optical signal and converting it to an electric
signal, voice output means for outputting the electric
signal converted by said photoelectric conversion means
in the form of voice, and reflecting means for receiving
and reflecting another portion of the intensity modulated
15 optical signal, said power-sourceless terminal enabling
aterminal user tomodify the intensity of the optical signal
in accordance with information to be sent by the terminal
user -upon reflection by said reflecting means;
a transmitting station including transmission means
20 for sending the optical signal having its intensity
modulated depending on an electric signal of information
to be transmitted to said power-sourceless terminal: and
a receiving station including light receiving means
for receiving the optical signal reflected by said
25 reflecting means of said power-sourceless terminal, and
information analyzing means for analyzing the information

the terminal user sends from said power-sourceless terminal
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4. Acommunicationsystemwithapower-sourceless terminal
5 comprising:

a power-sourceless terminal including photoelectric
conversion means for receiving an intensity modulated
optical signal and converting it to an electric signal,
voice output means for outputting the electric signal

10 converted by said photoelectric conversion means in the
form of voice, and reflecting means for recelving and
reflecting upload light, said power-sourceless terminal
enabling a terminal user to modify the intensity of the
upload light in accordance with information to be sent by

15 the terminal user upon reflection by said reflecting means;

a transmitting station including transmission means
for sending the optical signal having its intensity
modulated depending on an electric signal of information
to be transmitted to said power-sourceless terminal; and

20 areceiving station including light-emitting means for
emitting the upload light, light receiving means for
feceivingtheuploadlightreflectedbackbysaidreflecting
means of said power-sourceless terminal, and information
analyzing means for analyzing the information the terminal

25 user sends from said power-sourceless terminal in
accordance with the intensity of the upload light received

by said light receiving means.
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comprising:

a power-sourceless terminal including photoelectric

5 conversion means for receiving a portion of an intensity
modulated optical signal and converting it to an electric
signal, demodulation means for demodulating the electric
signal converted by said photoelectric conversion means,
voice output means for outputting the electric signal

10 demodulatedby said demodulationmeans in the form of voice,
and reflecting means for receiving and reflecting another
portion of the intensity modulated optical signal, said
power-sourceless terminal enabling a terminal user to
modify the intensity of the optical signal in accordance

15 with information to be sent by the terminal user upon
reflection by said reflecting means;

a transmitting station including modulation means for
carrying out analog modulation or digital modulation of
an electric signal of information to be transmitted, and

20 transmission means for sending an optical signal having
its intensity modulated depending on the eléctric signal
modulated by said modulationmeans to said power-sourceless
terminal; and

a receiving station including light receiving means

25 for receiving the optical signal reflected by said

reflecting means of said power-sourceless terminal, and

information analyzing means for analyzing the information
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in accordance with the intensity of the optical signal

receilved by said light receiving means.

5 6. Acommunicationsystemwithapower-sourcelessterminal
comprising:

a power-sourceless terminal including photoelectric
conversion means for receiving an intensity modulated
optical signal and converting it to an electric signal,

10 demodulation means for demodulating the electric signal
converted by said photoelectric conversion means, voice
output means for outputting the electric signal demodulated
by said demodulation means in the form of voice, and
reflectingmeans for receiving and reflectingupload light,

15 said power-sourceless terminal enabling a terminal user
to modify the intensity of the upload light reflected by
said reflecting means in accordance with information to
be sent by the terminal user;

a transmitting station including modulétion means for

20 carrying out analog modulation or digital modulation of
an electric signal of information to be transmitted, and
transmission means for sending an optical signal having
its intensity modulated depending on the electric signal
modulated by said modulationmeans to said power-sourceless

25 terminal; and

a receiving station including light-emitting means for

emitting the upload light, light receiving means for
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analyzing means for analyzing the information the terminal

user sends from said power-sourceless terminal in
5 accordance with the intensity of the upload light received

- by said light receiving means.

7. The communication system as claimed in any one of claims
1-6, wherein said photoelectric conversion means of said

10 power-sourceless terminal includes a solar cell.

8. The communication systemas claimed in any one of claims
1-6, wherein said voice output means of said
power-sourceless terminal includes at least one of an

15 earphone, a headphone and a speaker.

9. The communication system as claimed in any one of claims
3-6, wherein said reflectingmeans of said power-sourceless
terminal includes a retroreflector.
20
10. The power-sourceless terminal used in the
communication system as claimed in claim 1 or 2, wherein
a solar cell used as said photoelectric conversion means,
and at least one of an earphone, a headphone and a speaker
25 used as said voice output means are arranged so as to form

integurated structure.
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11. The power-sourceless terminal as claimed in claim 10,
wherein the solar cell and at least one of the earphone,
the headphone and the speaker are arranged so as to form
integurated structure such that when the terminal userwears
5 at least one of the earphone, the headphone and the speaker,
a light receiving surface of sald solar cell faces in a

direction of the terminal user’'s eyes.

12. The power-sourceless terminal used in the

10 communication system as claimed in any one of claims 3-6,
wherein a solar cell used as sald photoelectric conversion
means, at least one of an earphone, a headphone and a speaker
used as said voice output means and a retroreflector used
as sald reflecting means are arranged so as to form

15 1ntegurated structure.

13. The power-sourceless terminal as claimed in claim 12,
wherein the solar cell, at least one of the earphone, the
headphone and the speaker, and the retroreflector are
20 arranged so as to form integurated structure such that when
the terminal user wears at least one of the earphone, the
headphone and the speaker, a light receiving surface of
sald solar cell and a light reflecting surface of the
retroreflector face in a direction of the terminal user's

25 eyes.
14. The power-sourceless terminal used in the

- 56 -



1l @10% & ()- 10H 10H 10H810%H&' ()-! #10%HH& ()-! X #109KHXH& ()-! a]
#10%HaH& ()-) $** ++, " - zX6dY:

l'F#lO%\&'()-'SF#lO%g\ g\ & ()-! NF#10%\ b\ & () - z#10% & ()-! S| z#10%g\ g\ & () - !
X$z#10%\ I\ & ()-"-...... W/ {Y7 11l “"10%0& ()-! "10%08& ()- 10\ 10\

10\ 810% & () -! aX* #1001\ U\ & ()-g!'\ *#10%\ & ()-g/10}01E111}A?{Y7 I!!

) 10% 0&' () - @ 10% o0& () -3z#10% &'()-lfz#lo%o(&')() igm%lgz() Z! ~z#10%00& ()
-71233 313"344{Y7 111 "10%\& ()-y! "10%\& ()-y 10' 0 10'

10' 0y810% o&CPMuBlogivtom, fystgnm%akpwema%mmva or 5, said

Pt AT S it e R
' A"10% o' 0&()""§Q%@&i(ﬁntensity modulation means for varying
intensity of the optical signal passing through a airtight
5 contalner thereof due to variations of optical
transmittance of saidairtight container in accordance with
pressure fluctuations, said airtight container having a
light transmittable elastic component capable of letting
the optical signal to enter into and exit from said airtight
10 container and a plurality of particles sealed therein; and
wherein said power-sourceless terminal is capable of
varying intensity of the optical signal in accordance with

the information by said optical intensitymodulationmeans.

15 15. The power-sourceless terminal used in the
communication system as claimed in claim 4 or 6, said
power-sourceless terminal further comprising:

optical intensity modulation means for varying
intensity of the upload light passing through an airtight

20 container thereof due to variations of optical
transmittance of said airtight container in accordance with
pressure fluctuations, said airtight container having
elastic component capable of letting the upload light to
enter into and exit from said airtight container and a

25 plurality of particles sealed therein; and

wherein said power-sourceless terminal is capable of

varying intensity of the upload light in accordance with
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5 further comprises a component operable to provide said
airtight container with the pressure fluctuation by
conducting voice to said airtight container, said voice

expressing the information to be sent by the terminal user.

10 17. The power-sourceless terminal as claimed in claim 14
or 15, wherein said optical intensity modulation means
further comprises a component operable to provide said
airtight container with the pressure fluctuations in
accordance withmechanical operations by the terminal user,

15 said mechanical operation expressing the information to

be sent by the terminal user.

18. Thecommunication systemas claimed in anyone of claims
1-6, wherein said power-sourceless terminal further

20 comprises storage means for storing electric energy of the
electric signal converted by said photoelectric conversion

means.

19. Thepower-sourceless terminal asclaimedinclaim10-17,
25 wherein said power-sourceless terminal further comprises
storage means for storing electric energy of the electric

signal converted by said photoelectric conversion means.
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1-6, wherein said transmitting station further comprises
a component operable to transmit the optical signal sent
5 out from said transmission means in a specified direction,
and whereiln sald power-sourceless terminal further
comprises optical guiding path for leading the optical
signal from the specified direction to said photoelectric

conversion means.
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