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The present invention relates to a discrimnating light- em.tting apparatus
i n which, when a coded signal or a signal having --a- specifiec wavél ength

is transnitted by a transmitting devige, a light em ttingosecyi

recei ving device, receiving the signal, J|'Cs turned on or -off,éz?dggﬁﬁg;ﬁ@g
specific article conspicuous, the receiving device being nounted on, or Qb
resting on the articpbggeramNariige %iéﬁ%ﬁmh@sf% ¢HB! v and &
qui ckly.. By way of exanple, en a vehicle 1s parked rn a region 15 of,

for exanple, conpl ete darkness, or is parked in a |arge parking are, a

sports ground, or the IlkeMMQ THE VENWENTPTOR' € parked), the

| ocati on"of one's own vehicle is retained in nenory for a short tine.
However, after some time has el apsed, it takes far longer to find one's own
20 vehi (SI e. 'I':ﬁees:zr&smbhlmnmcsxmlafh&sa@toa&téxsctimnatlﬁgv:eigmt-es are

moved S0 t s iy ML FEUIR LA GER AR Lhef,aaa B4ARY of o eI £

I NnCcr eases, rue ter nati ve case
peopl e uti hiavdng cl 8g cspeebfigaywayedentd, ds tatmanﬁmwedr bnroesaat a

5 locati ontmsqniwﬁgléemél caglfiaw@hwttmgs sB&LRRRELY Qléééminéﬁo
sormeone to find their own,shoes anp & e .ot her shoes SUMVA
| N\VENTI ON f§Vice, receiving the szg%a , is turhed on or off, to
10 a specific article conspicuous, the rece1v1ng device being
- mounted on, or resting on the article whereby the article

can be found simply and quickly..

By way of example, when a vehicle is parked in a region
15 of, for example, complete darkness, or is parked in a large
parking are, a sports ground, or the like (where plenty of
vehicles are parked), the location of one's own vehicle is
retained in memory for a short time. However, after some
time has elapsed, it takes far longer to f£ind one's own

20 vehicle. The same problem is experienced after other
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It <iss an object of the invention to provide a discrimnating
light-emtting apparatus which can sinply, speedily and accurately show the
| ocation of a specific article within pitch darkness, or anong nmany simlar
15 articles. According to the invention, there 1is provided a
discrimnating light-emtting apparatus cgnprising: transmtting means for
transmtting an optical signal which is coded or which has a specific
wavelength and 20 receiving means having ‘a. light receiving el enent
resbon3|ve oneylcdesmarannoved smgthattpaukmngt@dthmstanabsrah&ngél|ng

nmeans and h saﬂ%ﬁé Wt tdfngfe??féi%QrEQEr%fas‘é'sSplﬁé”ﬂ ?Q | |caiéon

of recei pt O Sl gna sal ecel vl ng feans i ncludin

plurality of ¥¥Rght 28 ﬁ@@@ﬁ@lﬁghﬂrem&; Gane (vheke JAny ipegple astibiaever

an entire pegi @ﬁGQYCQEiﬁétdhéeiﬁbvhBgdasimSora‘egkéabéft £RagH éﬁé@g %‘Eaﬁs
transmtting thngptlca on a, drive . swtch, sai

na on turnin

r ecei vi ngomedfRSat PR r‘ﬁ‘%"@ \?\FW%ai'-ﬁ oy 1 ?g%cﬁ?w-ﬂﬁ tel dferks rexeremely i d
optical 30 sagfglicuardtessemédbsditeniind theiac owe shoeslahshgetheother at
| east a predejermned tine period, to display said indication of receipt of
said signal. SRA°88ar of the di scrimnating light-enitting apparatus 35

pl aces the receiving nmeans within pitch darkngss or within plenty of
objects the sane in type as or attaches, or

rests tgg ' o

@

| It is an object of the invention to provide a
W, discriminating light~emitting apparatus which can simply,
speedily and accurately show the location of a specific
article within pitch darkness, or among many similar
15 articles. o '
_ According to the invention, there is provided a
‘discriminating light-emitting apparétus comprising:
transmitting means for transmitting an optical signal
which is coded or which has a specific wavelength; “and ”
20 receiving means having a light receiving element
- responsive only to said optical signal.transmitted.from-said
transmitting means and having a llght-emltting section for
dlsplaylng an indication of receipt A said -eeded- optical
signal, said receiving means including a plurality of light
receiving elements which are so arranged as to cover an
entire periphery of said receiving means; and
said trahémi&ting'means transmitting the optical signal
upon turning-on a drive switch, said receiving means turning
on when said light receiving element:réceives said optical
30 signal, and said light-emitting section_being turned on,
for at least a predetermined time period, to display said
indication of receipt of said signal.

A user of the discriminating light-emitting apparatus
35 places the receiving means within pitch
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receiving neans on or to, or on a particul arly conspi cuous
.adequate | ocation or portion of a specific 5 article which the user
desires to find out or Iocate the specific article is, for exanple, a
veéhicle or autonobile, the receﬂglng means is nounted on or is
attached to, or is rested on a dashboard, a front board or a rear board -
wi thin the dskrknéss oorawiohinfplibat#Oof wvbljieelts, then sameuARer H3dyd of

w ng-1ike antenna for autonobile telephone, or the |like, although, 'in
case where ase eechlvongeneaandlmoantangedammaehesoubrldeeﬁtdiuthevehlcle
there .is a case wher e t heft counterneasures nust be consi dered.

The |ocativecebving mpansi oan oar whPech Pile PBceiavi n@arddenilarsly munt ed:
or rested may. be locations where a signal from the transnmitting
means can r%%%ﬁpiﬁB°F§CEﬂ9HH§tﬁeéﬁ§atiaﬁd°ﬁa?°§§18ﬁyﬁﬁéﬁe isPeiLiser can
view t he I| ht f on1t£$F# t emtting,section. A resting or nDuntlng

met hod 20 :}/c 8 off BcHSERedrELERSi G iR oML StpilPeafiR- or one
el o, B FERL EPHsTERR A BB RS £BRD eREnb s A A e 2% L
carriers or ﬁ?gybbgfenay ?3 u?@ﬁgg%?ng meagﬁ is mohpﬁe%”%&FqQSDtl g @

signal is sen rom the transm receivin means, .
the recei V'Qstﬁféﬁ‘?& £8di gkegst P@alcbﬁhéneg‘ htabﬂgoi%ﬁ“%“f%nrte%%%%? to the
signal . According even in d ness, even in a clrcunstance

where thergr age rear board within the vehicle, on a top of the
10 vehiele, on an'upper part of a wingfiike ‘antenna for -/
automobile: telephone, or the like, although, in case
where the réceiving means is arrangéd on the outside of
the v;hicle, there is a déaSe '_wﬁere theft
' countermeasures must be considered. - The 1location or
15 portion. on which the réceiving'means i$  mounted or
restedﬁ_may' be 1locations Where: éf signal from - the
transmitting means can reach the receiving means, and
may be anywhere if the-user-can view the iight from the
light emitting section. A resting or mounting method ;J
20 ' may be one in whi¢h the receiving means is simply put,

" or one in which the receiving means is stuck or pasted
through an adhesive seal or the like. Further, other
mountiﬂg tools such as, for example, magnets, .sky

carriers or the like may be used. | -

25 If, subsequently, a signai_is sent from the
transmitting means to the receiving means, the
receiving means radiates the light emitting section in

response to the Signal. Accordingly, even in dead



rplenty of articles the same in type with each other, it is possible for the
user to easily find out an article desired to be found out by hinself, for
exanple, 'a 5 vehicl e or autonobile or the like. Furthernore, as another
exanple in case where the receiving ne i s mounted on the vehicle, if
the arrangenent is - such {that a “hight nount stop | anp consisting of a

light emtting diode serves as a ght 10 enlttisghsectlon and, when a
signa¥ is. re’caa\?&!le(iﬁ't héP¥ ecee‘f"w n’gP %e‘éﬂ%‘l‘msﬁaﬂ?? %Y%nth?§eseﬁFet 0o a

section is APISRISST AEHICLes e 1Ang oif| ke, FHEE| PORE. eHREE ngt

BERRG, 2R B ;ﬁcor%gﬁ%‘w Sqifg EH

smal | -si ze a@gs aﬁﬁlﬁ f@d §§rreg£5ﬁ§}ghe
n connec |on W t

appar at us at |OM/CO Bove, i s-needl eds 2 to
say thatg alvtéjﬁl&_lk%s ,#fgﬂmil@sorr@g@ 1méh a vehicle taken as an

exanpl e, a using exanple of the invention 1s not limted to ordinary or

general cars, buses, tFweHfermiote] - CxebEBeANExAIPEE YRNEEEESWhebll can
be applied also to other arrangenments. 25 . Furthernore, in case

where a speci fibe [ecoiving fmedts ols momNted GnO‘tl\Iile vehiese, Wer ethen
shoes are found out from plenty of shoes, in case€ where own article is
found out anrgrEdgemerentis ofswelygatipatthem high mount stop lamp
consisting of a l1ight emittingldiode~serves.as a light
&J 10 - -emitting section, and, when a signal is received by the
receiving 'section, a drive signal is sent to a 1light
emitting circuit of the lamp, the original or unique
light emittihg section is dispensed with, and the
discriminating 1ight-émitting apparatus coﬁprises only
15 the receiving section, because a ecar batter& is
'utilized;”"“ACcordingly.' it is “poSSible to further_
- small-size and ‘lighten the entire apparatus, and to
realize the apparatus at low cost |
&g ~In connection with the above, it is needless
" 20 to say that, although description was made with a
vehicle taken as an example, a usihg exaﬁple of the
invention is not limited to ordihar& or.general cars,
' buses, trucks, motor-blcycles and other vehicles, but
can be applied also to other arrangements
25 ' Furthermore, in case where a specific person
is found out among a crowd in case where own shoes are
found out from plenty of shoes, in case where own

article is found out.among other plenty of baggage when



one takes a trip, or the. like, the discrimnating light-emtting -
apparatus is conveni ent, and application thereof can be considered over a
~wide range. The arrangenent may be ssfh that, as the 5 transmtting
neans for transnmitting the coded signaP or the signal having the
specific wavelength, ferr] r typo, or the light transmtting neans_gn

having an i ghear edkkisght- errtig, NG rditgde, ifidde EXAHY .41 rixﬂﬁ%ﬁ’ﬁﬁj het
gh

the receiving nmeans for receiving ‘the S|gnal | ssued fro
transmittinyigheasmittig apPatiatusomd honvediiterdt,ansd tegguoy

received by the receiving .nmeans provided, for exanple [err] [err] 15
[err] a. |itghereefecannpe conzideredsoster as widle piange .phot odi ode, a

phototransistor, a SITphototransistor or the like, and, at that
tinme, a receiving clTbeui arnaﬂmntor n@@néreatsemh a thate sasgnatthé o turn
on a light emtting 20 “ element such as, for exanple, a visible

| i ght - ePn t t tHANEMEEE nsrmeﬁ@5|fbe @W&ﬂﬁ&ﬂﬁkﬂﬂgeﬂthQQQfdsﬂignaﬂ1or In this
case, the arrangenment may be such_that an a transistor, a relay
circuit or the | sksneé glﬁ*l"tiﬂﬁi fohe r &PSok ri@’ cimaEYengLh ur n2efdnd of f
the light epmtting elenent . SIT phototran5|stor Is used as
the ||ght ryefepugbey ::“i" '!‘.“'i “. ~'??,, f ‘“- = a T

phot ot ransi g wJr].is‘ipt:smtlrlgansmitting means

having the-infrared light emitting diode, for = example, -

| ,and S
10 is |used, A_as ‘the receiving means for receiving the-
~signal issued from the light'transmitting means, the

signal from the light transmitting means is received by

the receiving means provided, for .eXample, <with—a-

15

_ -with a 1light
'receiving element such as a. pin - photodiode, a
phototransistor,. a SIT phototransistor ot -the 1like,

and, at that .time, a receiving. eireuit issues or
‘generates a drite signal to turn on a - light emitting ;}

20 :'element such as, for example, a visibie light-emitting
diode or the like of the light emitting. section. In
'this case, the_a;rangement may be.such_that an IC, a
'transister' a relay cireuit or the like is built in the
receiving circuit to turn on and off the light emitting T

25 element

If the: SIT phototransistor is used as the -
iight 'receiving elenent; it is prefetable because ‘the

SIT phototransistor is remarkably superior in sensitive
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ccharacteristic as conpared with other transistors and pin photo-diodes
or the like. |If conparison is nade with an inage sensor that is the
safre optjcal sensor taken as an exanple, assumng that output
signal 5 current of 1[err] is obtaineQ for one of MOS type, then an
output nore than 100[err] is obtained for one of SIT type. Furthernore, if

conparison is de with respect .to one of ‘type;- the SIT phototransistor
e ol {1 SBoeRs el il T G, (CARAET R Tk i T HER, AR TORS quARs.

Also in this respect, .the SI.T photqtransjistor is an elenment capabl e, of

cat chi ng al so® 'M&i‘%&‘%&ﬁdﬁﬁa%“r S 1 t Jfﬁ%‘lﬁ% i et adPgd® ar
renote |locati Qe @ gggﬁy it h : 'qn{ rﬁﬁ%@ [ng gl ts. 15
Mor eover, i ngl@(%le %rrfe'(rie_ es%?fér%a% gtémqlt ihlg%ut?ﬂéem [ e|ng |e(;d_e |§é1g€§ as a
light em ttingagleg™Rls idh O'di@impile’, CNALENURE Ithd1e HAid™® sidndf
adequate to use a light receiving el ement which is nost superior in.
sensitiveg Chauzvleaid D A W ik [SHERIBIE £41° ond dBMIE Zpe VavEh eIt h.

In this case, it can be expected for an elenent using Ge (germanium to

i ncrease the s@nsutput ebHerciRin IO, pA tiwutaided ifor ssidt e sphso  for
a phototransistor using Si (silicon). ILn connection with the above, in
case where 2%ypet.he Fursdraors erigf leonparifsan eis mdde twicth t negspééti ng
element of the transmtting device and the receiving elenment of the
recei ving devitoe ane odfverGdD typed, theySEE mictotatanmistorsihasmtari al.

formed of a materi al
sensitive charaeteristic higher in further several

\t 10 figures. Also in this respect, the SIT phototransistor
. is an element'éapable'of catching also a weak optical
signal transmitted from a considerably . far remote
location - as compared .with other 1light receiving'
elements. | | | |
15 - ; Moreover, in casé_wheré an infrared_ light-
 emitting diode is used as a light eﬁifting éieﬁehf-_in
order to enable use in the daytime, it is édequate to
., use a light recéiving elgméﬁt which is most superior.in
LJ : ..sensitive. characteristic with'reference to infrared
20 wavelength. - In %his case, it can be expected for an
element using Ge (germanium) to incréaSe the sensitive
characteristic, fhough it 1is possible also fér a
phototransistor uéing'51 (silicon). _
In connection with the above, in case whére
25 the used wavelength is infrared, if the transmitting
-element of the transmitting device'and the receiving
element  -of ithé'receiving”device'are covered 'with a

glass material or a resin material formed of a material



cutting
covered with a resin such as a plastic material having a red to dar
or the like, it is possibleto use the apparatus wtho
erroneous. operation due to affection i nfl uence such as a sunlig

-col or,

the Ii

ke.

Wth the above arrangement of the invention, accarding

the wavelength-of the visible |ight, or the entire apparatus is

k-red
ut 5
ht or
to the

di scri mi nat iigting! | gk eWabelRAsRARP VAR Y1siBe ol ANGRI 0Ny f 1§ liSery

nounts or

rests 1 t he apparatus according to the invention on an

adequat e angnp@féi CHppakitusconsDicovered oGah @ rekia Speehi i gsartd cle
whi ch the user desires to find out or locate, within dead darkness,

anong pl.entplaétact maktesitichasing & regde tas dexiit redheplort, ox ﬂmﬂﬁlb|e to

rapidly 15

and easily find out.the specific article. For exanple,

or

t he

appar at us |£ikeefultfoi3f|passgbdatt@wmswehmﬂee iappatrartusx amilthout par ki ng
area or the like. Mreover, the apparatus is not limted to vehicle
i s conv&nleﬂrrangéuﬁnOEagétﬂﬁéréu@wﬁobagf@ﬁtﬁﬁg ork dnfd ueaged suwek0
anong many burdens.  during traveling or the Ilike. Application
appar at us e®fefdSuBydghy Wdé@ce}&é‘e BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.

i ght-emi (11 ng appar alAEB( SRE) SePYe srrengemesdamatre  AONGALIAG

sectiona

1 1Is a

Cr 0ss-
10
15
20
25

5288k aYhg" SB8™ "gnd re%_%'s_vc'r’i%i%ea\@ 5% 2T W e teing
apparatus of the invéntion. if a user mounts or rests

the apparatus according to the invention on an adequate

and particularly.- conspicuous location of a specific

article which the user desires to find oup or locate,
within deéd darkness, or among plenty of articlés the
same in type as each other; it is possible to rapidly
and easily find out the specific article. For example,
the apbaratus is_usefﬁl for.finding out own vehicle in,
for example, a pérking'area or the like. Moreover, the

apparatus is not limited to vehicles, but is convenient

‘also in case where own bag or the like is found out

among many burdens during traveling, or the like.

Application of the apparétus extends over a wide scope.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic view showing -en-

-embodiment—of a discriminating light-emitting apparatus

seeording—to—the—invention;
' ' Fig. 2 is a sghematic longitudinal cross-

séctional view showing a receiving device according to

s, but

of the



an epbodi nent of the invention; Fig. 3 is a cross-sectional view taken
along a line 11l - Ill inFig. 2, Fig. 4 is a 'schematic perspective
view 5 shomnng a transmtting device of the aforesaid [err] enbodi nent,
Fig. .5 is a basic circuit view of athe transmtting device and the
receiVing device of the aforenentioned [derr] enbodi nent; 10 _
Fig. .6 is a view show ng an applied exanple-or anodifi-cation of. the
recei ™ ng devi sne+héd. emBodiment b@rthécﬁmW%ntﬁbﬁW”WShOWﬂng an exanpl e of
how to nmount the receiving, device;  Fig. 8 is a schénatic cross-sectional
view 15 showing a trEidgui Btisga devisseseatdondlngiewo takyn | lalamgt her
enbodi nent; and Fig. 9 .is. a schematic perspective view of the transmtting
devi ce |IIustr%tbﬁn¢nIFIg- 8II20n Fig. 2; DESCRI PTI ON OF THE

EMBODI MENTS Referring  first to Fig 1, there - is schematically
shown an enbodi nent of aFigkscﬁlnﬂﬁatangsphgmaiéﬂlt@ﬁwgpeappamatugiew
according to the invention. - - reference numer al - ~_denot es an
external 25 $HAFLREtei K §a§§HF§§1§§cﬁe3§°& Pﬁdﬁ&eoﬂﬁﬂrﬁéﬁéé%

emtting wunit electrlc power type, or ‘the I'ike; and 2, an
antenna. The e%ﬁ?@iﬂ%? ’transn1tt|ng source 1 and the antenna 2 cooper at e

wi th each other to Fig. 5 1is a basic circuit view of the
transmitting” device and the receiving device of the

aforementioned-eae%hes embodiment;

~ i0 Fig. 6 is a view showing an applied example
or_ahmodifieation of the.receiving device;

Fig. 7 'is a perspective” view. showing an

example of how to mount the.receiviné device;
”iFig. 8 is a schematic ctessesectional view

15 showing a  transmitting . device aeeofding“ to still
anbthef'emEEdihent;'and o

Fig. 9 is a schematic perspeétive view of the
transmitting;device illustrated in Fig. 8.

20 | DESCRIPTION OF THE EMBODIMENTS

Referring first to Fig 1,. tnere is
schematically shown-ea—embeéiment—e#—a discriminating
light- emitting apparatus-eeeeséing—te—A#he-—énxentioa
The reference -numeral 1 denotes an external = 7

25 transmitting source such as a radio or wireless light- |
emitting unit of small—electrie-powet _type,. or the
”1ike; énd'.é,'én'antenna. The 'external transmitting

source 1 and the entenne'z cooperate with each other to
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form a transmtting device. |If a used frequency is within a VHF band ~
UHF band, a wave can reach wthin a range of the order of 10 m 200 m if
an output is within 1 niWto 10 nW 5 The reference nuneral 3
denotes an antenna of a receiving secﬁion to be described subsequently; 4,
a receiving section and 5, a light-emtting section such as a VISIbLﬁ

[ g e Chgad! e bl Bt olh® ¥ AMod, phifued8he YN0

section 4 I ng section coope eac

other to fosmhanr ST BandIViE: banllCh v dilsen ! pIERA LI NG

di ode 5 recel ves signal -from ext erna transn1 g source

1, the diodg Panget wfn%eora,rtarerofoff 100e < R NG A et | dlcguthopsd
sufficiently be higher 15 in sensitivity than the external transnmitting

source 1, awdthin 3 aWitoalloemwhat the receiving section 4 is of honodyne
type or of het erodyne type. In order to further facilitate operation for
speci fypng an articl e The refdirendenimateadh] [Frddndtes ambanitemns of
nodul at or and a denodul ator should be nounted respectively on the

ext er nal ar zeceiming seehion tb bendaseribedisybsegrentin: 4, a
respectively. Specifically, optional characters: or nunerals are
combi ned wregeiziag Wn's@nda§ o Lightamidting sestionpeueht ed on

a nDduIat|n si de, ile .anly ..coded s I S responded to turn on and
of f the v_is §l e W&V#‘llbelrﬁ gk - eml&fem&w 4@%%&% nttkei de. Thew t h

antenna 3, the receiving section 4 and the light- -
10 emitting section 5 cooperafe With each cthef to form a d
receifing device;_ When the visible ‘light-emitting
diode 5 receives a signal from :;thei' external
transmitting source 1 the diode 5 is turned on or off.
_ The receiving section 4 should sufficiently be higher
15 'in.sensitivity than the external transmitting source 1,
and it is advieable that the receiving section 4 is of
homodyne type or of heterodyne type. |
In order to further facilitate operation for
specifying an article to be discriminated, -4m—%his ';J
20 -ﬂembedimen;, .a modulator and a demodulator - should be
mounted respectiVeiy .on the extefnel transmitting
scufce 1 and the receiving section 4,. respeetively.
Specifically, cptional' characters = or numerals .are
combined with each other so as to be ccded -and o
25 modulated on .a modulating side, while only a coded
signal is responded to turn on and off the visible
'iight-emitting. diode on the demodulating side. = With

such arrangement, the receiving section 4 responds only
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such ‘arrangenent, the receiving section 4 responds only to a signal of
a specific code and, therefore, it is possible to prevent radio
interferéence, and affection or influence of noises. As a result, the
operation for specifying the article (Qo be discrimnated can be 5

facilitated. Furthernore, sinilar advantages can be obtained.if a
frequency or a mavele th.of the exter nsn1 i rce-1 and the
receiyi ng sect t8n # 3?%"‘3& ofn& P?%g é‘& é’(? eFlagﬁ1 q‘% T&ohendt i S

nggiéfﬂéna{o ggggik%odlaghgggkgg lra égwﬁﬁﬁkrﬁ§%§ﬁa?\” ¢ :%i?ééiiﬂqonal
view taken al ogg ink?ﬁ%nbh'o? hbise% Filds 2 Adhite Flihe d :?erék heJ@ti c

per spect ive view transmtting device aCCOI’dI ng the a OI’ esal d

anot her 15 egﬁﬁé'ﬂ?&hg | el Gardichle RQ YNGR JUFTRE dtglatjé]d dengi

cylindrical casing he cylindrical casing 11 has a si surface on t e

i nsi de of ghi citaginitagled.y OFulritBlirmor@seistimia & edilftalyes Udhrds, bd Or
exanple, SIT 20 phototransistors or the like are built in such - that

light from t heb&atiaeidot fcan fireauenicye ori ghtwavelmrigfm e atié wxtdinangh
convex |enses 13. A plurality of visible light-emtting diodes 14 are
built in on antwppemipsinigon solrkkee lcand¢hkl retedving sedtion 45 &%
havi ng a generally hen spherical configuration having a lens effect
covers the ciroptienadd¥ selecived.visible
'Fig. 2 1is a schematic 1longitudinal cross-
o 10 sectionmal view of a receiving device according to
anether- embodiment of the invention; Fig.'3, a cross-
sectional view taken along a line III - III in Fig: 2;
and Fig..-4;' a schematic perspective view of a
transmitting deviee-according to the aforesaid another
15 embodimentt-' o
. _aIniFig; 2, the reference npumeral 11 denotes a
cylindrical casing. The cylindriecal casing 11 has a
side ‘surface on the inside of which' a plﬁrality of

-1ight' receiving elements 12 such as, for example, 'SIT

C

20 phototransistors or the like are built in such that -
. light .from-thejexﬁerior can reach the light receiving
section through convex lenses 13. A plnraiifyl.of
visible 1light-emitting diodes 14 are_built in on ~an
upper portion of the casing 11. A closure of 1lid 15
25 having a generallj hemispherical'configufation having a
lens effect .covers the circumferénce of the 'fisible
light-emitting diodes 14. Moreover, a eell 'isl-for

radiating the light-emitting diodes 14 is built in at a



light-emtting diodes 14. Moreover, a cell 16 for radiating the

Jlight-emtting diodes 14'is built in at a -center of the casing 11. As

~.shown:in Fig. 3, four (4) light rece&ying el ements 12 are arranged
concentrically with the casing 11 and® facing outwardly. The convex

| enses 13 and 5 mrror-surface reflecting plates 17 for enhanging

i ght-recei \élnq:% %q,nsh%é vi%gi%elfrranged respectively in front of tk

I|ght-rece|V|ng Tole connection with the above, the arrangi g

met hod of the light receiydwy fﬁepfgt3312f§gpugg)ngigﬁ@ 1pecekb§h d to t he
above-descri bed one, but nay be any one if e arranging net

such .thateI@henﬁﬁ“lZﬁh#E”aﬁ$Eﬁ% dOéonééﬁtﬁﬁéaDBylﬁitﬁ ﬁﬁéeéﬁgingSUCh as
the light receiving elenents 12 being closely arranged on a side surface of

the casingill, amd t Fadike, owtwapdlyt heTHS comeex Dénseshe1lsr ehhacting
pl ates 17. ‘Further, - a configuration of the casing 11 should not be
limtesg tonnheor«gnnfubecarefleutiggra@laﬁes 1Furfoer noerhanctihg
arrangement nmay be such that a-light receiving section and a |ight
enitting sddghtirreceivingd sensibielyyfanen abrangedh pespectAyelshown in
Fig. 4, the transmttin device is arranged such that an infrared

i ght - eni t fingrantoRf 18 ethightreegeivingnelenegtsolfece, a convex | ens
20 novabl e al ong an tlcal axis, dire t|on for regulﬁtlng a |ight
emitting angle, a cel n conngchion; yit bsthecpbove. the arranging

method of the Iight?receiving elements 12 should not be

10 limited to'thé_éboté—described one, but may-be.any one o/
if the arr#ngiﬁg' method is such that an entire
periphery of.“thg‘casing 11 is covéréd,- such as the
light receiving,gléhénts 12 being closely-arrénged on a
side surface.of-the-casing 11, or the like, without the
15 use of the 'teflecting plates 17..  Further, a
configﬁration Qf'the casing 11 should not be limited to
the cylindrical__configuration. . Furthermore, the
.arrangement may 5e-sueh that a light receiving section

and a light emitting section are formed separately frbm =\J
20 ﬁeach other. |
As . shown in Fig. 4, the transmitting device
is arranged such that an infrared 1ight emitting diode
19 that is a transmitting source, a convex lens 20

movable alqng apn optical-axis direction for regulating .-

25 .é light emitting angle, a cell 21, and a drive switch
22 are.received'within a case 18. The lens 20 has an
”éffect that, ih case where there is_.é searching or

seeking vehicle or the like at a relatively near




722 are recelved within a case 18. The | ens. 20 has an effect that, in
case where there is a searching -or seeking vehicle or the like at a
rel atively near | ocation, a light-projecting angled is enlarged or

wi dehed whereby an opti cal signal can belsent within a wide range or area
even if a light prOJectlng strength becones relatively: weak and,
therefore, a_receiving 5 _ device is caught or seized for a short period

of %ime, andl@faddmoal asi'dh hWWQF%mQQ%HetOiQ heerkargrd r e®i vi ng
femt e di st an rdegq'ﬁ ety i PPat e Sl e o6 e S e
l'igh h ) It § i bl
to prove T ¥ Sﬂ%ifﬁ%@%ﬁ%%&n‘% fﬁ %fﬁ%&f R T T S
dovi e of (B8 -Q’f&ete{grﬁeeﬁ%éﬁ' pddr iR er e £ TP & CREEEPLAE N0
transm ttigng ﬁ%ﬁ' %%e(inlfg*I& szceééizzé& f a'SbAt | poride 6€f rﬁ:[lgélt he

l'ight-em tting .a switch 2 |n1t|ng resi stance

l'ike. Further an@%.zp'd;ﬁﬂiéalofsié}?ai%thé‘gtfiﬁ{sxﬁftté&% | 86 ScathdR!
receiving element 12'and the cell 16 for 20 radiating the ITght

emtting di odeebbiviilly devicd. ViMYF&oWaF NUiR ¢@ské fwipske cx@mMmbpt DEal he
receiving circuit. This exanple builds therein*an anplification
stabilizing cisigmdal 24 d @erstpprer ray farnorl mateodmsmnceutg)utlﬂ\ghhout
rel ying upon an input ,

projecting angle is restricted whereby the light

k«’ 10 ~pProjecting :strength .can be raised. Thus, it is
possible.to-improve receiving accuracy.

Fig. 5 is a view showing fundamental or basic

- eircuits .of_the'respectively transmitting device and
receiving device of the present embodiment. | The
15 circuit of the transm1tting device comprises a cell 21 “

| - for -radiating the - infrared light- emitting diode 19, a

~switeh 22, a limiting res1stance 23 and the 1like.

Further, the circuit of the receiving device comprises

a 1light receiving element 12 and the cell 18 for

.

20 radiating the.light emitting diode 14.
Fig. 6 is a view showing a modified example
~of the receiving'cirCuit.' This example buiids therein
an amplification stabilizing circuit 24 for supplying
an alwayS'constant output without relying upon an input =
25 .. light quantity, to the light emittihg diode 14 of che
light emittingafsecticn; in order to prevent current
flowing through the light emitting diode 14 from being

reduced in case where an input optical signal is weak.



25 | i ght
.emitting section, in order to prevent current flow ng through the l'i ght
~emtting diode 14 from bei ng reduced iC%case_mhere an input optical

i s -weak.

quantity, to the light enitting diode 14 of the |ight

In connection with the-abo

sign

a hold circuit of an output to

the light emtting diode 14 is built in in series with the stabilizing_

circuit,
if ab

even e rnpuf’stg

P her Tor & o ol TRl Ot Tehe 1 bpht {omd PrIBET EBYABPEA21L0BUA 1L i

circuit can be litmted to a pre

m ned perro

VleW/ShOMﬂnﬁnﬁ”sé?ﬁ%ﬁﬂﬁitﬁﬁth@-éﬁhbifiiﬂﬁ&uéﬁrc@it awhepeByeERk f&%
the receiving device. The nount i ng- arrangenent is a case

" mounti ng

where an apicawiblerta semd cowt anvebtpht, signakxeonténubaslysed as

shereby, It Len ROSELEL00 SFRY L ARoOW! PR RNk RO

signal is once: |npu

hoId

a

nmount i ng- section. Naturally, utilization of the antenna enables the .
recei vi g dedigmal ddeomeentaputted ¢en 1ﬁcaheoﬁnphtgbbgnamamsafbm ling of
As a method of nounting the receiving device, there i
a met hod |naMnm9ankyred%umth@rmmweceau§1m9nn¢éucuhtoﬁgh hufi 35f dpring

t he vehi cl e.

which is put in the antenna, a nethod in_which FECEIVIH% devi ce
¥

nount ed

whi ch the'nDuntl

th

by omeratifmumef nthe neekd| ¢kr°‘§i‘énﬁh¥1 be7ldmitegde to

neta c eIe
fixedly nnuﬁuﬂ¥q E@Aeﬁ?%%g hdtime- like. In this case, also,

arrangenment may be

10

1S

20

25

Fig. 7 1is a view showing an example of a

n

t he

structure or 'ar:angement for mounting- the receiving -

device. The mounting arrangement is a case where an

antenna for a radio of a vehicle, for example, is used

as a mounting_seetion. Naturally, utilization of the

antenna enables the receiving device to be mounted at a

location higher than a ceiling of the vehicle. As a.

method of meunting the receiving device, there is a
method in which the receiving device is mounted through

a leaf spring which is put in the antenna, a method in

which the receiving device 1is. mounted through a

mounting metallic element 27 of type in which the
mounting metallic element 27 is fitted about the
antenna and is fixedly mounted thereto by screws, and
the 1ike{ In_this case, also, the arrangement may . be

such that only the receiving section.is mounted on ‘the

antenna, and the light emitting section is mounted ' by

utillzation of a. hlgh—mount stop lamp, or the like.
F1gs;-8 ‘and 9 are a schematic cross<sectional

view and a schematic perspective  view  showing "an

al

y

S

S

nt 27.is fitted about the antenna and is

o/



-such’that only the receiving section is nounted on the 25 antenna, and
the light emitting section is nounted by utilization of a high-nmount stop
| anp, or the-like. Figs. 8 and 9 are a schematic cross-sectional view and
a schematic perspective view shomkggf an enbodi ment in which a
light receiving element is also nount on the side of the transmtting

devi ce. As in.Fig. 8 .the anrangenent .i.s.such that a |ight

receixi ng el e%@ﬁgﬁ}g"#@ aaﬁ’é‘é& 2% &‘é‘gx& tr(?%[%é’%‘ & éeﬁ.[engent grﬁ t t%

el enent 19, i ght recei\i n ' | v ithin the case
18 in parall Zﬁg}ﬁel?%tdl o% ' o't?’%e s\ildn _roglrg:grel fté]ﬁt%sén?nt{tﬁ'ﬁl?g g’lcgc}_}#ectel'g_ t#sou_gh a
convex | ens 2gnoWar Ca%Clrgas 85N W gt ranemént 1 CAWNNGR, 1Ql.igl'f@d' at ed
optical signal is reflected and is returned, a I'ight receiving elenent
28 on the sgedeivihg ellbentaPBNild idid AU ATAERS dhecd Jnplgse t hat

a light emtting diode 30 in front of the switch 22 is turned on and
of f. A sciremittingcelcment 19, aml thecIdphtl recedviiony relidmerits 28 m | ar
to the transmtting circuit and the receiving circuit illustrated in Fig.
5. | f the &bsrreceizedomiithdn dhehegseeddSntirepaodiliedt redatsieoh eben in

case where vehicles high in height such as wagon vehicles, trucks and the
li ke are parkébei nipforared) light emitting ddadenflS dbdraneh e daivex and
ri ght-hand sides of an own vehicle, and light is®obstructed or hindered by
the vehicl es 4606h&8-the |ight does not :

Moreover, as shown in Fig. 9, in case where a
\V/ 10 radiated optiCal:siénal is reflected and is returned, a.
| light receiving element 28 on the side of the
transmitting device catches the signal so that a light
emitting diode 30 in front of the switch 22 is turned
on and off. A circuit according to the pfeéent
15 embodiment is siﬁilar to the transmitting circuit and.:
the receiving cireuit illustrated in Fig. 5. If the
circuit according to the present embodiment is used,
even 1in case where vehicles high in height such as
wagon vehicles, trucks and the like are parked in ffént'
20 of and in rear of, and on the 1left- and right-hand
sides of an own vehicle, and light is obstructed or
~hindered by the vehicles so that the light does not
feach the. receiﬁing defice which is mounted “on the
: objective _vehicle. light reflected from ‘the vehicles -
95 high in the ceiling 15 caught by the receiving ‘element |
29 on . the side ef . the transmitting device,'l and
turning-on and #off of the light emitting diode 30

_inform that there is an obstacle. Accordingly, even if



reach the receiving device which is nounted on "the objective vehicle,
ight reflected from the vehicles 25 high in the ceiling is caught by
the receiving elenent 29 on the side of the transmtting device,
and turning-on and -off of the |ight { itting diode 30 inform-that there is
an obstacle. Accordingly, even if a |ight emtting. direction is
oriented sowajdgHkr eCkingREingheqirBariohe disr ec . rdttdaﬁ. | ght
emtting diode 20? if there is%ﬂo radi ation fron1%ﬁggpggﬁfving ét%ce,\fi

i s possibl edipections obltherS thavelthel direchdon thaaed | Thew 1iw@dicle, in
a parking direction of the vehicle high in height. In this manner,
i f the Lighemittengi ndieden20t, 29 ithelrei lits no zaddatiom fhriom Lhde of

t he transmtting device, identification of the objective article is
facilitatedreCeiving i dendge.r ajitdl s 1poz8ibkde toLAliNForin ofher
discrimnating light-emtting apparatus conprising: 5 transmtting
means f%r tvehRialesi n§hait oﬁgﬁ€gl disgeam wiebdcle.codad & warkinegs a
speci fic wavel en%t h; and receiving nmeans  having. a _light Inr ect%iivsi ng

el ement direction of ‘the vehicle high in "“height.
manner, if the light receiving element 28 is built in
also on the side of the transmitting device,

identification of the objective article is facilitated

10 and is made rapidly. _ L L o/
15

(.
20

25
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responswe onIy to said optical signal transmtted fromsaid_10
transmtting means and having a light-emtting section for di spl | ayi ngaft-——

i ndi'cati on of receipt of said [err] optical signal,:-said re
including a plurality of light receiving el enents whi ch are ﬂ”’#’!ﬂlaﬁﬁﬁlﬁﬂm
to cover an entire periphery of said receiM ng neans; and:15*sas
transmtting means transmtting the optical signal upon turning-on a drive*
swi t ck?” sai d receiving means turning on when said :light receiving el enent
recei ves sai dcéﬁtlﬂ;sél signal, and said light-emtting section being turned

on, 20 for -l east a prédeterm’ ned time period to di splay said indication

of receipt of sai d sj.gnal ceor

wher ei n ps ai d ﬂ‘sﬁ*’%"r]ﬁd”rmq sf 125 'g?ﬂ'é% ?\Pgﬁrﬁgyﬁgﬁf’m@ﬁriﬁﬂpﬁg 25
section which i s respon3| ve to a signal i ssued fromsaid transm t'él ngoI
means, to ecut e [ p an
retur ned fr%)(;m sai recel V1 nﬂ’ﬁ%@agﬁog Ek%gﬂn}tlt%g'?‘gccai} a‘ﬁ]‘lél‘%fcfﬁm
wherein a |i gwhiehi s egpdesciomwhiich hamly apeaifinivivelengtierei andg
nmeans is arranged is also said light-emtting section-of said receiving

means, and an output sj naI fromsaid light- receiving el erent of said
recei ving means | Feagedyiing meanss having emd t t1ighti reefeiving,j @lement

light -em tti ngespohsiveldnlylth\daid Btical signdl transmitted from said

10 transmitting means and having a 11ght-em1tting section for

. displaying an indication of receipt ‘sald -soded- optical

(% signal, said receiving means 1nclud1ng a plurality of light

receiving elements which are so arranged as to cover an
entire periphery of said receiving means; and

said transmitting means transmitting the optical signal

upon turning-on a drive switch, said r'eeeiving means turning

on when said light receiving element receives said opt1ca1

signal, and said light-emitting section belng turned on,

20 for at least a predetermined time per:l.od, to display said

indication of receipt of said signal.

2. Apparatus according to «claim 1, - wherein said

P _ transmitting means is also provided with a light-emitting

25 section which is responsive to a si‘ghal issued from said

transmitting means, to execute a display, when said optical

signal is reflected and is returned from said receiving
means.

30 3. Apparatus according to Claim 1, wherein a light-emitting
section for an object on which said receiving means is ---
arranged is also said light-emitting section of said
receiving means, and an output signal from said light-
receiving element of said receiving means is supplied to a

35 1light-emitting circuit of said light-emitting section as a
drive signal.:
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4. Apparatus .according to Claim1l wherein said transmtting neans and sai d
recei Wed respectively by materials whi-ch cuts out |ight
havi ng a wavel eng 5 than said transnitted optical .si gnal 5.
.Apparag Claim1 wherein said transnitting nmeans “includes a
* light m" ilﬂm and said distfinmnating Iight-enmitting apparatus
further *i nel esn ns novabl e al ong an optical axis direction Wm% S
arranged in front of said light-emtting el enment of said transm’tting"‘ reans

so that a light projecting direction of said light-emtting elenent is
adj ust abl e.415 BppApptusataccandingiteyCleidl divherein said taahsmittsinig ti ng

h t e b
Teans 1 Suddlhlahd bl a0 GbiNGlhy nd el OVEY Lol ny
accordi ng tmatkrials whichi icuks cPu%ch-Qhﬁghm |¢10W§U§§eag§hum=lhaly of

i ght regeisphd QEﬂ%réﬁQmi&éd'%ﬁéic&ECQiﬁhaﬂ el ements of said receiving
nmeans are S| T phototransistors Apparatus according to Claim 1.

wherein said receiving nmeans is a receiving unit provided with a |ight
recei vi ng e$ enenappapatisi aceérdmg ttokdadin 2 yvhereintsaiiddransmitting

hot ot ransi.s tot.r S 9. tus ordj to
IOCI aimil V\her%g{‘mssalrlg‘c?mgeel% § %I set‘éz:a{*?'%l Vi ﬁggg%;\% 'pro ‘g 4&[%1
| i ght receud/iagramenehinqhMghteepohtesganppnra&nsd ﬁm@mm@ a
i nfrareggl i gbhs eddie dhdag aé‘ﬂ f‘da[l Sabkd '&'lji-eééiehv'm engnt 1s

an el enment conprising germani par at,us according t aiml
wher ei n sai }F¥RNge@ndnh front. of sa:.d lig t—em:.ttlng element of said

transmitting means, . so that a llgh.t progectlng direction of N/
said light-emitting element is adjustable.

15 6. Apparatus acgording to Claim 1 wherein said transmitting
means has a light-emitting element, and said light-emitting
- of said transmitting means is an infrared light-emitting
‘diode. |

20 7. Apparatus acccrding to Claim 1 where:l.n sald receiving
means 1nc1udes a plural:.ty of light rece:.v:.ng means, and
said light-receiving elements of said receiving means are
SIT phototransistors.

25 . 8. Apparatus according to Claim 1. wherein _said receiving

- means is a receiving unit provided with a light receiving
element which is at least one of a pin photodiode, a
phototransistor, and a SIT phototransistor.

30 9. Apparatus égcording_to Claim 1 whereiﬁ said receiving
means is a receiving unit provided with a light receiving -
element which responses an infrared wavelength of an
infrared light-emitting diode, and whe#ein- said 1light
receiving element is an element comprising germanium.

35 | S S

| 10. Apparatus'according to Claim 1 wherein said wavelength

is infrared, wherein said transmitting means has a

transmitting element and said receiVing_ means has a
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. 1S |nfrared wherein said transnitting nmeans has a transmitti ng mtting etrement—
and said receiving neans has a 18 receiving elene ein

said transmitting el ement and said receiving el enent are &m Iw

| east one of a glass material and a resin material;,. which*isc

mat erial which cuts out wavel engths of vi ?‘Pbl e Ilght 5-11. Apparatus

according to Caiml wherein said transm {Ti ng neans incCludes a case, and
an |nfrared light-emtting.giode that is a transgdi#ti ng source, a convex

I ens ‘movabl e AbL8TviAg Oé’iéﬂi@ﬁt 2 wix%‘i:e&?ﬂﬂhi&' ﬂﬂaﬁsx’niﬂ’&in&%iéﬁé‘ﬂt% €,

a 10 cell, andadrlve switch “which are built jntp said case.

Appar at us accﬁ?WnﬁeFﬁlﬁﬂﬁgwﬁieﬁﬁ@Fe|§¥%£WQM|‘\ﬂ-ﬂ@ ﬁﬁa?r?atsﬁmﬂﬂ.%é’f as
a cylindrical raésnﬂahamaq anaowerréaﬁ q&aé@nalylﬁnbbn lLis0 Fortiad dft

diode built in n t her eof | cei ving
el enent s arra’ﬁﬁgﬁriﬁi % ﬁsf’ﬁ ?ﬂgﬁlfﬁgﬁ St ¥' ]1322‘@1%
el enment s aBe in 20 a concentrl c relation to sai d casi ng and faci ng

out wardl y; gnl ﬁgha@arl:ﬁ%raéaéi'& €%| g, Gﬁé{@lﬁoéaﬂﬁ'lt%lor en#]alnm‘%gom

outside to Sal recel vin convex | ens

| i ght recei vingaBenineiydes a case aafgiaean elgﬁétqn%ﬂ;ighﬁemthg stiate

l'ight receivigrae! ggeat %raﬁgﬂlﬁtﬂﬁaeééh!ﬂ’:ehe@ Waeﬂé %&w&w ﬂ&fd‘s
ef f ect coverlngamrcum‘erence of ~ pIuralty 05. |b|(i ht -
optical axis, for regulatlng a lig -em ttJ. g angle, a

10 cell, and a d_r:.vg switch, which are _bu:l.lt into said case.

g . 12. Apparatus according to Claim 1 wherein said receiving
means comprises:

15 a cylindrical casing having a power source for a visible
light-emitting diode built in a central portion thereof;

a plura-lity' of light receiving elements arranged inside
said casing such that said light receiving elements are in
20 a concentric ':re_'l]-'.ation to said casing and facing outwardly;

a conical mirror-surface reflecting plate for .guiding

light from outside to said light receiving elements and a

convex lens, for enhancing light receiving sensitivity,

25 arranged’ repéci:'iVely in front of said light receiving
“elements; and '

a generally hemispherical 1id having a lens effect
covering a circumference of a plurality' of visible light-
30 emitting diodes arranged on an upper portion of said casing:

said transmitting means comprising:. .

a case witﬁin Which are received a power source for an
35 infrared light-emitting diode and a drive circuit;

a manual 6perating, drive switch disposed on an upper
' surface of said case;



Warranged on an upper portion of said casing: said ’
tTansm tting means conprising: a case within whi.ch are received a power
ﬂﬂ‘“nfrared light-emtting diode and a drive circuit; a
- nﬁm m‘m rive switch disposed in an upper surface of said case;
vexe [ ens Sprdjecting froma side su Pace of said ease and novabl e along
an optical axis direction for regul atlng a light-emtting angle; and 3 gan
infrared Iight emtting diode for issuing an optlcal signal through sard

convex | ens; and wherein said optical signal is transmtted by turning on
10 said dr| ve s@i convek ds&ns ipredectingigfromne sidel supfacecofi \Saigl

el enent Se al Ulidsr, Na n t 1 OPRdsk £ ﬁ%@,_l er.

suppl yi ng e ect r :gcb currer?;m’[éo Sglgga\?l éﬁbléelp?féﬂt er%kt ting di odum

Appar at us EREbIak g Qollg}lﬁTﬁ?‘iiﬁlngnépgélﬁﬁg apd anplification
stabilizgng circuit for suppl ying a substantially constant output,

w t hout relying uppn_an i ght ., antl t o, sai

light-enmitting A otRtrape fl%%a i 13‘30%‘{%‘?%5?% .‘%Q?Wte’i‘?‘?]sai d
recei vi ng reigmal sthoongkdsabdaconvernbensf aanddio for .a vehicle. 15.
Apparatus according to C aim 12 wherein: 25 said transmitting neans
conprises a resistor, an infrared light-emtting diode, a power source
and a swi t fhexpiRcsadd; PRtdaads signml el§ctﬁr¥§mjgiﬁ%lb¥ fayning on

10 Sald_ drive switch of said transm:_.tt:_mg means, said light
receiving ‘element reacts and turns on in response to said
optical signal thereby supplying electric current to said v/
visible liqht—e‘;ﬁitting— diodes. . | |

15 13. Apparatus according to Claim 12 - including an
amplification stabilizing circuit" " fér’l.- supplying a
substantially constant output, without relying upon an input
light quantity, to said visible light-e_mii-;ting- diode.

20 14. Apparatus accerdlng to Claim 12 wherein said receiving
means is nounted on an antenna of a radlo for a vehicle.

15. Apparatus according' to Claim 12 where_in:

25 said transmlttlng means comprises a .resistor, an
infrared 11ght-em1tt1ng diode, a power source and a switch
connected in series in an electrical circuit; and

. said receiving means comprises a light receiving
30 element, a visible light-emitting diode and a power source
connected in series in another electric circuit.

16. Apparatus according to any of Claims 12-15 wherein a
light receiving element is disposed adjacent to said light-
35 emitting element of said transmitting means and said light
receiving element is arranged therein in parallel relation
to said infrared light?emitting diode through convex lenses,
respectively, the optical signal from said transmitting



said' receiving neans conprises a |light receiving 30 el errent a Vvisi

light-emtting diode and a power source connected in series
electric circuit. 16. Apparatus according to any of C ains- 1 MMWH”",
light receiving elenent is disposed adjacent to said light- 3% em

el ement of said transmitting neans and saidP |ight receiving elenent is
arrartqﬁd therein in parallel rel ati on to said i nfraréd light-emtting diode

t hr oug convex IenSﬁ& re if,l vel y, the optjcal_ sikghal fromsaid
R

transmtting heads o fiedrnad, and & #‘é%‘bl%oﬁaﬁ,dsmmt
| i ght recei vi ngceliwimngt ebénmntdof rebdyitiddign PEesy rcans) "l:dD'&uiﬁdoﬁf ind

i ght em ttingggi Qdilght-emttmg diode.



