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A COVPACT SMOKE ALARM FI ELDOF THE | NVENTI ON The

present invention relates to snoke al arm assenbli es,
wanwsinoparticular to unitary, stand-al one snoReTAR0EH01091

i ncorporating both snoke detecti on neans and al arm

means. Such alarns are typically used for donestic

appl i cations. BACKGROUND Donestic snoke al arns

typi cally operate using eithdr of two alternative

snoke detection neans, these being photoel ectric neans

and ionisation nmeans. The two neans detect snoke by

completely differgUOMPACTEMOKENEXRM | n each
case, the detection neans requires a snoke chanber

FIE T Nfl cant space w thin the snoke
e AL S i
stan {30 ARL Ul McBlodRAAL AT LAl QLM Ghefhs and alarm

rin arr |Iea

meahi!esma}ﬂrﬁ%r@é 1Hﬂﬂﬁﬁsm%méétﬂm lﬁaﬁﬁﬁge al arm

must be able to both ‘detect snoke an trlgger an
audi bl e output to the high sound pressure |evels

BA@{%@&&D%SZ‘T o very high | evel S of sound pregsure.
Dol et a8 B REORL g A o g B
dete¥i S lean8 ihead b@ﬂlgqihcﬁoél@@éfﬁ Akahdhhd icHis@ic Meahat The two
means detect smoke by completely different principles. However, in each case, the
detection means requires a smoke chamber which occupies significant space within

the smoke alarm.

In the case of a photoelectric smoke alarm, the smoke detection chamber is typically
defined by a body having a plurality of openings in the form of a labyrinth for

allowing airflow therethrough while at the same time excluding ambient light.

A smoke alarm must be able to both detect smoke and trigger an audible output to
the high sound pressure levels dictated in national and international standards. The
standards require very high levels of sound pressure in an attempt to disturb people
when sleeping. Some alarms have remote signalling for remote audible or visual

indication of a smoke alarm in an alarm state.

Many smoke alarms use an acoustic horn made by a piezo disc coupled to a
frequency matching resonance cavity, that is either connected to an electrical circuit
by flying leads or spring/electrical contacts. Acoustic horns are typically made in all

sorts of shapes but usually follow the principles of the Helmholtz formula for the
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Many snoke al arnms use an acoustic horn nmade by a piezo
di sc coupled to a frequency nmatchi ng resonance cavity,
woOheds/ee17ei t her connected to an el ectrical ciredriAthyo4/001091

flying leads or spring/ electrical contacts. Acoustic

horns are typically madein all sorts of shapes but

usual ly followthe principleé of the Helmholtz fornul a

for theresonant cavity coupling. This cavity is a

resonant frequency matching the frequency of the piezo
resodastocayatytdoatplimgx Thismavayrid acesqnant Ceagquieacy o tekieg, theHeequency

first snoke al arns_appearing in the parketplace were
of theerigzq @isgsoithatsmnaximupy soupgsowipatt can pgachigiedol ogy of

t he snoke detection unit and its alarm size. Mny

I nprovenents have been nmade to all ow snoke to enter

. j ' fi i
e B T B P F e R A gin She. This
was digeto ¢thel tdchineko the shingkebdetedtidrsuhitenddts glarm size. Many

Feedback from the nmarket indicates that snoke alarnms
impyevemanss baverhaen sinslel terallongsmeks to prfershe shamper mare gasily and

f.or t.he .do tic market. It is an object of the
to re&“@%&eiﬂ?ﬁ\ggﬁﬁ ?CJlﬁnF‘o provi de a snoke al arm of conpact
size. It is a further object of the present invention

to provide a snoke alarmwith fewer parts for ease of

Smokealdract ate eoatshils@linattve boines SMAARY Cduriries IdWENThONenefits
According to a first aspect of the invention, there is

theymiteri cks frepadhe sroket mdicatessibob piole edanpns Beashto e made
smalgqgﬁalr(rg} feg% Sg%hglgfgfﬁgﬁgggﬁy (iioelf' {h%ecﬁont{gshac r%gr et.h aving a

It is an object of the present invention to provide a smoke alarm of compact size.

It is a further object of the present invention to provide a smoke alarm with fewer

parts for ease of manufacture and reduced cost.

SUMMARY OF THE INVENTION
According to a first aspect of the invention, there is provided a compact smoke alarm
assembly comprising:

a smoke detection chamber defined by a body having a plurality of openings
for allowing airflow therethrough, the body having a sound inlet aperture;

a smoke detector mounted to the body for communication within the
chamber;

an electrical circuit operatively connected to the smoke detector, the circuit
providing an electrical signal when the smoke detector detects smoke in the chamber;

and
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for allowing airflow therethrough, the body having a
sound inlet aperture; a snoke detector nounted to the
wobas/er74comruni cation within the chamber; anPCT/AU2004/001091
el ectrical circuit operatively connected to the snoke
detector, the circuit providing an electrical signal
when t he snoke detector det e%ts snoke in the chanber;
anda sound generating device“nounted external to the
chanber adjacent to the sound inlet aperture, the
soandugégenatdthy devite mapdedbkerna todbpohsmbepadjaeent to the
el ectrical signal; wherein the spoke detection chanber
soundindetaReriig, Emspwd gEnespting dexish oegakle in pesponse to the
1 oFa at i nF frequency of the sound generating device.
elecibiCa ¥8LAY'y the sound generating device is a

Pi fAReAAGHE st HicSfetedtic SLARbY: ik RE SRR eUbIABEe resonance

conpri ses an annul us surroundi ng the sound-inl et

at thepgrerating fiid@enonut tiee souppbgdricngtihg eepicezoel ectric
disc. Preferably the body is dinmensioned such that the

vol unme of the chanber is substantially in accordance
to.the Hel mholtz farmnuf a,at, the operat.i frequency of
Pretpig i i P GuhEr P OB ST Be BRI HF Gt g an
efficient acoustic coupling. According to a second
aspect of the invention, there is provided a conpact

Preferadie tied adsohid s éirthyr canprissd AganaubRBkerdeidiag tlansound inlet
chanmber defined by a body having a plurality o
aperspen thgygnnulus supporting the piezoelectric disc.

Preferably the body is dimensioned such that the volume of the chamber is
substantially in accordance to the Helmholtz formula at the operating frequency of

the sound generating device, thereby providing an efficient acoustic coupling.

According to a second aspect of the invention, there is provided a compact smoke
alarm assembly comprising;:

a smoke detection chamber defined by a body having a plurality of openings
for allowing airflow therethrough, the body having a sound inlet aperture;

a photoelectric sensor mounted to the body for communication within the
chamber;

a light source mounted to the body for communication with the chamber;

an electrical circuit operatively connected to the émoke detector, the circuit
providing an electrical signal when the smoke detector detects smoke in the chamber;
and

a sound generating device mounted external to the chamber adjacent to the

sound inlet aperture, the sound generating device operable in response to the
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for allowing airflow therethrough, the body having a
sound inlet aperture; a photoelectric sensor nounted
woaodasieoiedy for communi cation within the chamber/Ata04/001091

i ght source nmounted to the body for conmmunication

with the chanber; an electrical circuit operatively

connected to the snoke detector, the circuit providing

an el ectrical signal when t hét snoke detector detects

snoke in the chanber; and a sound generating device
electrivadpghagxt ernal to the chanber adjacent to the sound

inlet aperture, the sound generating device operable

i nwherpnide sneokendetbeiien chamber igrsided anrbslped teecagigpltesonance

det ectj.on .chanber is sized,and shaped t o cause

at HRTAHOE SRIUEREY O BISITERY! BPeaBRB S eBIc% he sound
generating device. Preferably the body conprises: an
upper wall; a lower wall; and a peripheral wall, the

Prefpebilphies Bbdyaebmpetewr i sing a plurality of labyrinth
menbers arranged in a partly overlapping circul ar
paeentppss valit o substantially prevent the entry of
li Ht into the chanber while allow ng sound to exit at
hi g OWSHWIéf‘Bésure | evel s. Preferably the sound

ge Q?Je?ﬂjﬂ%gal%ﬁl,ccﬁe ip%rﬁ)l”l%.&‘?lz&&fl 981&1%&&11% & Blurality of labyrinth
members arranged in a partly overlapping circular patent so as to substantially
prevent the entry of light into the chamber while allowing sound to exit at high

sound pressure levels.
Preferably the sound generating device is a piezoelectric disc.

Preferably the assembly comprises an annulus surrounding the sound inlet aperture,

the annulus supporting the piezoelectric disc.

Preferably the body is dimensioned such that the volume of the chamber is
substantially in accordance to the Helmholtz formula at the operating frequency of

the sound generating device, thereby providing an efficient acoustic coupling.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENT OF THE
INVENTION
A preferred embodiment of the invention is illustrated in the accompanying

representations in which:
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Preferably the assenbly conprises an annul us

surroundi ng the sound inlet aperture, the annul us
weupEpmnoi7mg t he pi ezoel ectric disc. Preferabl ypCcimataadyo1091

i s di mensi oned such that the volunme of the chanber is

substantially in accordance to the Helmholtz fornul a

at the operating frequency of the sound generating

devi ce, thereby providing an ®fficient acoustic

coupl i ng. DETAI LED DESCRI PTI ON OF PREFERRED

Fig EMB{IN MMNELF1obE JhvbitiveNidwiiref ghoRé defbrfiifBbtoance with a

the invention is’illustrated in the acconpanyi ng

first @pbedian¢riitafdhe inventtirch: Fi g. 1 shows an expl oded
perspective view of a snoke detector in accordance
with a first enbodi nent of the invention. Fig. 2 shows

. | an view of the.,snoke detector .of Eig..1l wthits

Fig 2 hopld plah Ve P 4RIRE R G BF R0t Big ol Gispitesomgeptoved.
the detector of Fig. 1. Referring to Figs. 1 2 and 3 a
snoke al arm conprising a body 22, a light emtter 32,

Fig. snailcevaetast cectdthaviewa ofitlee detdesd AFig.sl.shown. The
body 22 defines a snoke detection chanber 20. An
electrical circuit (not shown) is operatively

Ref R PAET ToP GRS P TokS PRETG I RHS B8 ARy T igfgheanitter 32,
smdIRIRELQ5r 30 A8 LESIESo ANRKS ik BhiNe, ¢ha %Plﬁgtgt%(qefﬁq-g?% smoke

snoke detector I's actually detecting evel s as
detaceibhetinatben20. Alnceledtrikal ghault (@oeshown) isdpdratieely connected to

referred to as a snoke detector in this text.)
the smoke detector 30 to provide an electrical signal to the piezo disc 40 when the
smoke detector 30 detects smoke in the chamber 20. (The smoke detector is actually
detecting light levels as reflected off the smoke particles, but will be referred to as a

smoke detector in this text.)

The piezoelectric disc 40 is mounted external to the chamber adjacent to a sound inlet
aperture 25 as is shown in figs 1 and 3. Importantly the smoke detection chamber is
sized to cause resonance at the operating frequency of the piezo disc. This enables the

chamber to function as an amplifying horn producing a loud sound output.

The smoke alarm 10 is of reduced size since the horn and the smoke detection space
are formed by one body 22 to form a single chamber 20 with two functions. By doing
this the overall size of the smoke alarm can be considerably reduced and makes
possible smoke alarms having a diameter of up to 50% less than the diameter of

typical current models being sold on the Australian market.



10

15

20

25

The piezoelectric disc 40 is nounted external to the
chanber adjacent to a sound inlet aperture 25 as is
wehos20114fi gs 1 and 3. Inportantly the snoke #eracRom@mo1091
chanber is sized to cause resonance at the operating
frequency of the piezo disc. This enables the chanber

to function as an anplifying horn producing a | oud
sound output. The snmoke al arnf10 is of reduced size
since the horn and the snoke detection space are

Anfimipethni Yettige 60 sA2ok0dé1@E4Bra 03¢ Nt 8hé B?éi%%is%%f#éé& outside

two functions. By doing this the overall size o
of theshambenrthis arrabgenens istsngie ynd dds oritimatieffedesn the height of

possi, bl noke al arns, having a dianmeter of up to 50%
the |CE§’§“’FF1- OupENg ioégié% piezgrdisy A isgtraightfervandbacthe dosinegtions are
; b =108 ket . i rtant featpyre of
outSRe S e ERERPUS o RGP b fRut I Bt Pl il Risfipgorted by
a piegd shlentd7 teh@irdtERY a raifdbrigbMan iaSis §1 2
.phas_ mnimal effects onaﬁﬁe hfallﬁgl’?? %ﬁ%&?ﬁ!ﬁg%ﬂe@fﬁﬁﬂg the
pieagdisciahifs ofibrakionpl wade. Byskeeting shepieab ghid 40 v@istiedthe chamber
o0 Lhe ¢ nectifgns are outside of the_ chanber 20.
20 apyrRablergs phlightrefleciangs bytthe piegoodigs 4@ anoramoved.
supported by a piezo nount 27 termnating in a raised
ring 28. The ring28 is sizedto hold the piezo disc at

As fheSvoIRY drAPar 20esder is B i ' [.SC140°
" outside the chanber 20 aﬁ{gg%raot Egg%gf%%%ﬁ%ﬁ?iﬂﬁla ¥ becomes a
tunedfé¢sernnne ettty ammbthE samdlosputls 66 FRIDER sobhd Made by the

,Z?Og?_ke éhanb r 20 itself is designed to the Hel mholtz
piezofling A4 tTaveliedymf sha chamber 2 byihesifloavopsnings 20 eed to allow

t] d.. The.sqund made by..the pi ,
e AR A T OIS O e e
of tIRPEUABEr. 28e W38 8B ab AW AR SHRESd %o @Bﬁt%rtogﬁgéionbiﬁ% the sound

chanber. The disc 40 itself emanates addition
traneotiged eutside of the smoke alarm 10,

Typical piezo discs that give the required sound output at a frequency of about 3kHz
are about 35mm in diameter. When fitting the disc 40 to the outside of the chamber
20 the chamber itself can be made small with the disc 40 being larger than the
chamber 20. Again this allows the smoke alarm 10 to be smaller as the disc 40 can be
placed either at the top 23 or base 24 of the chamber 20 in a way that minimises the

dimension of the protrusion into the room.

Figs. 1 to 3 show a particular photo-chamber design. With this particular design, the
photo-chamber 20 is defined by a top in the form of an upper wall 23, a base in the
form of a lower wall 24 and a plurality of spaced apart labyrinth members 26
arranged in a loop. The labyrinth member 26 is an arrangement of the body 22,

designed to avoid ambient light reaching the detector 30 under normal (non smoke)
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of the chanber. The piezo disc 40 can also be directed

to vents to maxi mse the sound transmtted outside of
woheosgoke al arm 10. Typi cal piezo discs that gCcyauwie/001091

requi red sound out put at a frequency of about 3kHz are

about 35mmin dianmeter. Wien fitting the disc 40 to

the outside of the chanber 20_the chanber itself can

be made small with the disc 40 bei ng larger than the

chanber 20. Again this allows the snoke alarm 10 to be
conditidriseThashiehd 3d ii§ﬁlaé@d taproeerpldaeedlight feeriak theeetdtor from

23 or base 24 of the chanber20 in a way that mnim ses
the light emnitéersi Guis dioes het prsttietbiednvéntian tohhis tygra of Binyske detection

to 3 show a particul ar phot o- chanper design. Wth this
devig¥itBEPAYERIRR) i bt RBPRFREQD elrgiriCansb iqigafiagy smoke

in the formof an upper wall 23, a base in the

typ?%fra?nﬂlgf a lower wall 24 and a plurality of spaced

apart |abyrinth nenbers 26 arranged in a | oop. The

| abyrinth menber 26 is an arrangenment of the body 22,
WitHabe gredetdetentor df thibperticulagdhbodmednitragf tha énviettiet, the photo-

30 upnder normal, (non snpke) conditions. The shield 34,
cra e B B e oeS By R e s Shentated t
r ' ' . Thi s does not
offel G EFy Breb AT HRhOAt oS T ehrirpld B IRE (0 uplse g ger the
labyd@uhCEh@Sedtfitedniten b OReflap i@E%RB'a‘ ﬁﬂﬁh%r‘ﬁ?%%am allowing smoke
phot oel ectric and ionisation snoke type alarns. Wth
to entee febk butidteentartapopravients tharduitside amisehiodghesourads from
the i nvention, the a%hot ochanber 20 has _a |abyrinth

enteg'ﬁ‘ﬁ)félesﬁl‘rﬁtpéha@e& ef hisrhag begpachieved hyphaviag a sharp edge. The
sha SR P& B tRhg ol b Aot B (g™ ™ °°

The volume of the airspace within the chamber 20 has been based on the Helmholtz
formula for resonant cavities. Many different shaped openings and labyrinths can be

used to achieve the desired result. It is not essential to use a K shaped labyrinth.

The piezo disc 40 can be held to the chamber 20 by electrical contact springs or glued
to the chamber 20 with any other fixing means, with flying leads providing the

electrical contacts.

The dimension of the chamber 20 is determined by the frequency of the piezo disc 40
and the tuned volume within the chamber 20. With the embodiment of the invention
illustrated in Figs. 1 to 3, the alarm frequency is at about 3kHz. Other alarm

frequencies may be used.
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| abyrinth. The restricted area or overlap is kept to a
m ni mum again allow ng snoke to enter freely but the
woversieapi7pr event s t he out si de ambi ent |ight SOBCTAL2004/001091
fromentering the photo-chanber 20. This has been
achi evedby having a sharp edge. The sharp edge
mnimses the land |l ength of the nbost restricted area.
The vol ume of the airspace wi& hin the chanber 20 has
been based on the Helmholtz formula for resonant
A clanbdd Behad\betn shicdieee Rtitls haped] ﬁﬁ%@f&ﬁﬁriﬁggnrocesses and has
| abyrinths can be used to achieve the desired result.
beert testesl furtsoendgnessaire vo stipelaedis WSBESH 1903@b N, atBemeters) and
i ezo di sc 40 canbe held to the chanber 20 by
has myef thesedgAUEEMERE: springsor glued to the chanber 20
with any other fixing nmeans, with flying | eads
providing the electrical contacts. The di nensi on of
A p _ : - :
The L8yt e ) MR S, B orary
othe? Quiti¥letmbteeiabnybodi mnent of the invention illustrated
in Figs. 1 to 3, the alarmfrequency is at about 3kHz.
O her alarm frequenci es may be used. A chanber 20 has

o b LS, P20 e
in or¥es (8§ factRRPe E@@e%&%ta%dﬁﬁgégf e iﬂ@gﬂﬁéﬁ, i oﬁllaer?@%pa%reciated

requi renents. The body 22 I ning the chanmber 20

that berioasshodi¢icedoty em i asideoyithetbdeurtia@rérhtle principles of the
. Suitable materials. Wile the present invention has
invepieR. Hhaiefonsethe invention shoulg b vnderstepdeiiagiudenll such

modifications within its scope. The same principles of operation can equally be

applied to ionisation type chambers.
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in order to facilitate better understandi ng of the
invention, it should be appreciated that various
woudisfozet i ons can be nmade wit hout departing f pPomiAthen4/001091

principles of the invention. Therefore, the invention
shoul d be understood to include all such nodifications
Wthin its scope. The sane principles of operation can
equally be applied to ionisatgon type chanbers. THE

CLAI M5 DEFI NI NG THE | NVENTI ON AREAS FOLLOWS: 1. A

T EATMS PRAINENE: TufE RSV EORARY S rG R oy

1.

o

of openings for allow ng ai rflow therethrough, the
Bodympastismpke alaxmdsserhbly eqroprising; a snoke det ector

nmounted to the body for. co nication wi.thin th )
ChanbaPTaF Gitegian cmest @%edg%éﬁ%ﬁvéw% ArRbradisy of
Pl AT URbRal Oty WRRELLRA SRt 08 Alqund i
§p@4@@rd’;n the chanber; and a sound generating device
nmount ed external to the chanber adjacent to the sound

i nl et aapwkeudsiectohmauiad tgémebedy fy cevinumigpienayitbin the

i,n response to the electrical signal; wherein the
¢haiRBeet ecti on chamber is sized and shaped to cause

reso ngﬁ %Fecﬁgceatl/ Pgrg&ﬁ%rp%%ﬂ?&eﬁ LERHEREY t8Ind BRoROUBR ctor, the circuit

generating
providing an electrical signal when the smoke detector detects smoke in the

chamber; and

a sound generating device mounted external to the chamber adjacent to the

sound inlet aperture, the sound generating device operable in response to the
electrical signal;
wherein the smoke detection chamber is sized and shaped to cause

resonance at the operating frequency of the sound generating device.

An assembly as claimed in claim 1 wherein the sound generating device is a

piezoelectric disc.

An assembly as claimed in claim 2 further comprising an annulus surrounding

the sound inlet aperture, the annulus supporting the piezoelectric disc.

An assembly as claimed in any one of claims 1 to 3 wherein the body is
dimensioned such that the volume of the chamber is substantially in accordance
to the Helmholtz formula at the operating frequency of the sound generating

device, thereby providing an efficient acoustic coupling.
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2. An assenbly as clainmed in claim1l wherein the sound

generating device is a piezoelectric disc. 3. An
weazsemdy4as claimed in claim2 further conpri 8BCWEATR004/001091

annul us surroundi ng the sound inlet aperture, the

annul us supporting the piezoelectric disc. 4. An

assenbly as clained in any one of clains 1 to 3

wherein the body is dinensia@ed such that the vol une

of the chanber is substantially in accordance to the

5 AR A B hl REPERR, cviding an

efd dribROHeALABA ChantRY BleFiRgd By LbEPPRAGH AtA6MBpeni
assenbl y gonpri sing: a snlee eﬁc%ﬁ gﬁzz{;glé%adé??ne%emngs

fdryalkboviiogyaitfionw therethpouwgh| tleypady hpeingrgsouret inddt apeirtigre;
airflow therethrough, the body having a sound inlet
appephefiogleckripspnsor manted te ghesbedyrirrrosamuamicationgwithin the
for. comuni cation within the chanber; a |ight source
hAtRE%d to the body for conmunication with the

¢ ???éo‘ﬁﬂee ﬁ{(@&%d ‘E@{heflh&f}”fdr &B%%ﬁhic‘éﬁ'&}ﬁnvgﬁﬂr%ﬁ& thR%mber;

to SnD ector, e-‘circult provi an

elegcdledteirhl dr@nabpavacinelyhersweted tdaheshaykedbitebs the circuit
snmoke in the chanber; and a sound generating device,
prddingiare lestrical signal wheatthaisaoked{etedar detscisrmelsinthe

}ilnl t _agﬁrture, the sound generating device operable
CHampPespifise to the el ectrical signal;

a sound generating device mounted external to the chamber adjacent to the
sound inlet aperture, the sound generating device operable in response to the
electrical signal;

wherein the smoke detection chamber is sized and shaped to cause resonance

at the operating frequency of the sound generating device.

. An assembly as claimed in claim 5 wherein the body comprises:

" an upper wall;
a lower wall; and
a peripheral wall, the peripheral wall comprising a plurality of labyrinth
members arranged in a partly overlapping circular patent so as to substantially
prevent the entry of light into the chamber while allowing sound to exit at high

sound pressure levels.

. An assembly as claimed in claim 6 wherein the sound generating device is a

piezoelectric disc.



wherein the snoke detection chanber is sized and

shaped to cause resonance at the operating frequency
wohodsleomound generating device. 6. An assenbl pCaaAU2004/001091

claimed in claim5 wherein the body conprises: an

upper wall; a lower wall; and a peripheral wall, the

peri pheral wall conprising a plurality of |abyrinth

menbers arranged in a partlylbverl apping circul ar

patent so as to substantially prevent the entry of

ight into_the chanber. whi ' .
8. A §iveshl e s ouBoRE Rl cufet MR Ra b At finding
h s6h AN T8t ¥paield) thd en @l duppBetia tHOpideyéleetricdisc.
tp?gz%el ectric disc.8. An assg%gl y as }E:&I}%i med in Ccllai m
7 further conprising an annul us surroundi ng the sound
inlet aperture, the annulus_ supporting the, )
9. A agssmklyasickimesin any ope abdamps § ta 8 whereipthe brdinip

ne of cl,ai to 8 erej h o [ '
s BRSNS ok el SR Afordance
' ! ' Sund tin
LB AL TR TR AT ol REud onereting
deh@deeﬂi&érewfir@iriﬁl@nglanefﬁdiemmuaﬁousmplmg:oupI ing. 10.A
conpact snoke al arm assenbly substantially as
her ei nbefore described with reference to and as

10. A lc!)rl%\%arc? et;r%gkle glatrprfe as%%ﬁ%@ %H%_Ic,tgﬁtigﬁ? 8% Rfsinbefore described with

10 reference to and as illustrated in the accompanying drawings.



