-2- beans reflected by the human body when subjected to the spot |ight can
.be~detected by the |ight .receiving elenents. In the above-nentioned
publicly known prior'art light projectdr and |ight receiver, the human body
detection range is 5 determ ned by the-rarfge of irradiation of spot.light
emanated by the light projector, i.e., the nunber of the spot Iight beans.
Therefore, in order to obtain a wide range of detection of the human body,
a multiplicity of spot |ight beans are required so that provision of a

| ar ge nunber of conbinations of light pro- 10 jecting elenents with concave

mrrors as well as _the rrespond-.ing nunber.of conbinations. of |jght
recei ving eIen@ﬁPEswaﬁsgsh%ivg?nF ?08§m$§ Egggsggg?I§Q$§ﬁﬁﬁ$Qxé° the' spot
Accordingly, bgigntheas ivEhideReetesty cied1ihRe! téiiviggebYehediarome

| ar ge- si zed, thu$S increasing the manufacturing cost thereof and the space

required 15 for instal|Int ithe taboveehentitnesc pabdidly akivewnt gyderi arthbight
previ- ously produced actiyve tﬁse human bo%%gdetection appar at us. SUMVARY
OF THE | NVENT| ®ROTREtIF Alhil ighteRereivearas thee HuPaht koY Akectianqdesneeds o

elimnate the - i dj . | LQr ive tvpe
uman body” det SSLERTEE M RHe “LIRdY UK 30Eanladlih O3 BEPE"LA: FhidEo
body detectingtagpaightiSprdiastog,ail.eght thé oh@ilid & £ el FpotONShti Bak. a
set of split concave mrrors and a plurality of light projecting elenents
and a |ight re@beveferseccin mrdeantiosobtginfaavideaangmeisdeteftt2on spf ithe
concave mrrors and a pluralit ' receivi .nments, and

.of 1 ght g [err :
arranged such fHEEnSH Y1iiﬂﬁ“#&%&ﬁécég&iﬁgJiﬁﬁtii% mSoazepreautieh s
L he nunmber of t}g. COPSH/GIH 'S 13ide number of ‘combinations of light pro-

10 jecting elements with concave mirrors as well as the correspond-
ing number of combinations of light receiving elements with
concave mirrors is necessarily required. Accordingly, both the
light projector and the light receiver become_large-sized, thu~
increasing the manufacturing cost thereof and the space required

1s for installation thereof. These are disadvantages in the previ-
ously prodiuced active type human body detection apparatus.

" SUMMARY OF THE INVENTION

The present invention has bLeen contemplated an-

U devised to eliminate the above-mentioned disadvantage in the
20 prior art active type human body detecting apparatus, and has

for its object to provide a human. body detecting apparatus,

having a light projecting section consisting of a set of spli~*

concave mirrors and a'plurality of light projecting elements,

and a light receiving section consisting of at least one set of

25 split concave mirrors and a plurality of light receiving ele-

ments, and arranged such that spot light beams equivalent in

number to a product of the number of the concave mirrors ard



s ——— vo————

"-4- set forth in the first aspect consists of a plurality of concave

m'/r>rors conbined with one another so as to have a common or the sane f ocus.
Acg¢ording to a third aspect of .the p¥esént inven- 5 tion, there is
provided a human body detecting apparatus, characterized in that the

| ight projecting elenents and the |ight recet$ifg elenents as set forth in
the first aspect are installed in vicinity of the focuses of their
respective sets of split concave mrrors. 10 =~ ! " According to a
fourth aspect of the present inven- tion, there is provided a |ight
projecting and readcifeiren iwithe’ Firstcaspect RonBDsbOBE depltialtpRIFacdhtsve
conprising a unit body conprised of a substantially rectangul ar nenber; two
si de wal | s for nmizreragronbined mithhenentrothety sat asotd hare |pwpmuohSor the
tudi nal ends thereof _and projecting vertically fromthe surface of the unit
body and in par 213™8 £PEPSti onship with.each other: a partition wall formned

integrally with the unit,pégﬁ t | @ngi lsnal t gl r of nedl
projecting verticaftty fromt éﬂggr ?gcegof %Héghu%syeggdegaﬁgai %”%E%{égeg"and
paral l el r8la- 2Gon,ti eedd pigi tprdvicded da Vininan; body r Setetcghig plappacatog,
section-and a second |ight £roj ecting sectjon forned on one side of the

surface of the wharapserizpd/i dad thatt Hdeatight oprigaqtingselegentre nd sthe

an seoond |1 91 0h9) SELARREUBNREIEID e bt RS R aTEhce ane

have common or tihgradiEa fOf W38InieF AL N Itbcuded id S tnbi Bhte diiiiVieNfets of
section and a second light receiving section fornmed on the other side o

the surface of Bbditwgopcave mirrors. R e o

tQ _ According to a - fourth aspect of ‘the present inven-

tion, there is provided a light projecting and receiving unit

for use in a human body detecting apparatus, comprising a unit

‘body comprised of a substantially rectangular member; two side

walls formed integrally with the unit body at both the longi-

1S tq@inal ends thereof and projecting vertically from the surface

of the unit boéy and in parallel relationship with each other:; a

partition wall fprmed integrally with the unit body at the

longitudinal central part thereof and projecting vertically from

. the éurface of the unit body and in opposed and parallel rela-

~ 20 tionship with the side walls; a first light projecting section

and a second light projecting section formed on one side of the

surface of the unit body divided by the partition wall, each ct

the first and second light projecting sections being a split

concave mirror set comprised-of a plurality of parabolic concave

2< mirrors arranged so as to have common or the same fccuses,

respectively; a first light receiving section and a second light

receiving section formed on the other side of the surface of the



concave mrrors is formed to incline nore sideways and outward than the two
concave mrrors fornmed on both sides thereof. According to. a sixth aspect
of . he present inven: tion, there is provided a |ight projecting and
receiving unit, 5 characterized in thatg each of the split concave mrror
sets.of the second light proj.ecting section and the |ight receiving section
i'n the light projecting and receiving unit as set forth in the fourth
aspect consists of a conbination of two parabolic concave mrrors arranged
sequentially in the longitudinal 10 direction of the unit body. The above

and many ot her gdvanta af ur ddi t] I L e of the _present

i nvention will Dacone g‘g%ﬁ?%ﬁt}'%o%ﬂ%@ éﬁﬂ%gggnmggé g*fewlﬁygn.aﬁgkpﬁgw.ard
reference to thaaholtheWwd brdavai heerskas Forikid Obn BYEGEAER A ld fub£dr aWi Ngs
in which 15 preferred structural enbodi nents incorporating the principles

of the present inventi onAcaardingwtcby avaysiofthi |aspectabifvehex prpksent BRhién-
DESCRI PTI ON OF THE DRAW NGS Fig. 1l is a schematic explanatory view of a
human body det &g tAEpar A8 uBTOBiRt\A Hfoht Preipseintiand,iaseiving Frgitp

! ; . . . g Pl e o
for use i 1t he TArAREEELYE o bufle RachO0k RHQ) SBLLE S ARV SRLRR0-8EY o
i nvention; Fig.the i Second anighiteVopdjddidng éction efid Neh@ndight r"e@@ﬂri’ﬁz{‘%

unit shown in Fig. 2; Fig. 4 is a sectional view taken along the line |V-
in Fig. 3; Figsestignaincthe okightyipgpiegking dAnthgechivinqeunityasnset feuth
and the left and“%rght“Uf”fﬁé"ﬁp%aratus as shown in_Fig;
- 1n the fourth aspect consists of a combination of two parabolic
\_ ~ concave mirrors arranged sequentially in- the longitudinal
\Q  direction of the unit body.

- The above and many other advantages, features and
additional objects of the present invention will become apparent
to those skilled in the art upon making reference to the follow-
ing detailed description and accompanying drawings in which

\'S preferred structural embodiments incorporating the principles of

the present invention are shown by way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic explanatory view of a human body
detecting apparatus. embodying the present invention;
2 Fig. 2 is a schematic perspective view of a 1light
projecting and receiving unit for use in the human body detect-
-ing apparatus embodying the present invention;
Fig. 3 is a plan view of the light projecting and
Y receiving unit shown in Eig:. 23
Fig. 4 is a sectional view taken along the line IV-1V
in Fig. 3;

Fig. 5 is a sectional view taken along the line V-V in



1. Stating in nore detail, the human body detection range "B" is a regign
whi eh overlaps the |ight receiving spot for the |light receiving section 2
i'n the |light spot irradiation range. The li‘'ght projecting and receiving,
unit "A" for use in the human‘body detectd ng apparatus according to the .
pr.esent invention will now be described with reference to Figs. 2 to 6. “As
shown by a schematic perspective viewin Fig. 2, the light projecting and
receiving unit "A" has a generally 10 rect angul ar-shaped unit body "C
and two side walls [err] and [err] fornmed integrally with the unit body "C'

at both the longi- tudin e theyeaf .and projecting vertically fromthe
unit body "C' ar}%(?ri'naﬁgr g*‘fe?‘gf%laoﬁ‘i Wﬁ%p"\ﬁ Fﬁge%ﬂa B as §&P¥“i hnFFig-
2, the side walj, Cstatingt i%ad¥e Jaetaii! !t REk, hamPR' bbdy gy
formed integrally with tge uni t bodey % Cc’in the ?ﬁng?t%?ffhn%ﬁ&ggﬁr?é 9%?

t hereof and i n ispposeegizay avhixh revertlapsshthe W idht heese ddngal dpptClEgindehe
[err] and projects verti- cally fromthe unit body "C'. A light projecting

y
section 1 is prd9hleBetRAvidgn SeREiom d iim Shewbighy @spot Armadiationdzange! s
[err] 20 Swhilst a li I Lving. s ion i s nrqvided. befween the |
partition wall C3 and tﬁig}esilggﬁgla?’fc’qu@%?'}‘%ﬁ?%hreerc,aqTVﬁQf;aFfﬁg i £RE use in
substantial |y tehanIM@iahe Koyl ' 8t ingOfagddGattlsl RDEdifg itD eld O
shielding plate 7 which extends al onggtohaeédv}ﬁgl e length (J)'g;qt he 3?#‘4’[ E%)%Ii/eqt@ '
and fitted int dgrehtiommillenowche |Qes2Bibed witie nefietrehodytd G'igsat 2r ¢ghs.
angles to the side walls Cl and C2 and the partition wall C3. The |ight
shielding plate 7 divi d&® t3hewm St arighematig pesspertive tiev in Fig. a4

@and second lngLe liéhyopfojecting and receiving unit "A"™ has a generally
1O rectangular-shaped unit body "C" and two side walls C; and C,

formed integrally with the unit body "C“ at both the longi-

tudinal ends thereof and projecting vertically from the unit

body “C" and in parallel relationship with each other. (But, in

Fig. 2, the side wall Cl_is not shown.) Further, a partition

IS wall C; is formed integrally with the unit ‘body "C" in the
longitudinal central part thereof and in opposed parallel

relationship with the side walls C1 and Cz, and projects verti-

cally from the unit body "C". A light projecting section 1l is

W provided between the partition wall C; and the side wallslcl,
20 whilst a light receiving section 2 is provided between the

partition wall C3 and the side wall Cz. Further, installed in

the substantially transverse central part of the unit body "C*

is a 1light shielding plate 7 which extends along the whole

length of the unit body "U" and fitted integrally and vertically

2S in the unit body "C" at right angles to the side walls C1 and t:2

and the partition wall.c3. The light shielding plate 7 divides

the light projecting section 1 into first and second light



so as to have one and the same focus 12'. Moreover, the seventh concave -
mrror [err] in the three- split concave mrror set fornmed in the first
[igﬂl recei ving section is formed to i'ncline nore sideways and outward of
the 5 unit body "C' than the concave mrrors 11 and 113 fornmed on both
sides thereof Further, nmounted on the abotv®-mentioned |ight shield- ing-
plate 7 on the side of the light projecting section 1 is a light projecting
el enent nounting nmenber 8 having a first, a 10 second, a third . and a
fourth light projecting elenents [err] and [err] nount ed,

respectively, in the vicinity of the focusgs 5 gnd 6' of the three-split
concave mirror S9ef8aFR have f’\ﬁ%-%‘b‘?i S SAPEVECTHE r‘@r *set, respectively.

Mounted, in lik , | {yqht ' | - he | i.ght -
recei vi ng 25 | esreng{ling:] wgbggfi%%] sf?ég?b%%&ﬁeeang%fz?r%%fﬂ ﬁ'é‘ %g?rb%!?reﬁ_

having a first spditecondave mbifsk agéh arbamed hini ghée EeeetViinghe! peB&iwing
[err] and [err] nounted, respectively, in the vicinity of the focuses 11
and 12' of thesektéenspsi foxmad e inglioe goreasddevays vand phutwardnaeefycthe
mrror se respectively 0 . Further, Fig 3 is a plan view of
the |i ghtgp-)roj &B?Fnb°§%dhpgc§r‘wn{]hﬁnf’f’“"%"e SHHREPE %ilg.a"f, La fqrged pn 5
and 6 are sect pLgpgRl sidfVenbksR, @l ong lines V-1V, V-V and VI-VI, respec-
tively, in Fig. [err|] Mreover, each of the concave mrrors should pref- 25
erably have a parabol i c Fatthese, manteds chontied abyvermdritionad aligRt néngeld-
material into the unit body "C' and then subjecting it to a mrror surface
fini sh or altedintitbiaty byons eeSdiApgofhthe lighty projecting section 1 is a

U light projecting element mounting member 8 having a first, a
\O second, a third and a fourth light projecting elements 91, 92
and 10,, 10, mounted, respectively, in the vicinity of the
focuses 5' and 6' of the three-split concave mirror set and the
two~-split concave mirror set, respectively. Mounted, in like
_ manner, on the light shielding plate 7 on the light receiving
1S section 2 is a light receiving element mounting member 14 having
a first, a second, a third and a fourth light receiving elements
151, 152 and 161, 162 mounted, respectively, in the vicinity of
the focuses 11' and 12' of the three-split concave mirror set

and the two-split concave mirror set, respectively.

20 Further, Fitj. 3 is a plan view of the light projecting
and receiving unit "A* shown in Fig. 2, and Figs. 4, 5 and 6 are
sectional views taken along lines IV-IV, V-V and VI-VI, respec-
tively, in Fig. 3.

Moreover, each of the concave mirrors should pref-
2SS erably have a parabolic surface, and is formed by cutting an
aluminium material into the unit body "C" and then subjecting it

to a mirror surface finish or alternatively by subjecting the



mrrors [err] and [err] in the split concave mrror set of the first |ight
reeei ving section, whilst.the |ight beans reflected by the human body when
subjdected to the spot'light beans [err] 'to [err] are allowed to be incident
on the third and fourth light ‘receiving 5 el enents [err] and [err]
respectively, through the concave mirror &8s [err] and [err] in the split
concave mrror set of the second light receiving section. Wen the :
respective light receiving elenments [err] and [err] and [err] detect the
reflective |light beans fron1the human 10 body, a door control device, not

shown, is actu RENahd€1d0Qh thh . spIit/ic@wcae KirroRr 860 §iF the first
descrl ption, a?‘t‘:@% I ng té ?hee]l iZght proj %!%:tl ng and receiving unit of the

present inventi DighHpFeckigbiig tionhi vhikste theuligherieams naﬁbeq:tEtd)baf the
product of 15 the nunmber of the concave mrrors and that of the lig
project- ing el muman dodyowhendsphiedked i¥hither spet: HehsRaamsn 4 éan 4heFF]’

| rradi ated, and {{}‘{eigzﬁaﬁﬁgg}’mg erH-.l LI d o rac%’E\db‘%oRI:?ﬂS’“gﬁcgz@yréE%‘iQi{.Qf

a conbi nation ot roj e i'ng el énen a ‘co

set of splig co%f%}égl\b%\ Ns0r Sna Yer eoyggpeg&vetllgq tRkbegH | Mee |¢<S}{Havléeam‘rror
oay

fromthe human épproach?ng t he door can be received in |like
manner by neansseds a2;0mndnd2,t ionthé splits scangatver mafrox gset raft dihe mgceond
el ements and a conpact™ set of "split concave mrrors. Thus, by using this
smal | -si zed | i ghkahg G’Fﬁéﬁ-?’#@g FRFELOBei ving unit which require |ess space

I)g'[ alzﬁedI gzéa![ lhgt Irrgguf acﬂ%l ﬁtétbééo@#p%%qgvge%n té gaérgegggg ucedéﬁ& 11%1, 15

.\/gnlflcantly. and(¥6§|y§d 16, detect the reflective light beams from the human

10 body, a door control device, not shown, is actuated to open the
door "D".

In view of the foregoing description, according to thae
light projecting and receiving unit of the present inventionn,
spot light beams which are equivalent in number to a product of

15 the number of the concave mirrors and that of the light project-
ing elements provided in the light projecting section 1 can be
irradiated, and therefore many spot light beams can be produce:!
by means of a combination of a less number of light projectina
elements and a compact set of split concave mirrors. Moreover,

20 the reflective light beams from the human body when approachina
the door can be received in like manner by means of a combina-
tion of a less number of light receiving elements and a compact
set of split éoncave mirrors. Thus, by using this small-sized
light projecting and receiving unit which require less space for

2s jnstallation, a wide human body detection range “B" can b

obtained and the manufacturing cost_of the unit can be reduced

significantly.



1. A human body detecting apparatus, conprising a |ight projecting :

section consisting of at .least one set of split concave m Hldm"ﬂ mmm”“m

plagal ity of Iight 5 projecting el erfrents, and a light r ;
consisting of at |east one set of split concave mrrors and a plural'lty of
light receiving elenments; said |light proj et} ng section being arranged such
that it can irradiate spot |ight beans equivalent in nunber to a product of
t he nunber of the concave mrrors and 10 that of the |ight. projecting
el enents; and said |light receiving section being arranged such that it can
receive at |east the nunber of the spot |ight beans irradirated by the |ight
projecting secti goazm®s- A human body detecting apparatus as clained in

claim 15 1, wherein - aid sets of split.concave
mrrors consists of aibl urp‘al F't‘?/a%f bggﬁcgqale(e\tgﬁ\g;?%r sa%ggﬁﬁﬁ'ﬁ%tj '\’/ﬁ?'fﬁf’érr'l
another so as to have a comon or ihgiéﬁugep{.@gé&in%. sectfoRUBBAs POhg of at
detecting apparatus as clainmed in claiml1l or 2, whérein t he
i ght projectinglehsteons satd dfhepl@t concgite medoeoreEngnd| 2neiniraldte of light
installed inshe vicinity of the focuses of their respective sets of split
concave nirrors. P¥eieching §lemgrEF e dAGhtcERFAVIGIURPELIQN qpnsiphing of
human body detecti.n a u C ri sl 09 | ' | sed_of
substantially re%tta%ﬁ%Pgr Bﬁ% EF; 8?pmx)slp§'|kgec§£#€géf g?%%%fég?{dntaégpg?ﬁf\/ﬁ% hc’f
the unit body at 19ght thRei0ngy! Udiemdhtendssdier 295h&NgkaBéctitRS shdtdon betng
vertically fromthe surface of the unit body and in parallel relationship
with each other; azrpaged tsugh thatlgt camnizmhdiatehepbt ghighthibdagisngqplingkent
\39 as to locate %nphgéggétéé a prbduct of the number of the concave mirrors and
e that of the light projecting elements; and said light receiving
section being arranged such that it can receive at least the number

of the spot light beams irradiated by the 1light projecting

section.
2. A human body detecting apparatus as claimed in claim
'S 1, uherein - : each of said sets of split concave

mirrors consists of a plurality of concave mirrors combined with
one another so as to have a common or the same focus.

3. A "human body detecting apparatus as claimed in claim

\ 1 or 2, wherein the light projecting elements and the
20 light receiving elements are installed in the vicinity of the
focuses of their respective sets of split concave mirrors.

4. A light projecting and receiving unit for use in a
human body detecting apparatus, comprising a unit body ccmprised
of. a substantially rectangﬁlar member; two side walls formed

:E; integrally with the unit body at both the 1longitudinal ends
thereof andé projecting vertically from the surface of the unir

body and in parallel relationship with each other; a partition



‘of light receiving elenents in the vicinity of each of the——f*aeuses—gf__t__he\
splLit concave mirror sets. in said |ight receiving sectio

projgcting and receiving unit as clained in claim 4, iﬂ"ﬂﬂ"ﬂl ”m””m
each of the split concave mrror sets in sagd first Ilght

section and said first light receiving section, respectively, con5|sts *of*a
conbi nati on of three parabolic concave nmirrors arranged sequentially in the

10 | ongi tudi nal direction of the unit body, and each of the central
concave mrrors is formed to incline nore sideways and outward than the two

concave mrrors_fornmed on | eof .. 6. A light projectjing an
recei ving unit BuURYed poqt F g}g} Eiﬁhr]gg" & fic as tgq"cgtgaﬁﬁﬂd‘?’atlﬁé"
split concave %frﬁigﬂé $ekdiving b lemeitiddih | ¢he Wx@iﬁ@ﬁ?n%fse&éékpn o8"dhe
sai d second I|i ght el ving section, respectively, consis

conbi nati on of fosuged alifothe spmiitacventave arixrorr aagedis aspidnlight yredeiviag

| ongi tudinal direction of the uni t body. 7. A |ight projecting and
recei ving unit $ectdiofi-ned in 20- cI aim:4,-5 or. 6, . -wherein - sai d

unit body &5 nade of al um - each of fthe cqncave rrors is fqrned
by cutti ngfstshe body %*nto t A fb?%érpd ﬁfﬁgﬁgsﬁé éreé"ﬁdvl"ﬂgnug}o'bjﬁt%‘?a‘"‘leg B
a mrror surfacgdisigh. 8. uhd%old ght Pr o). &&dt ¥k and. rss(iﬂ:vé&%dé’@ mi?Por
claimed in 25 claim’4, 5 or 6, wherein- said unit y

formed by nol disersARD sesdnfirstadightcpreiiatingndeetiin aindt Ise:.dOfmm light

mrrors is formed by subjecting the surface of the nol ded unit
receiving sectzon, respectively, consxsts of a comblnatxon of

\_/ three parabolxc concave mirrors arranged sequentlally in the'
'O longitudinal direction of the unit body, and each of the central
concave mirrors is formed to incline more sideways and outward
than the two concave mirrors formed on both sides thereof.
6. A light projecting and receiving unit as claimed in
claim 4 or 5, wherein each of the split concave mirror
'S sets in said second light projecting section and said second
light receiving section, respectively, consists of a combination
of two parabolic concave mirrors arranged sequentially in the
longitudinal direction of the unit body.
U 7. A light projecting and receiving unit as claimed in
20 claim 4, S or 6, wherein said unit body is. made of alumi-
nium, and each of the concave mirrors is formed by cutting the
body into the predetermined shape and then subjecting it to a
mirror surface finish.
8. A light projécting and receiving unit as claimed in
jﬁ;‘ claim 4, 5 or 6, wherein said unit body is formed by
molding ABS resin or acrylic resin, and each of the concave

mirrors is formed by subjecting the surface of the molded unit



