ADJUSTABLE Tl ME DELAY FOR FI RE SUPPRESSI ON SYSTEM I .
BACKGROUND OF THE | NVENTION 1. Field of the Invention
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transnission of a pneumatic fluid. Mre particularly,
this WHRNELBL ROV IEE Ry ORI U PRASIPIEY 9 i
pneunmat| c actua ion of a~fire suppression system 2.
Description of the Prior Art Fire suppression systens
are used in a wide variety of japplications. A conmmon
fire suppression systemw |l ihclude a fire

suppressant and BACKGROUND OF THE INVENTJOde! i very of
the fire suppressant to a hazard site. For exanple,

the fire suppressant may be contained within a
pressuqyzedlggggﬁkﬂgh“@EGg pactivation nechani sm nay

i ncl ude an whi ch drives a valve
coupled to ﬂh&l@@ﬂﬂamnnxwﬁnﬁoapﬁmﬁnﬁﬁboﬂdamﬁgmmnsnwmonofa
supp! actuation.of. th

= BEPEREERbia) BRtePRb LS, Rt Berigins o Eherhrate b
a dqeRaages pitlinahic hetustidrestt £redtpeRdesitled]. fire

| ocation. Fire suppression sys?ens may be provided in
bui | di ngs, transportation equi prent such as vehicl es,

vessel s, or gy ek hQ&%ﬁhLﬁﬁﬁSPirMhere fire is a threat.

Not unconmo ﬁiy——*%ﬂﬂyﬁsuppressron systens may i ncl ude

aut omat i ¢ adtijewappressisy Stsediims dréuidden aweide variet of applications.
det ect ed &ire For. exanpl e, bqugh gs are common]y

proFPRREnfire ERIssivasyHemctilvag §FS RIS SHA AAActuator
MEEhAR, SR &Jﬁ%@gﬁ!f REAROfupHEs Gt HEORAYRSsieN Fof §P&%’;§§ the fire

to heat. Such nsors nmay be a eutectic netal
t epprassaiuhiy btecmmlh@bmthm whssdsgedaatifsudhe astlvatlon

mel t br.eaki,n 0 in X ed to set

et Set sy RRASORE adBRRoR Fedll s BOE R Raan e Bs Srlptte the
el RiRier fdrheleddelof t&mrsﬁﬁﬁ@ﬁanf@bn%ﬁaﬁb@ as@d vaReodyB fire
a nozzle. Renote nechanical thernal detectors are

krigppressant ip delprerest theqush ting eathsilike 2 aozme tricle il dlrected ata

t t hani ¢
g S5, S AL R
C Gﬂin@pdﬁtaaoﬁ eguip@entsush ps ed¢led, Teshelgas otheh ir@fhllati@ﬁ;ﬁvhere fire is

detg |on of a fire by the nmechanical thernal
, releases the pressurized gas to an actuation

head. The p
ofpressurizggﬁﬁﬁgréggﬁgagﬁﬂﬁé sg?gh?ﬁ?%aseg§Hﬁﬁweaumnm“c

t uotivagioncysieps esthe ceerd ol iadateewtd fire. For example, bu11d1ngs are

commonly provided with automatic activation systems having a mechanical thermal
sensor which degrades in response to heat. Such sensors may be a eutectic metal or
thermal bulb technology, which degrades (such as melting or breaking) upon being
exposed to a set temperature. In the event of such degradation of the element, the
fire suppressant may be released through a nozzle.

Remote mechanical thermal detectors are known in the prior art. An
example of a mechanical thermal detector utilizes a mechanical thermal sensor
coupled to a control unit. The control unit may contain a source of a pressurized
gas, which, upon detection of a fire by the mechanical thermal detector, releases the

pressurized gas to an actuation head. The pressurized gas may be a small volume of
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actuation head coupled to the valve of a suppressant
container. As an alternative to using a finite volune

wofo@/mpssssuri zed gas, the control unit may bePCT/US2006/026709

10

15

20

25

30

connected to an unlimted source of a pressurized gas.

Agotr ?Ig}f)eéi%n?%hm?r g?f %ﬁs f& Srglgﬁ%leﬁta?cmgna il C\é é(lpg gpe%?ﬁre factlvated

dracstiatign heamln;@uplaﬁ te ﬁiel%lx@&fftarsobbleskaﬁtdom&hm Alsen alternative to
descri bed in &s WHDR(t ) Wet Chenf cal {)
Suspeestan s obyy pr/sa%wa@ gie enfrg! ymsnay pgpomggeted to an
%‘ilﬂﬁf@@%ﬁ@gof\@b&gﬁﬁlﬁ@& gadvBnual , Part No.

87-12200- 001, UL EX 3559, Design and Installation
I nst ruct i ongf orample obmpm@d arSyysteamsvolviteg hedt @aetensbesmtrol

R ERORR L G o B3 e Co P B bors

bQieﬁ‘(ﬁ‘?deﬂ%b heidae WwHPR ey a: ChamicaatiRySuppidaaen Syakeasddendum
of a pressurized gas by a control unit and actuati on

ofNe.ietodestallationOpesaldort ard MeindaanergMaungnbr Rastlat 8 FHHA0-001,

t ﬁlt‘ %%? § 58S Bgﬁ%n QSJ]fn%{a@g{l% st egno%rs For 5)?V’ %o%érg% gfsgés]rﬁsc‘ dated

S ySpestntRp POO T @td ;mbhsllr'earby thaassigneofof ﬁ&f}ﬁésyent iintertiy. be
inmportant to delay to the rel egse of a
suppr essant 1B HrSFURBHFsElo8syYPRS 1 ’éé‘l‘?ﬂ?"&t‘éh E?SI@JP}?&P provide a

ﬁH@ 8dkhy #)ét%eﬁ fél&)éé bf Qgregﬁfrfz@ﬁ BASRE cRffol LREBhd actuation of the

utdovvn uncti on. xanmpl e, “once a fire is
d edcaetion hedd for selezasmgtsnpplmsanhﬁtm the wptqsmnt so;mmam. send

a-signal to erate a |re n robe

ot net g R AR S el by PR s SRl ;o @red in a fire

' r@ﬁbﬁ%@&on stnMBpiRhi#oh. PRI TbdsSnPETIARANt BEY BS SmPdrtant to delay
her preparations. Also, in the case of certain

aripnhwlqam@f asﬁn@wuasressanbtoalﬂpm peesdpe teelgriciap P gthsbetdypant
of br%? gosl gtkc%er per Pnn tsg%e Rertu fi ﬁuﬁ @g%%gctgﬂd%:’o\n& .gxeimnplteh(?nsc’:e a fire

eXl@ﬂ'Bﬂeeted Iit 1slc$an1fmabta&[htve b@oﬂl@d}l&syfstbimaedd seipanige opfrage a siren,
dry chemcal fire suppressant until the exhaust fans

arkors oppRhg Light waiceHRS 8 disbarge Pt fifQ BPRICSERAISBRIHRCH K time
1 O&el%ﬁ@bc uggﬁ‘ eg}es ol BeeF %‘e?&aﬁor%r | Bso al‘htth@%@ ro@"céi*%am

I nc | re suppressant contai ner
anappdicqivas swthi asdlre yumessmattfeﬂsmmy vatthoor thehike, BéﬁelayAn the

renpte t det ect or 20" i
gt VR BTG PR g ST D - B P S gl i
gaé 1&549&& 85ddhy e IeRhargs o?@ﬂﬂ}e@&eﬁﬁcaﬂ @iré Bppe&Birtt @hliPhe

a pneundti c conduit ". A pneumatic conduit

4413xh@@3’q Hestage eetmaoe@ldﬁ mmm@mﬂne effectivedigchargreofdhe dyy chemical,
appar 2105 TO0 1 0H. ' e ST 95 B BRAIAL
acéupptdsSint Ekﬁﬁzdnéﬂl 2‘ aﬂ'&ﬁpmﬁm&ticakbﬁadmfatéd hétuation hesl 1@'. A
remote thermal detector 20' is coupled to a control unit 30' by a cable 22'. A source
40' of pressurized gas (such as nitrogen) is connected to the controller 30' by a
pneumatic conduit 42'. A pneumatic conduit 44' connects the control unit 30 to a
time delay apparatus TDA. An outlet of the time delay apparatus TDA is connected
by a pneumatic conduit 51' to the actuation head 14'. The actuation head 14' drives a

valve (not shown) for release of suppressant from the container 12'. The suppressant



val ve (not shown) for release of suppressant fromthe
container 12'. The suppressantflows through a tubing

wa3bo7i0e8san outl et nozzle 16' l|ocated in the vi BCHiUS006026709
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afirethreat. A prior art tinme delay apparatus TDA is

F 1 dded thad ugﬂ althhifig E5-t0 4n ¥fethRod 1'65105,%%(1 Snat @ JH? of a fire

nuner al e prior art apparatus inclu
hdbsdahg 52 forrred of stock netal or the i ke which is

machi ned or cast t formthe var| |t|es a

pat hways t hdt PAPi# B @ea‘nbéfraPB%fa ‘Fﬁ@t%@&qﬁé 2and3
SQindii® @ésh’@ﬁﬁedélﬁ' rHRReAl A TRE ﬁrlolaeﬁ'ﬁjaﬁ)a{ef’?ﬂﬁ 0" ?rf@:%cég? housing 52'
At the upper end 52a', a threaded bore 63" is nachined

i fogned msnﬁgl @ zthe like which lamashnved or oyist toFPIE thz:)varlous

C X n yeen t he. &
STV BER S RE NS GRS T R sl Mtfudes an
tMp@admd(ﬂehaimﬁlo@derleﬂdshl@’vm at 71') is threadedly
received within the bore 63" . The interior of the end
cap 70" def i‘Hdbe YpPa R ALY a?’ thapade Rptsed3’ Gmachipedangq thy

6 I I b

pouERE % bl ARGEN oL 1 2R Ry Bosi BB dftfane
h dlmm tb@endsiSCR’, 506’ aé( 11911()@ end ¥ap PRirabinglexteonanideads
off I.n_the sethnal Vi ew

Fl(éf e§1a 18§PSS?QW11 a}(\}l )1%th5@ﬁpﬁ11lé{ regeived yit 1113<theahﬁ)ae 63Q The interior

t herid &idap 70t dfinis Bh @cciulRREhaBIber §8a'APDik)E65° seals the
chanber 54" communi cates with the accunul ati on thanbe

6@09umu1ﬂ§@me@mbﬂé&emmsttiwému@ngﬁ%% extends thr ough
the housi ng()/%r?éélg ga%gcgc a%nti)er 54\15' OO| the hog§°SB§)<J wﬂﬁ its axis

within the m)verre

XX -Tie pafatiéll to aid offSetfRghbxied” iy Gl Iﬁ&l@e §e!@’t16ﬂiaaﬂ'€eﬁv bOFIG. 3,
t he chanber 54’ excegtS for a reduced dianeter portion

76%is Yppdsitiehint rards —of Arethpsiieit disifiet n ypaprangrpda’ of
76}, élgbq% Bl 84 COAMREE; c?[os W‘ijtﬁ @&cﬂﬁu@@,@ﬁ' Iclgagnls:ehilg?e% J%@%ed

sea y upper an wer rings
di daatmttelr lopaen efxb54be ek ends thi-oughn théBousope o wenehdof 2t h e

AT AT

( sé&@gm i Firke sﬁaol ts@’ finRRfid RO 8lobd @&rﬁ%eﬁ@mainb@f 54
t he spool 57' toward | ower end 52b' and agai nst the

b| %@epjfforaa regngedglignetespartion bl fgpneisings8tfacegiof ithe reduced
SRRl ¥ o MR 8 B POehe y
441pp6ﬂc anidl16wer O-rliye 78QW637 NG rddicell didnieddr pif 65 Uskesndafrom the
gga{ygqt qn%g)_rftthgq%op]f gjr tﬁr%r‘}gg %}Eel lgxr?]veﬁ c())petn{]neg S%l# lTe}}e s%gglu%%r{o(\:fes
along axis X’ — X’ from a blocking position (shown in FIG. 3) to an open position
by movement of the spool 57' toward lower end 52b’ and against the bias of a spring
60' surrounding pin 55°.

With reference to FIG. 3, the housing 52' has an inlet port 56' adapted
to be connected to the pneumatic conduit 44’ of FIG. 1. The housing 52 further
includes an outlet port 58' for connection to the outlet pneumatic conduit 51' of FIG.
1.

The ports 56' and 58' are connected by a primary pneumatic path

including a portion 56a' extending from inlet port 56' and a portion 58a' extending
3



1. The ports 56' and 58" are connected by a primary
pneumatic path including a portion 56a' extending from

wonbeto1goort 56' and a portion 58a' extendi ngfr earmwstdoen26709
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port 58'. Both the portions 56a?and 58alconmuni cate

Wity bﬁ@et%ﬁ@@erB&ﬁ'thé)ptsma%ese@ax%rﬁi 5\/%1&' QB Ghichte erggtgg chamber

anot her as.illustratedln ) en in the ¢
poEi butare ofialls @fseg fromhenesymotiler &5illustsatehipdliGng- t he

first pneu i c path portion. 56a'_. wi at h r.tion .

56a' iS posi %H@gﬁ%g@ﬁ%@ﬁmgppﬁggqégiqggﬁxﬁﬁg?ligmﬁmugthe
r 54 pneuRb @S fath ipdeidnfIcd! withpith ipdrtidhes dal ik pbsiBBRIE W Een O-
path portion 56a' cannot urge the spool 57' to nove
adHiga$2' A &4bi Asa suliiuessgriredyled withimthefastamenmatic path

p Lk 0. ! ' | ' i t . e i of )
SR sl batRPinebool £ MRKES, AREILES stheshEGyrds c0-
bahéomdn dosiop e Bﬁddlﬁ7pﬂtrh0\|&dratghiﬁﬁiﬁtgéﬁﬁ's of 5fifig 60 (as will be
co ication wth the annular chanber 76a’ . A .
ségé%ﬁ?&_ﬁl/om W%&tvﬁ%@tgﬁ? demaHs PR Pprtiogp S6a’, 58a” in
PSRl GtiBR WithQfe 20filar DatBE: AGEUNUI ation chanber

68" . Afilter 72" (FIG 3) associated with the

secondary f |fosecpaddry 86wt mith 6@ edtendhioml theviict pgasnatictpwrtion

t cgunul at i ch er ' he_f,i r 72" is forned
oo BBl PR 87 o B Thichn ol i e
Pakecstdaneld fathf6ot Reintielt ee fTdv ofigdsai® thé cdubRtRh chamber
pressurized gas filling the accumul ati on chanber 68

t W8r-eby del ayi ng the build-up of pressure against the
upper Orin . 1. . v, ,
o oo MG PR R RS BN Al Bmacriar
S Ulfei por@tnatuoe afthe dider N2 tdelake the-ftawngf préssutioedigagdillihgthe
spool 57 against the bias of the spring 60' to the

o fErpHaten e ot reergedelpaag thednldupofarapgganst the

Chapben- a4 CRRAGRE Bcbtfentd §58ucR 65 ARO PRSRRE WidSthe

564", 58a™ to open the prinmary pneunttic path between
pactem@ation G8mbeThy'ss pefinienistotabagaimstthefO-ping §4ioizggithe spool

gas, to.t ctuation head 14 . As is.kno in the .

I8 Sl e Ay RO TG 2000 g of S eRietoR ) tehwef Gpgjon. the
apRaila dnfdRr 78R IcbBectd th fitd1an® 8dcBRA boMioRs 56418584’ id Bfen the
72'. In a fire suppression system a desired anmount of

d @rageryrageuzatie pett hebwaen paitst 9’ t M nhispeooiizthedlowrof rressurized
d j articular application for use of
CRAERCIRATA g

e design of the prior art mechani cal
del ay 50" nays iaksewhén thapiietlart,ahaatoad dif delagampaieddtyy the
by reason of addi ng aq enl arged accupul ati on chanber |
c éh;[aty)ﬁpparatus 50’ varies with the selection of the filter 72°. In a fire suppression
system, a desired amount of delay may vary between ten to twenty seconds or more
depending upon the particular application for use of the system 10",

The design of the prior art mechanical delay 50' may also be varied to
add additional delay by reason of adding an enlarged accumulation chamber cavity
to add an additional time delay. Such a cavity 68a' is shown in FIG. 2 in fluid flow
communication with the chamber 68' thereby increasing the volume of the
accumulation chamber.

The volume of the chamber 68' may be determined at the time of the

design of a particular delay apparatus to add or reduce the amount of delay by a
4



to add an additional tinme delay. Such a cavity 68a' is
shown in FIG 2 in fluid fl ow communi cation with the

woheominass968' t hereby i ncreasing the vol une of PO®US2006/026709
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accunul ati on chanber. The vol unme of the chanber 68’

MeesREd ARG ”Fﬁﬁl‘i’erafhetaﬁﬁ)uht SEI DS, iy Gal ctaﬁ%e dastdpy 951(3&1 r%[he ]E)orosrcy

particul ar del ay apparatus to a reduce t
ofOfdb;¢ ﬁverbﬁ@ﬁtygt, 1oade theslgsign of:thetﬂit@r hag been aqlﬁemd and once the

oo PR B WREL B BReb RS Bl Shut v

betaanﬁelderatyeﬂa@ﬁﬁhomw rioP grt uppadires 0f. charrbers 68’
68a' has been sel ecte there is little opportunlt

vary the tin¥hdeprgr ast d%lawmareéuﬁ HY isgsel Tegradding a Xelay toa
agﬂ@ﬁﬁ‘é %sr}%{aéga c\gﬂuh% dﬁ':uleg br §lch d@ggﬁ‘y nlg?llﬂgﬁ);@fsaglg omﬂ'grecnsg control

ay to
c erfitld ambea bl dday tn‘ bsprohiddeé by gnsior es apparhtos 40| Fok exdmple,

E;}lel%ll a}eqt%?n%fr) eraégcﬁ%ﬂt)gtﬁs §1n§_u2& ﬁﬁgﬁe )E]Z%iﬂtnglg%%' a?srvgelll gset%e

”&ﬁﬁ%ﬁ‘ﬁéﬂéﬁbf@l frﬁérﬁ&ladﬂﬁﬁl%ex‘%fanﬁ Rem$apL, 5- ?i‘Hg% Wd @[Fl r/mponents
the spring 60° as well as the di nensions f

| rias resalt ig M@mﬁb@ﬂt‘y od e méwmy@m@dﬁ]am@mamﬂ lminb,ﬁictured prior art

PR P AP R hre P R e i gt AlGen

evﬁljuﬁdb(lughe téley raatRs Hesiigglededion baug shit®Y fod @'Wlﬂ&1 rége of
times. Alsq, an adjustable time delay results in a

%@W@W@%ﬁ@lw@@?lﬁ@ﬁ@l&ﬁ table for a wider range of
deSI red timg delay; e%PQ{ thé %I‘ésgﬂanvénrtlaﬁ to @{(}V%Iae e%lﬁg rpgn%itting

t he present i hvent] esl perm

moreoeaossisiberind acithbl el élaptime ded ayhidhi peeméts ddjobtineht of a time

pel\‘i?E%EI'S adjustnment of a tinme delay. I1. SUVWARY OF THE
TI ON According to a preferred enbodi nent of the

present invention, a mechanical tinme delay apparatus

is disclosed for creating a time delay between a

pneumatic inlet for connectiof+to a source of

pressurized gas ag @WWW@WV@Ngﬁﬁ ti me del ay

apparatus include path from
the inlet td\achalingtd zeprefeﬂradwﬂ;bﬂengmbéthesprmﬁbmlvetttmd a

bé?%éhggﬁ{%ﬁag%%eu 2‘1‘15& Ogeﬁ%gggeg lgg, g:t in g(ff, a)%%ween a

g ainBurh&tidinGe SortidnAedtioa 3b BYohiE GIeplj'e%uhB@d sQ98a neumatlc outlet.
position. In the closed position, the gate is dps osed

t olhsitimeskdedast anparasys igeludesw mnghrmaeummmﬁw H@ﬁeﬁlwatth@lnlet to
FLRYRAE N hdlabhe oat® l%r}lSEOC?at Wit the primary pneumatic flow path and

is movable between an open position and a closed position. The gate is urged by a
biasing force to the closed position. In the closed position, the gate is disposed to
block a flow of gas through the primary pneumatic flow path. In the open position,
the gate permits such flow. The time delay apparatus further includes an
accumulation chamber in communication with the gate for a gas pressure within the
accumulation chamber to urge the gate against the biasing force to the open position
when the gas pressure exceeds a threshold pressure. A secondary pneumatic flow
path extends from the inlet to the accumulation chamber. An adjustment mechanism

is provided for adjusting an internal volume of the accumulation chamber to thereby
5



the gate permts such flow. The tinme del ay apparatus
further includes an accunul ati on chanber in

woammmsdat i on with the gate for a gas pressur eCniuSki06/026709
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the accunul ati on chanber to urge the gate against the

bi a5hdn bRGEE dﬁlrﬁ@?quﬂé‘(ﬂfo? Q$ht L AR %‘g\fe@%c@rﬁ& ation chamber to
preSsure exceeds a threshol d pressure secon

p neghed the thredwlpprchsuest Ehetprefanbmvetitéon fmlrther nnoludlsma fire

mul.ation,. cha nt _nmechanismis
pr 03’%"8%01% YA J“B’E‘fcfl%s%h alq'h“éia @IaRP(S‘F of the
accunul ati on chanber to therebyadjust an anount of
time required for a gas admtted to the accumrul ati on
chanber to exceed the threshold pressure. The present
invention further includes a fjjre suppression system
i ncl uding such a tine deI ay apar at us. I I l. BRI EF
DESCRI PTI ON OBREE B

f X - h =
i e del ay. cghrt usgﬁéﬁfaa%‘l‘%%s%%%@” ixi’%i?ﬂwgﬁ%ﬁ% &

ofhaairgyd thme detay bpparatie] ay apparatus; FIG 3 is a side
sectional view of the prior art tine del a¥ ap(%ar at us
rotated 90 d%‘&«éégaﬁ@eéﬁthéaltwewwéawlew@1 layapparatus;

FIG 4is a FLG,
G 418 2P SRS UANED 8B
acotital Hodagoees helapyvewehe v1em(drRIG021,, FIG 5is a view

taken sim | G 3.and s a tine dela

appar at us a?clgtrglﬁﬁvf%” it PZ@&W?%W%F‘?C&’H” Sﬁ‘?{’@r tgFIG. 2
| Sand sBEWRIFR tiffic HEIRY ApSFhRS h&:@rcﬁﬁg @ thb PRs8@lifVention;
apparatus of_the present invention in a close

posi tion; arfdGrPGis Fviey takensiratentp F1Gepredgrmvang o timgfdelay

a I resent invention in an
a&’h%‘%‘g?‘t ?‘}éﬁ&’%@g E%E%%*’E’E’Btvﬁ% | PTION OF THE

PREFERRED ENBQDENENSchahtidtic r&fredeamation BONiR delty apphia@ldSf the

drawi ng, %ures in which identical elenents are

nUEREPEAVE R I @195pd PRFEORIBAL . a description of the
preferred enfedhnent | i |
be provided. In a prg%ﬁ]}a?lgge eéﬁ%ﬁﬁﬂﬁ%R?%{ﬁ{}%e&&yggghrta{h@gﬂhe
i preseni ipment®ngn @niogen pootiact i vate a fire suppression
system However, it wll be appreciated that the
present invention is applicable to a w de

Iv.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference now to the various drawing figures in which identical
elements are numbered identically throughout, a description of the preferred
embodiment of the present invention will now be provided. In a preferred
embodiment, the present invention is provided to activate a fire suppression system.
However, it will be appreciated that the present invention is applicable to a wide
variety of applications including vehicles, buildings or other structures. The delay
apparatus 50 of the present invention is, in a preferred embodiment, a time delay
apparatus TDA in the fire suppression system 10 of FIG. 1.

The views of FIGS. 1 through 3 have already been described with
FIGS. 2 and 3 being an illustration of a prior art time delay apparatus. Elements of

6



variety of applications including vehicles, buildings
or other structures. The del ay apparatus 50 of the

wonrew@gsdi nvention is, in a preferred enbodi meRCT/US2006/026709
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time delay apparatus TDA in the fire suppression

S ytﬁE ﬁf@sé& 119xten'c: bFin domHBg vXﬂhee\Iﬁnﬁ;tsF(Fi} Gtggprzléra %]115 h USRI

have al ready been described wt 3 beln
amunhbem@t with itgrrenioval gfran@posrophe iondistiiegvagh cﬁﬁfp@natmlsodiments.

t ft Ll

R ofte (RaRiRRaR g SR Al S Mhof REY et o tipncs
t he removal Slﬁnﬁﬂtcﬁﬂh@%hbpﬁhgpﬁa@atﬁ’d S0'i thg e jf)ﬁd’ﬂatds 56 illegtated in
enbodi nents. The foregoin escri ption of the pri or

arEIGrSs 4iapd érqydrsaheé@atweﬂy I6p. 6@fl@ 7eaEke pgiseny 1avertt1@n includes

PR PRR fyec b8 PROEARAR TRy o 0

FI tfzad€d meslthélboed 63 betipeals ectieniativalnt shomvn Al udes a
housi ng 52 having an upper and | ower ends 52a, 52 A
hol | ow end cHy 20 T0defiRpsameguiniagon ﬁ%ﬂ%‘af‘rr@?ez*lbg? ring 65 seals

thihg ﬁgﬁnﬂﬁﬁﬁﬁ%h {gﬁjle}n%S §@Wt}§thoz.sﬁlx% s53h Q‘hg %9011?1911&? nl dh@ber 68

an accunul ati on 68. An Or sea
accnﬁihm bptarans $hmsbewn@8lasggdirelstive ﬂoéhh mnn@at'@zx chﬂnber 68> of

unmul atiQn .ch of the . a tu
o PHaR APueT 500 v e b R e e g SO seme
t helehk a8 clmbedeyice 50°. It will be appreciated the
chanber 68 coul d be the same vol une as chanber 68'. As

in the priorAainthappar ait erpasaus S hdeiimprayeé dimd delay device 50
d . . . . . ;
elaY, sﬂgél 45°7els Egsiléﬁ nﬁlﬁ’lg l‘%'(g:ﬁ?%g&‘;(rfssztpt%? bt 'v&‘?%ﬁt %%Arﬂse % e

chanb

544n appériead shaodiie @ﬁémb&ﬂ%hﬁﬁhﬁ&atw Whh theeaccumulation chamber
accunmul afl on chanber 68. educed_di arreééag | ower end

5498 ex rehiged flwfr&ﬁg OWFreenﬁg\dé ERghohEruel e Baysngopgignd 52b.
Pi R lééelfﬁm 5B & FR %:15501557 X RN qﬁoﬁ%{ 101 g(li’wy’tg)ehfﬁ 4b. A sgrmg 60

openi ng 54b. A spring 60 surroundi ng pin at es
bi sstongdibigpoes ucghiey a bhsingdack ufding therspuel Y7owamavettberard the

ren 2 f.the hgusing 50. As in the prior art,
B%‘P?‘l%‘gffﬁ%g%usﬂ?g%ﬁl et port 56 and an outlet port
adapt ed to bgsgPMEYEbEL tRe AORIMR U LILGnIePPstEE andHh outlet
51' respectively, % G 1. The ports 56 and 58 are

c oprrbedapteddy ba cgnmwmdyto ﬁmaammatzc peadyits A8 St mmeperiivady, of FIG.

Ch" PRERUE RO 0 Rre R GOk Ml DR B e e
ar ﬁlda@ebcaid porfibissida, agtadem@mn,gnﬂr@ﬁtpertw% J68, h@pe&mme IThe

54. When in_the cl osed 2£f~)05|t| on of FI and 5,
fi prgun}gﬁggﬁtﬁtgogtlwtﬁ@a 58a are axially offset an commumcate 'with the

chamber 54.

When in the closed position of FIGS. 4 and 5, first pneumatic path
portion 56a opposes the spool 57 and is sealed from an annular chamber 76a by O-
rings 62 and 64. In the open position, the spool 57 is moved against the bias of
spring 60 to a position with both of the pneumatic path portions 56a, 58a in
communication with the annular chamber 76a.

A secondary flow path 66 (FIG. 5) extends from the first pneumatic
portion 56a to the accumulation chamber 68. A filter 72 is associated with the

secondary flow path 66 to impede flow of gas into the accumulation chamber 68.
7



portion 56a opposes the spool 57 and is sealed from an
annul ar chanber 76a by Orings 62 and 64. In the open

weoasi7toigre] t he spool 57 is noved agai nst the brPas/us006/026709
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spring 60 to a position with both of the pneumatic

PaAinRRE bHiONGt, IR 1t&SR ik Fori R Bintdéd PBtalbf finfeld ceramic
annul ar chanber 76a. A secondar% flow path 66 (FIG 5)

exmatadsl and e PaTeus natene of theulttiar dﬁkﬁb"é ﬂt?rﬂ% af pisssuniged gas

A

inﬁ@h&hmeappaﬂmm@gman chanber 68.As in the prior art,
the filter 72|sforrred of S|ntered tal or si_ntered
cerani ¢ nat eMieh the perusacefrsyel delay.dhepisssurgwithin the,

7 .
e RS RS R GRS LG oot e
of OpingsEin er gk spdol 5 agmpﬂehe Bas bhipe Bhringh6 o tnrthb bpen position,

WA URE oGRS T HEfie oPo it SuBEnat HBdGI o pirEeg e frs

S Ufrfdi set @RIt poPorRH6a 283 1B Dbert ﬂl% pEtdrP IncifindtR pJaktd8etiB& ports 56,
spool 57 agalnst the bias of the sPrlng 60 to the open
1

po%. t Thamperwitsiihe AewfouissBizeil gag teche penatigeshcai dd, t he
Sg p? : 2:13 ¢ gggf? Wi g ?%Ig:rg%la %8 t[lhe &elgcengt{ornsc}f tﬁen Lp&%?a%?s% tPHs

bedasereiedao &Ie%aﬁ@ in S@uctiigiagd ﬁﬁfcﬁbﬁ as ﬂheof thewriof art apparatus 50".
pressurized gas to the actuation head 14. It will be

applsecisdn & 1THE aeppriapEi BA tisre dony anpprfu0oidhe perat
dﬁlgi%ﬂtgﬁqﬁéaﬁmht&ﬁe aft Whlat ggd %E&ﬁﬁ‘f&lé&gcgg &fa%bfef‘@ﬁa@@ @Sfor adding

prior art par at us ,

prvadumatd thappamatlasen ¢tHamber 6% antbfuatheapjsingtoube Eﬁxedblay of the
the present invention may include an enl arged
actbA3St%n chanber 68a (FIG 4) for adding vol une to
the accunul atjomme baah appLiuasel ofmetph&enﬂqaéﬂﬂi@ntimﬁde@ an
time delay of the apparatus 50. The'tine
aplpa:ra‘tamsens ovasfthe paormrefoe adjustingsthe nam@untmfl txml@éel@hof the

g&? ver tg “%)I‘IOI‘ art for. adjusting the
a nfflélflaﬁ f the apparatus 50 after

manuf act ur e Aé\ﬁacﬁ»hpmmm Fth&apphrati$) 80 afehaleatini8nidfEed chamber

i ncl udes an enl arged chanber 80 connected by a _conduit
838Q epnnpeed By aandit %todh@mm%@néh@nbﬁeé%@p djthereby in

{n"ﬁ to?ﬂogﬁe %}%ﬁ: gﬁp@f th& oq)f57t § anbééé) 1§gxg§c@ed

connected to c ers
[ tcdnﬁecterl foechiainbetsyq8, é&a éinib caffpetiesly, amfenﬂahgelaﬂﬂlmlfrtlieatccmnulation
chanbar. 68 SenaSAR) hRakhla i b kg n FI oS @

A piston 82 is received within the chamber 80. The piston 82 has a
piston head 84 threadedly engaging the walls of the chamber 80. As a result, the
positioning of the piston 82 axially within the chamber 80 may be adjusted by
turning a screwdriver or the like into a notch 87 formed in an exterior surface of the
piston head 84.

A shaft 86 of the piston 82 extends through the chamber 80 (and
through bore 81 in the housing 52 and into chamber 68a) to guide positioning and
alignment of the piston 82 within the chamber 80. The piston head 84 is sealed

against the housing 52 by an O-ring 88.
8



A piston 82 is received within the chanber 80. The
pi ston 82 has a piston head 84 threadedly engagi ng the

woabd7a1g1t he chanber 80. As a result, the posPCTwIS2006/026709
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25

of the piston 82 axially within the chanber 80 may be
adj usted by rf DRr p’jhcc{cﬁw O#}Mﬁ:[cltl tﬁya}alrﬁlﬁ?s 61684 8nd 80 are

notch 87 forrrg?:{gl han‘exteri sur I’'st on
heédct8dHto Havehiadoinbifiedofolirhe tihldt ogetB2r with dreckszldchom) afjthe

t he chanber_80 (and through boreﬁﬁ 1 |nthe g %
afintqred Bl temmpar@saalyor{naaw. RO TP FRtaN P Hﬁdfévwe 0. In
alchlgﬂl%ﬁ%ﬂ%fv Z\ﬂﬁespt%s%?é‘ ﬁSMﬁ&a‘iﬁﬁﬁﬁm‘-‘dﬁ’i@%lm%@ of tiiee

pi ston IS sea agai nst the housing 52 by an
Ochamkyer%) thay besiage afsomirg aitionog of r’th%lplpiolndla@d &hwithinean

68, .68a,and 80.are, selected.to
eé@at?/BP%H%n (%FW@%’&%@H@&) By ther ga@‘fé Petti on of
t he si nt er ey fidrlh BfufabRire bNMPBHESGIc@50,0AE BethalaimedPecdBitle
tinme delay to the device 50. In cal cul ating the

v @ppm@s 69 maafaae mpasuBd bytiieling altisd dalasobetecn awligeianef 2
t I%es&u& Igaﬁ g{ 1&?@& 28%}{? Eeefea@gﬁh% ?éégl!l d%%§ 'tﬁrbl?%ﬂ AePEs. The

I'n an errre | ate posl

( fagfuarti@saeRy Fonpat)icvbd dnitminee admpdred wai. 1ts1ﬁbtm:mal time delay.
manuf acture of the device.5 the, actual _tine dﬁé%%ec?f

t he appar at JgﬁB@leﬁﬁVCkﬁi@ s dqTiTed tB?/Pﬁfﬁ’Pl §gnay by
d u‘EWarggﬁ gtﬁl %f’ﬁ’lle'\/% ol?é)(;f t0d YL 86 Hﬁ(ﬂ é&gacgﬁ‘t%rﬁl tnne delay.

ease the pressurize as th rou%
ouﬁtlkeenatﬁx&ly, THeepisioh l82|maty| hcﬁhmwaiyﬁlﬁbcr 1atcp*gp phambearS terraduce

f lﬁ\{? }-’](gl %@&a\%}}e{] arédstl Fnby r«iq)ilge g? Sa?xgclﬁl?% af tmae dBIay of the

paded soutwardly to enlarge the volune of the
chanber 80 and add additional tine del ay
Al ternat i vel4s ardselt of Sedmpeemayt efdhe Blieé% dveption, figpe delay

80 .t
A S R R R
ofpyt fiet-ARRafatuES agOstmbst & thesasitiondig dithe pmmnc&ewﬂ]mh thff
the present invention, tinme delay varia
nep}la@béwo dwlﬁgu?lh@m%lﬁ%tafé{l bemkge B ﬁ@éjéféé %ﬁ&‘f%sm
oé 5‘1{ %}Pé?ﬁﬁs'tlg%lﬁfe%etdlé 28 fRd) é’é@ﬁsr{ﬁ Ale ﬁﬁn&fﬁ@unng process.
posItl on| ng 0

Iston 82 within the chamb .
Wi dlewitie kucadjdgm;trmm the krwdrendradle of thethheSIflg & mayme sealed or

tl f d that
]P ,r%ggrr\;véqe)égg{egwgtrtq& gn%q,]ﬁ*egé{ E%OHHJgp(ﬁlégE 1§toni88|vylgwl ﬂlge chamber
s UghroRdivitst IRAtdjusiigent Ower end 52b of the housing 52

may be seal ed or” otherw se protected to ensure fixed
posi ti oni ng Bihas heenshewohowzhepkiretn of e neprgniarention have been

attained in a preferred embodiment. Modifications and equivalents of the disclosed
concepts are intended to be included within the scope of the claims, which are

appended hereto.



80 followi ng such adjustnent. It has been shown how

the objects of the present invention have been
wanv@Eingd1i n a preferred enbodi ment. Modifi cat PONAIS206/026709

equi val ents of the disclosed concepts are intended to

beWqutg within the scope of the clains, which are

appénde éreto. WVE CLAIM 1. A nechanical tine delay

apparatus for creating a tine delay between a

pneunatic inlet for nnectloncftoasourceo

pr esur fRerhgaEal e & R gienine & Bpegetayhgtween 2

del ay aﬁ%ﬁ?&h@%l@%pﬁdrﬂe&%n 18 a%hfé%@f pRISUHITRY ioGs drddow
path fromsaid inlet to said outlet; a m)vable gat e

associ apregmaticloutlet shigptimasely pppamius cemptisingpat h and

novabl e bet ween _an ositio nd a.cl d . i

posi ti on. - saf hganarrgaRe By ol A0 g R B e aues

cl osed posi th afbvable gsiRiassoela@mieditpesd bligfary fiducha@iatfi®w path and
di sposed to block a flow of gas through said primary

pneunat MevileRefieeman aprm Positionand asirsad pesition.cald sstd taged by
gate pe%ﬁfa&hﬁ?&c@% 1& {:18%%‘1; ﬁﬂﬁget hrough said primary

fl ow pa accunmu I on “c i n conmuni cati on
with said gahfsafcbcﬁlostdg)aatlpn,%ﬂigane tispdsed teblodk a ﬂow of gas

accunul %}I on chan‘oer to ur ai d@tﬂate agal$st sai d
bi asi ng 1dopramany Paﬁgﬂa apedldgmhon said

pressur )
e T i e

accumul at i onamh@mbmie;tloanhauymsn remnumaehien vsinshidrgate for a gas
adj usti ng an | i d accunul.at

chanberP gsulr(-h\é/il éer ngdoﬁcagrtnu 01&%3@%& & ultger.?gld heuargaglat said

for a gmgsiagmrct &fsalidoseifdsitics Whehahidqas prasdreexdedds a
exceed said threshold pressure. 2. An apparatus

accor di tgesheldargsssiel furt her conprising: a flow
resister for s%ﬁgérg)g)flé\mflét V%OQ{/ ?tgsfrgrﬁ gﬂh%ﬂlﬂqo sald accumula‘uon

secondary pne ow pat sai d accumul a
chanber chatabefn apparatus according to claiml vvher e| n

said internal volune is defined, at |east, in part
a movabl e wafpad J§§F’&“@BFC3’§?%§T ading Aninienal yaline O said
sai d wa}l.,afapiadntAb8%0 @%Y@:{;/ AP aRbuft JHii AlebhiYedfor a gas

statlonary positions to al
admitted to said accumulation chamber to exceed said threshold pressure.

2. An apparatus according to claim 1 further comprising:
a flow resister for impeding a flow of gas from said secondary

pneumatic flow path into said accumulation chamber.

3. An apparatus according to claim 1 wherein said internal volume is defined, at
least in part, by a movable wall, said adjustment mechanism includes said
wall adapted to be moved to one of a plurality of stationary positions to alter

said internal volume.

4. An apparatus according to claim 3 wherein said accumulation chamber and

said primary and secondary pneumatic paths are defined by opposing
10



said internal volunme. 4. An apparatus according to

claim 3 wherein said accunul ati on chanber and said
wonrbranggdand secondary pneunati c paths are def PaeaSko6/026709

opposi ngsurfaces of a housing, said novable wall

t hr ead [ [ [ Vi :

ol d ploar Ay A eng 3 O Rl B R e A Housing (0

5. An dppacailieteeaceidiphgality dlpasitods wher eiating aaid wel. |

is a piston head of a piston disposed within said

internal volunme. 6. A fire suppression apparatus

CONpPki SAM g%pa@arﬁga&afdﬂ@g toQflaifh 4 therefRART R88 &Y pistdA head of a

actuation head for releasing said fire suppressant

f r om sgiigton dispadedavithimsaiégpenslevaleme.ecei pt of a

pressured gas at said actuation head; a thernal

detector for detecting an el evated tenperature; a

cont 5Ol A €iie 519pRRBISH ¥pdretus sdrfpiidigg:nal detector for

rel easing a pressurized gas; a tine delay apparatus

for creating ntaings ofiafisg SHPIHEAN; sai d rel ease of said

pressur i zed gagamhafl fr FOKLALE 62N SRldnr iR LA

of said pressurized gas by Sal dCactuati o heag], sai

ti me deloaliapparapase touckeidt oftp preprueadhgsiat said b@tation head,

connected to said hy an i.nlet conduit to.,said _
controller; aa&’ﬁﬂ%‘ﬂﬁﬁﬁeF@r Bidetseting pmeley gad geﬁﬂpﬁff‘tgﬁt | et
condui t to salgh@AblabioRsivheRshid theBhhlRAdttRTERabifg a

flow path fromsaid inlet to said outlet; a novable
gat e agwewisredgasi th said prinmary pneumatic flow path

and novabl e bgt n_an open.paosit.ion.and I .
position, sat tdm\é\gf 33'@?%&@%”%9%?% lggiarglgmef %e?a gb‘%%g%asiabd release
cl osed ¢ragidiprefurikdl $aifdnCi0s eshtist kdehid feaéift GRaR]

di sposed to block a flow of gas through said primary
pneumatRTessprigw gratn saidmgtuatinn Beads e Smegisia apgaratug diguding
gate permtting saj . o ki .
fl ow pat h; an accu%r%gﬂagﬁ/ng%ta%@g?&%%g%m nln((illzlall%éirt gﬁ%ﬂt to said
wi th sai d gatomtibtier;a gas pressure within said

GG ORI RGN S
pressure actuation head;
a primary pneumatic flow path from said inlet to said outlet;
a movable gate associated with said primary pneumatic flow
path and movable between an open position and a closed position,
said gate urged by a biasing force to said closed position;
in said closed position, said gate disposed to block a flow of
gas through said primary pneumatic flow path, and, in said open
position, said gate permitting said flow of gas through said primary

flow path;

11



exceeds a threshold pressure, said accunul ation
chanber creating an inparted delay to said gas

wachi7ansseg sai d threshol d pressure; an adj ust mear/us2006/026709
mechani sm for adjusting said inparted delay. 7. An

appar at us 000t di itk SISt el bl il kit ato for

apparatus includes: a secondary pneunat|

from sai d i dgis presseivditac saidat@tmndatiahdiatnber, toamge said gate
adj ust ment mechani smfar adjusting an internal volune

of said accuAfimst ?aéfﬁ“@ﬁﬁ Fe 1S hRRBRPSHGP GUPT Syf gas pressure

amount  of ti QRERAUNISIDIA BFesdir82RiPRATIMbRH0S hafbd creating an
accunul ati on chanber to exceed said threshold

pressure. 8.imprtapgelantasidgasachienipgtsoiddhessimld pressurew
resister for inpedin flow of .gas. from.said ..
secondary pneunmat e? Siﬂf%é?%cgflwgrgsfgﬁ?(gu%@gﬁ ﬁlf}l 131113?%%d delay.

chanber. 9. An apparatus according to claim?7 wherein

said internal volunme is defined, at |east in part, by

a movabfie apparatus aeeoeingjoudeire tvhetsineaid tmeidstay ggparatus

sai d vvai%luagsapt ed to be noved to one of a plurality of
stationary positions to alter said internal vol une.

10. An appar ateesndey preinngictftove path frodh veidindétrio s@d dccumulation
accunul ati gn chanber and said prinmary and secondary
pneumat $@956hs are defined by opposing surfaces of a

housi ng, saig %ﬁ%ﬁ ﬁf@dhbnifsﬁrf@agcﬁdé%gfaﬂgﬁ@hggv&ain@ of said

housi ng to be ed between said plurality o

posi t i carsumpbition chanbargo Swrebywedjust arl dmowwi of pipwrraquired for a gas
according to,clai.m10 rein said wall i s .St on
head of acgmé)tfsg foo%?l‘g%%@ﬁ%%‘ OWCFWﬁﬂgg chesefead E%I‘I%S}Vtclffgrr%s.ure'

8. An apparatus according to claim 7 a flow resister for impeding a flow of gas

from said secondary pneumatic flow path into said accumulation chamber.

9. An apparatus according to claim 7 wherein said internal volume is defined, at
least in part, by a movable wall, said adjustment mechanism includes said
wall adapted to be moved to one of a plurality of stationary positions to alter

said internal volume.

10. An apparatus according to claim 9 wherein said accumulation chamber and
said primary and secondary pneumatic paths are defined by opposing
surfaces of a housing, said movable wall threadedly engaging said housing to

be moved between said plurality of positions upon rotating said wall.

11. An apparatus according to claim 10 wherein said wall is a piston head of a

piston disposed within said internal volume.
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