PATENT SPECI FI CATI ON . Applicants: MATSUSHI TA ELECTRI C WORKS, ' LTD." Titl e:
PHOTCELECTRI C SMOKE DETECTOR -2- This invention rel ates to \
phot oel ectric snoke detectors and, nore particularly, to a detector C}
whi ch senses the presence of snmoke with a detection by <& i‘ght® T&cki vi ng '
el ement” of scattered light due to snobke 5 particles present in a

snoke supervisory zone defined in the detector, the |Iight being projected
froma light projecting elenent to the snoke supervisory zone. The
phot oel ectric snoke detector of the kind referred to can be effectively
contributive to a highly precise 10 fire alarm ng as enpl oyed concurrently
with a heat detector and the |i ke devices. The photoel ectric snoke detector
of the type referred to in the above is so arranged, as has been discl osed
in, for exanple, Japanese Patent Publication No. 63-34520, 15 that the
interior of a detector housing is separated by an optical system base into
two upper and | ower chanbers, the | ower chanber is enployed as a snoke
supervisory zone in which a light projecting element and a |ight receiving
el enent are di sposed, and the upper chanber is used as a
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20 circuit housing zone in which a circuit substrate is provided,
onto which circuit substrate a driving circuit for the light projecting
elegent as well as a circuit for detecting the presence of snoke in the
snnﬁg{éupervisory zone on the basis of an output of the |ight receiving
-3- element are nounted. These |light projecting and receiving elenents are
di sposed to cause their optical axes substantially intersect eath other,

and a partition nmeans is - provided for préventing the light of the
l'ight 5 projecting el enment frombeing directly incident on the |ight
recei ving el enent. Further, as the output of the light receiving el enent

is a faint signal which is likely to be influenced by any external noise,
there is taken a neasure for shielding the elenent by neans of a shield 10

plate surrounding peiD si i spiiages andagll PotlpnesgbeshiEseple! Mocmore

circuit substrate. I'n"the ot 0el'ectri ¢ snoke defect or egoi ng
arrangenent, ag | f rupd he Jlght, 1yaiect ikdg gl egepLctsrcalsednt 0
be scattered_byggﬁgtgiﬁar%?%1es once%fB snokgﬁintrudes ?ﬁroﬁgﬁrsﬁgﬁe
inlet holes ink@ntbe $HRK BUMIAE SOF YshORE, walth (D SEcSEidbY b9Cai VEdghY
the light receiving el ement, and the presence of snmoke is thereby
receiving element of scattered . light due to smoke
5 particles present in a smoke supervisory zone defined in

the detector, the 1light being projected from a  1light

~ projecting element to the smokée supervisory zone.
The photoelectric smoke detector of the kind referred
to can be effectively contributive to a highly precise
10 fire alarming as employ'ed concurrently with a heat
detector and the like devices.
The photoelectric smoke detector of the type referred
to in the above is so arranged, as has been disclosed in,
for example, Japanese Patent Publication No. 63-34520,
b’ 15 that the interidr of a detector housing is separated by an

optical system base into two upper and lower chambers, the
lower ché.mber is employed as a smoke supervisory zone in
which a light projecting element and a light receiving
element are disposed, and the upper chamber is used as a
20 circuit housing zone in which a circuit substrate is
provided, onto which circuit substrate a driving circuit
for the light projecting element as well ‘as a circuit for
detecting the presence of smoke in the smoke supervisory

zone on the ba.sis of an output of the 1light receiving
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sensed. In this arrdngenent, however, the |light receiving 20

elenment is of a lead-type which is considerably large in size and is
rendering required lead wres for its connection with the snoke - /%
detecting circuit to be longer, and the required provision of t he \ef
shield plate for preventing any-mal function due to the external noise or
25 the Ii ke has been a problemin an increnment of required nunber of

const i t uediemant Saxdhhelint €ader rAgseaNE§AC! Briof@ctdsiss dr beedd Hhhwqd

i ntended size mnimzation to be difficult. -4- A primry aim of
the preseldmentyenakran dispdseet ef oo e, chaspr ovileina pbetdeladct raxesnoke
detector which has elimnated the foregoing problens, and is capabl e of

ef f ecti vedybs eahici all y henhenbectofatbquithet paand &opBntdridem maaiact uri ng
costs to be lower, restricting any influence of the external noise and

bei ng conisi tprdvidedr f ferenpreveating dithehsi bh@ht ni aifni 2418 onligRkkor di ng
to the present invention, this aim _ can be attained by neans of a

photdel ece¥oiechng Gdemarndy £HOMO BAint 4isRSEd YsupBFIPSHty 9Bnethid a

circuit acconmodating zone are defined within a ho%_si n&?u%%&ﬂ %r% the

Optica|_sy%g@ﬁ]reCeiving element. Further, as the
light receiving element is a faint signal which is likely
to be influenced by-any external noise, thére is taken a
measure for shielding the element by means of a shield U
10 plate surrounding both side surfaées and all peripheral
sides of the circuit substrate. | |
In the photoelectric smoke detector of the foregoing
‘arrangement, a beam of light from the light projecting
- element is caused to be scattered by smbke'particies once
15 = smoke intrudes through smoke inlet holes into the smoke
supervisory zone, and to be partly-recéiVed'by the light
© receiving element, and the presence of smoke is thereby
" sensed.
In ~ this arrangement, however, the 1light receiving
20  element is of a lead-type which is conéiderably largé in
- size and is rendering required lead wires for its
connection with the smoke detecting circuit to be loﬁger.
and . the . required provision of the shield plate for
preventing any malfunction due to the external noise or
25 = the like has been a problem in an increment of required
number of constituent parts, which rendering manufacturing
- costs to be high and intended size minimization to be

difficult.



Pase interposed, a beamof light froma light projecting el enment and
scattered by snoke particles in the snoke supervisory zone is detected by
a light receiving elenent, 15 and the presence of snoke is sensed
thrbu@h a snoke detecting neans nounted to a circuit substrate di sposed
in the circuit accommodat i ng zone, characterized in that the circuit
substrate to which a snoke detecting neans, 4l bght projecting el enent and

li ght receiving element areswdunted 20 is coupled+ito the optical-system
base, and a light receiving lens neaps in which atgaisnlsecthon having a

light reflection Pl aREMIe¢h aths ad¥ancihf diFeRITON of VA SEHt t et 6
|1 ght fro”]thgpgggggrggQgéz§%§5ﬁgéggfg§§%o%1'%@%i%ﬁ%ﬁdﬁ%‘ﬁgé’ E@@dﬁﬂfgﬁ

Thehlight of | [ ion-Ttrom prismsectron onto the
i ght receivi e t [ It .. S e f [ lo i

hel d by the oggfcgﬁgggsa%%Fbgggf fé}%éoﬁﬁi %%é%%??%h f?%#gg%mpﬁgggg§%r§ged
in detail, by 3 nmpl ! r I eGkbd P tde \ i hi ¢ hy
FIGURE 1 is aeﬁgéfggxgg§vig§FF§ﬁgﬁ eﬁ%%dinent of theqﬁﬁ%%%g?%ctg?%egsngﬁe
detector apCPpfBe ndhufdt&uliRpebbsbs itdvepéi Qdwel,G réskgidting any

explanatory view for the [ight receiving
influence of the external noise and being contributive
| sufficiently to the dimensional minimization.

According to the present invention, this aim - can be N

attained by means of a photoelectric smoke detector in

10 which a smoke supervisory zone and a circuit accommodating

zone are defined within a housing with an optical-system

base interposed, a beam of light from a light proj_ec_:ting

element and s_cattered__. by smoke particles in the smoke
supervisory zone is detected by a light receiving element,

15 and the presence of smoke is sensed through - a: smoke

detecting means mounted. to a circuit substrate disposed in

the circuit accommodating zone, characterized in that the

\_/ circuit substrate to which a sinok_e detecting means, light

projecting element and light receiving element are mounted

20 is coupled to the optical-system base, and a 1light

receiving lens means in which a prism section having a

_lig_ht_ reflection plane which alters advancing direction of

the scattered light from the smoke supervisory zone and a

lens section which cohdenses the 1light of altered

25 advancing direction from the prism section onto the light

| receiving element on the circuit substrate are formed

integral is held by the optical-system base.



= T g Eeein o

| éns means in the snoke detector of FIG 1; and FIG 3 is a bottom plan |
view with a bottom cover renoved of the snoke detector in FIG 1 for

showing its 10 interior.. Wiile the present invention shall now be descr} bed

with reference to the enbodi mrent shown, it should be appreciated th
the intention is not tolimt the invention only to the particul ar _
enbodi nent but rather to 15 include | alterations, nodificeations and

equi val ent -arrangenent's possi ble within“the scope of appended cl ai ns.
Referring here to FIGS. 1 and 2, the photoelectric snoke detector of the.
present invention generally conprises a housing 10 including a

cylindrical body 11 20 closed at top end, a substantially cylindrical

| abyrinth menber 12 nounted to botton1open end of the body Il, and a bottom
cover 13 fitted to, cover . open, { d a |nth
menber -12. | nSPBeiPKENEIP n?ffrll |n03\6§§;i ﬁés‘%gl%p |;lelél §e9£ S‘ g QX i s

i ded h W_| h d_b | h
E;g\e“ 12 asgﬁz)ﬁgg‘g‘ﬁﬁgrvﬂ%pﬁrfgﬁe ?’épanf%?a %cejdllf‘%w %‘gseo%zl gﬂé?frlcw 1(:a OW ‘e
accommodating £aAGerO 1) L0LaLiBhel! VU MiA GhT CHbbaitRRY Be Lfel S

accommodat ed and~coup
photoelectric ' smoke detector according to the present

5 invention; -
FIG. 2 is an explanatory view fqr the light receiving
- lens means in the smoke detector of FIG. 1l; and

FIG. 3 is a bottom plan view with a bottom cover

removed of the smoke detector in FIG. 1 for showing its
10 .interior.

While the present invention shall now be described
with reference to the embodiment shown, it should be
appreciated that the intention is not to 1limit the
invention -only to the particular embddiment but rather to

15 include all  alterations, modifications and equivalent

arrangements possible within the scope of appended claims. \/

Referring here to FIGS. 1 and 2, the photoelectric

smoke detector  of the present .invention generally

. comprises a housing 10 including a cylindrical body 11

26 closed at top end, a substantially cylindrical labyrinth
member 12 mounted to bottom open end of the body 11, ‘and a;'

bottom cover 13 fitted to cover open end, that is, bottom

side of the labyrinth member 12. Inside the cylindrical

body 11, an optical-system base 14 is provided so that



5 base 14 by nmeans of a fitting engagenent or the like To the circuit_
substrate 17, there is nmounted an integrated circuit 18 into which all
nect‘%@ry el enents are incorporated except_a surge prot ective el enent 19,
varidhl e resistor 20 for adjusting the sensibility and 10 capacitor 21
which are difficult or undesirable to be incorporated to the

integrated cjrcuit .18. In. the.concrete, the |ight, receiying,ele t
forned by pho%’%ﬁf%dglﬁ Pﬁedfa?l%é‘e algn%kéa é-‘eq%scjt'}%giac r%%f?.w\/\ﬁl’Shbggﬁrsrgsg

t he presence of i r e_w th o] ut_, h 5 | i

rece!ovi ng el e%en%@ggdﬁ% I ng Célllﬁ([}{ll tz\égl or ?Ee‘ #‘f“gma‘%;r%‘% e?’thlje_ngbae ee?rgtr?t and
a power Sg.”&frcﬁi{:c‘&éconﬁﬂﬂia%l%d ngghaond edini Rhe I1d€tet NbEIMEEh a

circuit 1 More specifically,” the snoke detecting circuit conprises

an anal ogue sigpahipr sstirdtLi 12Ul A cHR6886EaT anlde 2Buple@uiydit tak
the light receiving elenent, a digital circuit for controlling a swtching

circuit ®n theabasis by meaast piit aoff ithdny EmjaqumeEBssongtker Tike, and so
on. In formng the integrated circuit 18, it will be possible to enploy
such a nethod @s thecldyehit nsubsSratleat @it 28hereAppki cmbuotedNoan
07/423,235 of M Arakawa et ~al (or corresponding British Patent
Appl i cati on NbntegrasefOog&ixcwit ShddiisitoPavbhchAgpll caecessiry e€depsnts
487.0), assigned to the sanme assignee as that of the present invention.
are incorporated: except a surge protective element 19,
variable resistor 20 for adjusting the sensibility and
P' 10  capacitor 21 which are difficult or undesirable to be
incorporated to. the integrated circuit 18. In the
concrete, the light receiving element formed by photodiode
or the like, é smoke detecting circuit'wﬁich senses the
presence of smoke in accordance with an output of the
15 light receiving element, a driving circuit for the-;ight
projecting .element and a power source circuit can be
incorporated into the integrated circﬁit_ 18. . . More
specifically, the smoke detecting circuit comprises an
W analogue signal processing circuit for processing the
20 output of the light receiving element, a digital circuit
_for _controllin_gl a switching circuit on the basis of an
- output of the signal processing circuit, and so on. In
forming the integrated circuit 18, it will be possible to
employ such a method as disclosed .in U.S. Patent
25 Application No. 07/423,235 of M. Arakawa et al (or
corresponding British Patent Application No. 22 25 108 a,
or Swedish Patent Application No. 89 03 487.0), assigned

to the same assignee as that of the present invention.
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ircuit substrate 17 further carries a l'i ght projbctin
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optical- system base 14 is further provided with a lens
supporting hole 24, in which a light receiving lens 25 for
condensing scattered light due tb smoke particles upon the
light receiving element incorporated in the integrated
circuit 18 is disposed, and the light projecting element
22 and .light receiving lens 25 are so positioned as to
oppose each other but with their optical axes made to
intersect each other.

As will be clear when FIG. 2 1is referred to, this
light .receiving lens 25 comprises prism section 26 on

which the scattered 1light occurring due to the smoke

~particles present in the smoke supervisory zone 15 is made

20

25

incident and having a reflection - plane which alters
advancing direction of the scattered light received, and a
lens section 27 continuous to the prism section 26 for
condensing the.light of the altered advancing direction

upon the light receiving element on the circuit substrate

vi sory
i ch

t of
he

17. .It is preferable in this case that the 1light "

receiving lens 25 is formed into an integral body with
such  transparent material as acrylic resin or

polycarbonate, and that the prism' section 26 1is so



25 17. It is preferable in this case that the |Ilight receiving
lens 25 is formed into an integral body with such t ranspar ent mat eri al
as —acrylic resin or polycarbonate, and that the prismsection 26 is
so \-8- provided as to utilize the total reflection. Here, the light
projecting el ement 22 enployed is normalty8about 600-1,000nmin the output
wavel ength, and the light receiving lens 25 of such transparent material as
above 5  shoprevhdedb@m 0489tddizesdhe tAkalefRYitSTElPRdex HELR. t RBE
prism section 26. Bet ween t he incident gngle i and_the refracﬁlve angu%

of tBF scr:]aéterééIgPFgrRr%?te‘fqﬁ’é’%rPéﬁf“?@é‘t| FEP LY L ndrSal ROERELAY; 52
established a faqll f

[err]d{(sinli)/ﬁP]?I'gh nggogggunﬁaetthtPux 28RS eI HY re??%ct#%% a;% 8ty
i nci dent ane t | &
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[err]c £39.0 P t
FIG 2, for exghrg)flg% BeCgbbut. 1 E‘%;&’Fgr ?5]@ iniogk 2eilactiR} L%%&é[\*e#]n %o

90 err], andg ?erp?{%\ts%&h eﬁel B tfiederh NicheaNh @i dén€xaaediendi t BAG

crltlcal angle the total reflection is thereby caused to occur, so
the refractive angle i' of the scattered light at the

prism section 26; in general, there is established a
‘following formula:
10 it = sin"1{(sin i)/n}
If it is assumed that i = 26°, the refractive angle at
incident plane of the prism section 26 will be i' = 12.4°
to 13.4°. On the other hand, the critical angle will be
gc = sin-l(l/n), so that #c = 39.0 to 42.5°. Provided
15 that 20+1' = 90° is set in FIG. 2, for example, it becomes’
that @ = 38.3 to 38.8° so thate +@ = 90°, and ©§ = 51.2 to
51.7°. Since this angle is exceeding the critical angle
@c, the total reflection is thereby caused to occur, so
L,i that the alteration of advancing direction of the beam of
20 light can be.smoothly attained without any loss of energy
of the incident light even in the absence of such measure
as a deposition of aluminum on the reflection plane.
The light altered in the advancing direction as in the
above is made incident on the lens section 27 which has an
25 optimum hyperbgloid of revolution. This lens section 27
-is so designed as to render the focal length to be shorter
than in the case of ordinary spherical 1lens, that is, the

‘lens section 27 is made to have a shorter focal length as



t hat the

alteration of advancing direction of the beamof 20 . |ight

can

be snoothly attained without any | oss of energy of the incident |ight even
in the absence of such neasure as a deposition of alum numon the :

refl ection plane.

above is

spheri cal

The light altered in the advancing direction as in t

made incident on the |ens seetfon 27 which has an 25 opt i mum
hyper bol oi d of revol ution. This lens section 27 is so designed as to
render thecébmpakreliengitth t thée &dilametterr t hao ias t he dagerewfe otbenalight

l ens, that is, the lens section 27 is nmade to have a shorter

focal | engteécesving- 8ffignpacyd by tendering dfirmumbersdade snablerve t he

| ight receiving efficiency by rendering f-nunber to be smaller. Wen the
face conf i §oeat tbe  facragendigusatdorf ors dadeled lipdicay £ MFRIP IR s of

a mpjor axis of 8mm the 5 = focal Ilength can be nade to be 5mm
5O PRYAt 3 SUARK Eienstof™ Shd 12 ARIThASRScRE Dbt Hifed.

16mmn and
so that

Co tly, it | d ble tq at}ai i gh | i ght. receivi
of 11 f oncy=8ieh JEREThG dayn4 CRBRE b cRAroREM sSRadkeh shul ] TS (o be,
f | e, about 0..8mm uppn 10 i ng. i nca d,into, the integrated
ciroul i TRECRARYP Ao HerBr 21 S MBhRC APa28 TS opeht batd ofPERSESst ¢ e

" body 11

10

15

20

25

L05LYG6Ent TR 1tPHd 1h180Sposéible to attain a high light
receiving efficiency even when the light receiving element
is made so small as to be, for example, 'aboﬁt 0.8mm upon
being incorporated into the integrated circui_t.

‘The labyrinﬁh member 12 mounted to the open bottom
side of the body - 11 includes many - partitions 28
substantially L-shaped in section ‘and erected along the
periphéry of the' labyrinth member 12 to0 ' be mutually
closer, ‘as shown in FIG. 3, so as to define between them
many smoke intrusion pathes 29 also substantially L-shaped

in section.. Here, the smoke intrusion pathes 29

. communicate on their radially inner side with the smoke

supervisory zone 15 while their rad’ialiy outer side is
properly opened at outer periphery of the labyrinth member
12 in any known manner. In this arrangement, the
partitions 28 L—shapéd in section are effective to prevent
any external 1light from entering into the  smoke

supervisory zone 15 in their disposition, but ' are

desirably colored black or dark enough for prevénting any

reflection of light .from occurring unexpectedly on- their
surfaces. Further, it should be most desirable to provide

an insect preventing net 30 along the periphery of the



Subsfantially_L-shaped I n section ahd efected al ong the periphery of t he

| abyrinth nenber 12 to be- nutually 15 +.¢loser, as shown in FIG 3,
so as.to define between them many snoke intrusion pathes 29 al so
subStantially L-shaped in section. Here, the snpbke intrusion

pathes 29 communicate on their radialry]#hﬁér side with the snoke
supervisory zone 15 while their _radially outer side is 20 . properl
opened at(nu%@bﬁé%theWFWHﬁﬁhézhﬂﬂﬁiﬁFﬁWﬁﬂﬁkﬁ“i@fi?Pyaﬂftqé%Nmy of
manner . In, this arrangenent, the partitions 28 L-shaped in section
are effectivel®®®pF&vent any external light from entering into the

R s e

desirably col ored r enoug or preventing any r

ight from OCEH%BF}%OS;Q@ p?ﬁ%@ﬂkxoﬂ)ptgﬁi '3 SUFHaesR. EHI tdike | tertipouldebe

nost desirabl é e an I nsec reventing net 30 al ong the periphery

of the g - I0psxbabyEinkh ehed2 2000700’ ENENLA®R rQh +AN YndniidMSi PN Ak
insects.shmeQT% t he ptotggﬁgg?rig snDkéDdetectorggécording to the p%esgnt

invention, anchat rdadid 8hpepvkeokiyonzbhe 515, Se@kees Nt RUSION that hemoke of
the | abyrinth menber 12 in?o t he snoke supervisory zone 15, causes, wth
t he snoke forming particles, the 1light from the 1light projecting
element 22 of the circuit substrate 17 and- facing the
smoke supervisory zone 15 through the optical-system base
14 to be scattered in the zoné, and this scattered light
is made incident on the prism section 26 of the light
receiving lens 25. This.incident light is refracted at
the prism section 26 to be incident on the lens section
27, which renders the light to be condensed on the light
15 regeiving element incorporated in the integrated circuit
18 which is disposed at a relatively short focal length
from the 1lens 25. An output of the light receiving
‘element is provided to the smoke detecting circuit
k;- incorporated in the integrated circuit 18 and restricting
20 - the external noise influence, and the presence of smoke is
thereby sensed._ ~ In this case, the incident of the
condensed light from the lens section 27 of the lens 25
ontolthe light receiving element in the integrated circuit
18 can be carried out through the short focal length of
25 the lens section 27 ‘at a high 1light receiving efficiency
with respect to the light receiving element which is made
extremely small in the surface area, the required parts

number can be reduced, the manufacturing costs can be



formng particles, the light fromthe |ight projectiﬁg el ement .22 of the
circuit substrate 17 and facing the snoke supervisory zone 15 through the

optical -system base 10 14 to be scattered in the zone, and this "
scattered light is nmade incident on the prismsection 26 of the |ight ok
receiving | ens 25. This incident tight-is refracted at the prismsection

26 to be incident on the lens section 27, which renders the light to be
condensedregmaeth | | ghd 15the re@dinenagorakreminiwigafoien ed dan t hbe
integrated circuit 18 which is_disposed at a relativplﬁ short focal |ength
from thesudddcimnly Areakingd- of t erthpgnt aSecefithg Beentfpdidy
provided to the snoke detecting cirgcuit .ipcorporagted in the jptegrated
circuit'1§Rﬁﬁf9%ﬁﬁ§q¢xéaﬁ13ﬁf OEtﬁgeeiegﬂﬁa|%%ﬁ%&%ﬁ%ﬁﬁ%ﬁﬁmgg gﬂdc he
presence of, .smoke_is thereby sensed.,. In_.this..case, . he _tncident of
the condeRddF¥HS ghtSt A Pﬁaf‘ﬁ:énlgenglgg% 18 2F otnthes gnsl’%&onﬁggfgﬁs li ght
recetving el ement_inghe.intearated. ci I {18 . aryje 4 rough
t he ghprt S?J(S:cal _ reé%%%ﬂ%?%gtﬁgafeégﬂsggt ?’gn' %}ggfte(\% {# g% P:ﬂg‘ﬁfig _
recei vi ng qffefi €8 Yoe héﬁ&‘i%@%ct {8 e Lo IedRaei ¥haY nﬁhﬁ{@r}{rgovg@rch i's

made extréenely sma in the surface area, the required parts nu can be

reduced, e JBWIRMWY I KOSESs£eR BRA, aleduGed.thifiNflespébe, the
di mensi onal m ni m zation can be '
manufacturing costs can be attempted to be reduced.
In the photoelectric smoke detector according to tﬁe .
10 present invention, further, there may be adopted various ~
design modifications. While, in particular,- the 1light
receiving element also has been disclosed in the foregoing
embodiment ﬁo be incorporated in the integrated circuit
18, the arrangement may be so mod'if'ied- that the 1light.
15 = receiving element is prepared separate from the integrated
circuit and small in size and is positioned at focal point
of the lens section 27 of the light receiving lens 25, and
the integrated circuit 18 is formed to incorporate therein
the smoke detecting circuit, driving cirecuit for the light \-)
20  projecting . .element and power sourcé circuit and is

connected to the small or, preferably, minute light

receiving element.

25



stffi cienly realized. Further, as will readi |y appr.eci at ed,
the use of the light receiving Il ens 25 which alters mcl—ﬂg—m_lgectlon

of i-nerdent |light allows 5 such circuit substrate 05|t|oned
in ﬁslngle plane to be utilized, so as to render th ﬂ m ‘ﬂﬁﬂ ui t
parts to be easier and, also in thls respek? , -t he .manuf act can
be attenpted to be reduced In the photoel ectric snoke detector accordlng
to the 10: - present: i-nventigi; further CEAEME may -be. adopt ed vari ous
design nodifications Wiile, in particular, the_light receiving

el enent al so has Been di scl o%eHhPhOFhécteﬁégtﬁW%rﬂﬁiéﬁm fempgising a
incorporated in the integrated circuit 18, the arrangenent may be so

modi fi ed thathﬂﬂ?lqgght 15 receiving el enent is prepared separate from
the integrated circuit and smal|l in size_and is posltlonecéilll at focal poin
of the |ens séfti APHLF~FIREER grRAFRceAVPRGSPENS 185, SAY qsrft'k%ra?'é
circuit 18 |s<{.;fmed to *’ncor orate t?ere n the smke_ detect Id1980I rcw&it

driving circuit P et PEGREP2E SMBPE| B * T eheh? afd T

sour ce

circuit and o%%ﬁ%ﬁﬁgﬁowe aﬁeélraxxtpgﬁggaeglt& ﬁgwsgea 98t saia

recei ving elenen
circuit accommodating zone and provided concurrently with

a light projecting element for projecting a beam of 'light
into said smoke supervisory zone, a 1light ;eceiving
element for detecting scattered light of said beam of -
light from said light projecting element due to smoke
particles, and a smoke detecting means for detecting the
presence of smoke in response to an output from said light
receiving element, said circuit substrate being coupled to
said optical-system base; and a light receiving lens means"
held by said optical-system base and formed to have
integrally a prism section having a reflection plane for
altering advancing direction of said scattered light from
&,f said smoke supérvisory- zone and a lens section for
condensing said direction-altered 1light from said prism
- 'section onto said light receiving element of the circuit
substrate. |
2. A detector according to c¢laim 1, wherein
said light receiving element and smoke detecting means are
incorporated in an integrated circuit which is mounted to
said circuit substrate.
3. A detector according to claim 1, wherein

said light projecting element is held by said



CLAI M5 1. A phot oel ectric snoke detector conprising a housing; an
opti cal -system base di sposed in said housing and “\“\N‘“ﬂ““‘ﬂﬁ a snoke
supervisory zone and a circuit accommodati ng zonu o trate_ - -
di sposed in said circuit acconmpdating zone and provfded dbncurrently Wi
a light projecting element for projectifdg- a beamof light into said snoke
supervi sory zone, a light receiving elenent for detecting scattered |ight
of said beoptbfalrghstémobhasai Hol fghe pridestiokg aupeentistuey t zosenks
particles, and a snoke detecting nmeans for detecting the presence of snoke
i n respons@ispoaadoticpePresemsaidl 1ight receilviing clemenmeags dwitilteuit
substrate being coupled to _said optical -system base; and -a |ight receiving
| ens meansipefBs@ytingi Bhepti eREISPL BHrFaWd thafdcl dYh&F- to  have
integrally a prismsectigon having a.refl ecjion plane_ for altering advancing
direction of shfd scatte edf??t’reg%‘?o’fr@rﬁ% "’5%8"8 sGp&r® sbry "?b%%eh‘hd a
| ens section, for ndensi ng. sai d.direction-.altered - light fromsajd prism
section on?%léafﬁgf?ﬁﬁfo?e@%?{}?nbnelsgﬁgntpr&sq h%e%ﬂ'%ﬂi pEs s ‘fgijegﬁii
A det ector ' tqQ claj , whereipn.saixd |1 ght Lvin | enent and
r?&&i’é}i’hgg tehC! AbOhd M égb.(hé%a 4490 @ggSi. regffe%ll% 2

snoke detecii ng neans are 1 ncorporat Irnan integra Ci rcui

mounted tq,$8hd €heCYhliSMRR 'Alfle of which exceeding the critical

angle.



3 A det ect or accor di ng to claim 1, wherein said l'i ght
proj ecting el enent i's hel d by sai d - 13 - optical -system base

to fage said snoke supervisory zone as di sposed tmepﬁese,_sawh‘
recéan ng | ens means while intersecting their opti m’axes wi th each ot her.

A detector according to claimi, wherei I, u, ﬂﬂ/ pl ane
|n said prismsection of said light receiving | ens d}l ”ﬂ d as a
total reflection plane the incident angle of which exceedl ng tHKe éritical
angl e. - 14 - 5. A phot oel ectri c-stpke det ector substanti aI ly as

described herein with reference to the draw ngs.

5. A photoelectric smoke detector substantially
as described herein with reference to the drawings.




