8 May 2006 1 EJECTION QUTLET ACTUATOR FOR AUTQOVATI C FI RE E@J a?%%&FER
BACKGROUND OF THE I NVENTION Field of the Invention The present. 1fivention
relates to an actuator for automatically actuating an ejection outlet of
an automatic fire extinguisher so as tq eject a fire extinguishant, and
nore particularly to an ejection outlet actuator for an automatic fire
extingui sher having a sinple gear engagenent structure for transmtting
power of a notQr i i effectively actuated and has a | ong expected
life span due ggchﬂéﬁg@hﬁﬁgaacgﬂﬁT?%dﬁﬁﬁApﬁ@Mﬁﬁl%rF%ﬁﬁiﬂﬁﬂiﬂGUﬁﬁﬁEB of the
actuator. Description of the Related Art Generally, an automatic fire
extinguishing device is installed in the kitchen or other commercial and
residential places provided with electric or gas stoves (for exanple, a
gas range) soB%gK@%é@mﬁé%iTﬁEf?N%EMW%W&hen automatical |y extinguish the
fire safely and quickly. The aforenenti oned conventional automatic fire
ext i ngui shing device conprises a fire extinguisher, a nozzle of the fire
extingui sher secured to a range hood above a gas range, and a fuse blink
(1 ow t enper at uF&ekIafi kel éaugnticed by 8 May 2006 2

The present invention relates to an actuator for

automatically actuating an ejection outlet of an automatic

fire extinguisher so as to eject a fire extinguishant, and
more particularly to an ejection outlet actuator for an
automatic fire extinguisher having a simple gear engagement

structure for transmitting power of a motor, which is

effectively actuated and has a long expected life span due to

reduced load applied to the motor and other parts of the

actuator.

Description of the Related Art

Generally, an automatic fire extinguishing device is
installed in the kitchen or other commercial and residential
places provided with electric or gas stoves (for example, a gas
range) so as to detect a fire and then automatically extinguish
the fire safely and quickly.

The aforementioned conventional automatic fire
extinguishing device comprises a fire extinguisher, a nozzle of
the fire extinguisher secured to a range hood above a gas

range, and a fuse blink (low temperature melting lead) fused'by



transmtted heat. An operating lever of the fire extinguishqg ké 06
el astically supported dowmward by a spring and connected to %%’ 9use bl i nk
via a wire so that the operating lever is in an elevated position. Under
the el evated position of the operating, | ever, when the fuse blink is fused
by the heat generated by the fire, th operating |lever of the fire
extingui sher is lowered by the elasticity of the spring, thereby actuating
an ejectjion outlet. ,of .the fire extinguisher to eject,a fire, extinguishant
buPd: LREET evlrt

to the P& di%a%i ndl (RETH RYe¥ 0k thf e preivgtishgd sher
of the aforefentigﬁ@Srconven%ignal fire_ extinguishing device nust be
connect et°t 5 FRE-S FUPRRIET At REVRRTR b dr 8RFIRD FRA mameatsd éprevat ed
position_of the erati,ng |ever, the conventional fire extinguishing

devi ce i 1€ dt1§§ dtink giendt ke mor thek, the Pheradi®avsrodsd in an
conventiopal fire extinguishing device, the change of the elasticity of
the spriff¥dre%PRsttdalt y supporting the operating lever, nore
particularly the weakening of the elasticity of the spring, and the change
of extension dMPedhe LEveheharesdtiemeot utke boperatciags & avairf, uwbehons of
the fire extinguisher. Therefore, in order to solve the above problens of
the af ofeheftsoiddrkodvedtisedabyf the beat ngenetitegl dovithe, farepl ohal ity of

other automatic fire extinguishing devices are 8 May 2006
operating lever of the fire extinguisher is lowered by the

elasticity of the spring, thereby actuating an ejection outlet

) of the fire extinguisher to eject a fire extinguishant to the
fire.

However, since the operating lever of the fire

extinguisher of the aforementioned conventional fire

extinguishing device must be connected to the fuse blink by the
wire in order to maintain the elevated position of the
operating lever, the conventional fire extinguishing device is
difficult to install. Further, in the aforementioned
conventional fire extinguishing device, the change of the
elasticity of the spring for elastically supporting the
operating lever, more particularly the weakening of the
.elasticity of the spring, and the change of extension and
¢ontraction rate of the fuse blink cause malfunctions of the
fire extinguisher.

Therefore, in order to solve the above problems of the
aforementioned conventional fire extinguiéhing‘ device, a

plurality of other automatic fire extinguishing devices are




3 disclosed. Anong them in one automatic fire extinguishinqgwgﬁﬁb&§, first
and second fire detectors for detecting a fire and a fire extinguishing
'nozzle are installed on a range hood above a gas range in the kitchen. The
fire extinguishing nozzle is connectgg to an ejection outlet of a fire
extingui sher via an ejection pipe, an actuator is installed on the upper
portion of the ejection outlet of the fire extinguisher, a gas-blast
circuit hreaker is install on a gas pipe, and the first and second fire
det ect or '}S?ﬁ% eAa'ct ugf“8p?’ antfrhelJas hi aé{ WAL tF e akBF IRFE X RAect ed
to a contrpller,., Therefgre, in.case a first fire is detected, the

gas- bl as eg+?%uiflﬁ§%aﬂ8$ F?CBB@rgﬁéﬁ BFLEREOEONEPEI detesting 2t diBPock gas
and in casg a second fire js detected, the actuator is operated by the
control | 8*%s8 zér‘?oeéﬁ%a%%?f&wq VIOZG 18 t316n Istadéedx enpnguizsmast hebdt he
fire extinguisher, thereby ui ckly suppressing the fire. Specifically, the
actuatoraﬁé%?tﬂaqqsréaéﬁﬁiH@dﬁ?ﬁéﬂtcééﬁprises a motor driven by the
controller, a plurality of reduction gears, and an eccentric cam for

conpr essi ng antho el io¥§ipopishinparazie dsecphoacoed |t af aisetfibne
extingui sher. Therefore, in the actuator of the fire extinguisher, the

mot or i sO¥eisterthy £ifer exsénguhshest giial ani gpection fpipe t e eotuabbrer and
the eccentric camconpresses the operating pin of the ejection outlet of
the firels ekidtiaddieshen bhet wepentpontifoar of thet bgeciar dutletgbft hie

fire extinguisher, a gas-blast circuit breaker is installed on

ma

a gas pipe, and the first and second fire detectors, the

actuator, and the gas-blast circuit breaker are connected to a
controller. Therefore, in case a first fire is detected, the
gas-blast circuit breaker is operated by the controller so as
to block gas and in case a second fire is detected, the
actuator is operated by the controller so as to automatically
ejection a fire extinguishant of the fire extinguisher, thereby
quickly suppressing the fire.

Specifically, the actuator of rthe fire extinguisher
comprises a motor driven by the controller, a plurality of
reduction gears, and an eccentric cam for compressing an
operating pin to open the ejection outlet of the fire

. extinguisher. Therefore, in -‘the actuator of the fire
extingﬁisher, the motor is driven by a fire-sensing signal
inputted from the controller and the eccentric cam compresses
the operating pin of the ejection outlet of the fire

"~ extinguisher by the rotary force of the motor through the



8 May 2006 4 reduction gears, thereby discharging the fire g{&ﬁggHbéhant.
Since the plural reduction gears of the actuator are toothedly engaged with
each other so as to transnit the rotary force of the notor, the actuator
is very conplex inits 5 structure, thereby reducing assenbling efficiency
~and productivity of the actuator. Further, in case only sone reduction
gears are damaged, the whole set of the engaged reduction gears nust be

replaced with.a new set. The toqgthedly engagenent of the plural reduction
gears ﬁ?\gﬁgﬁé%t%%aﬁs’l atrhﬁée&fél’aaf‘is?'?a%qlqgér%‘q 1P a8 R4 g ette rotary
force of the gptor, there2¥ sgortenin its ex ectfd i fe span. SUMVARY OF
THE | NVENTI ON®18°Bntdifi mBAPEa0f HEREChieBeedtivent i dhemedCiithAtde@5
ejectioqépgh%gi actuator for an automatic fire extinguisher wth a sinple
power t rad Y oGRSt Wi 191D ettihect iSreldp & dismised tt kBer §PERYYf or ce
of a notor, thereby nmaxim zing the assenbling efficiency, productivity,
and r el iE&5CRI t 9T ofthehe MOS8  act thft 0ACtEABBAI nEht Y& t AEMPFESed | Aventi on
nﬁ% provide an ejection outlet actuator for an automatic fire extinguisher
that ni MtAUEESTPoad Befiedhit ed HasuchBIpowaPSERAhE ssiefiflefienhE ndbdr,

thereby | engthening the expected |life span of the 25 actuator. 8 May 2006
productivity of the actuator. Further, in case only some

reduction gears are damaged, the whole set of the engaged
reduction gears must be replaced with a new set.

The toothedly engagement of the plural reduction gears

10 generates a large quantity of load in transmitting the rotary

force of the motor, thereby shortening its expected life span.
SUMMARY OF THE INVENTION

15 Embodiments of the present invention may provide an
ejection outlet actuator for an automatic fire extinguisher
with a simple power transmission structure that effectively
transmits the rotary force of a motor, thereby maximizing the
assembling efficiency, productivity, and reliability of the

20 actuator.

Embodiments of the present invention may provide an
ejection outlet actuator for an automatic fire extinguisher
that minimizes load generated in the power transmission of the
motor, thereby lengthening the expected 1life span of the

25 actuator;




5 I n accordance with an aspect of the present invention, t ﬁmprovided
an ejection outlet actuator for an automatic fire extinguis &Y ' whi ch a
notor is driven by a controller upon.ensing a fire and an operating pin
protruded fromthe 5 upper surface of "an ejection outlet of a fire
extinguisher is conpressed by the rotary force of the notor so as to eject
a fire extinguishant, wherein an interlocking gear installed on a side of
a shaft provided with feed screw portion fornmed in the crossw,se
direction is (BoHEH PBEaded i Th a=0FTvi fG FHCQEIFSFRE APPEATORNt he axi s
of the tor so that .th drivlng ,gear and the interl ocking gear are
sequent i AITYF dFePAPEdded apegdenbioR oBthdt P EMFEGEd Taitt R RETPEEEIScr ew
portion gs installed on the feed screw portion of the shaft so that the
feed nuttiFSv e GANdSESENd Tty o DY tegirhyeRnbYr 8vErsEretlest at i on
of the shaft, and an operating |ink contacting a push rod installed on the
upper sHIRCSHIS e Dpbiati AGIpiaR FPYIREing it opr @ukydqd i Sremnhketed to
the feed nut so that the operating link is rotated by the forward and
batkwar dRRSVe it acef ofharnf ed@chien gudlehenfcanpiessextihgubpeerting pin
of the 20 ejection outlet. BRI EF DESCRI PTI ON OF THE DRAW NGS 8 May 2006 6
The abowempFgseeHePYolhhectrotafrgatiores @fd Weharotauvamtageso otjedie dresent

invention will be nore clearly
. fire extinguishant, wherein an interlocking gear installed on

a side of a shaft provided with a feed screw portion formed in

the crosswise direction is toothedly engaged with a driving

10 ‘'gear installed on the axis of the motor so that the driving
gear and the interlocking gear are sequentially operated, a

feed nut toothedly engaged with the feed screw portion is
installed on the feed screw portion of the shaft so that the

feed nut moves forward and backward by the regular and reverse

15 rotation of the shaft, and an operating link contacting a push
- rod installed on the upper surface of the operating pin of the
ejection outlet is connected to the feed nut so that the
operating link is rotated by the forward and backward movement

of the feed nut, and then compresses the operating pin of the

20 ejection outlet.

BRIEF DESCRIPTION OF THE DRAWINGS




understood fromthe follow ng detailed description taken in 81[919 bt ion
with the acconpanying drawings, in which: Fig. 1 is a perspective view of a
fire extinguisher enploying an ejection outlet actuator in accordance with
the present invention; Fig. 2 is a crgss-sectional view of the fire
extingui sher of Fig. 1; Fig. 3 is an expl oded perspective view of the
ejection outlet actuator in accordance with a first enbodi nent of the

present inventipld; Eb@yed i5HAN &%%@blfogﬁg%%zgg?&i%&ﬁ%isg?%t hgle! ection

outl et actuator 1 n accordance with the ent

cj et | on S E9% T of Fon BECETHandl AP ERORRG T s oRBER, IRAREY tho.

ej ection outlet”actuator ccor

t o pon., Eig. ' 0SS-seGt ] | , Vi f afi tingui sh
Crrp! oyi ng e k3R, Ffimg e, Pafl QR “Fotallen daReetuetion Cebtanat

cross- seepranart GrEuE e Gl 5 FREDbBCRa deAh o na Rebeehon

J on outl et
actuator in alc\:gorda ce,with the second epbodi nent of the present
invention. 8 MiyY2006 7° DESCRF PRI EE THES PREFERREDLERBORINENPS koW,
Pret er g ST S et 1onPOSREN LIVEIELL" W Locordance with the
present invention; |

Fig. 2 1is a cross-sectional view of the fire
extinguisher of Fig. 1;

Fig. 3 is an exploded perspective view of the ejection
outlet actuator in accordance with a first embodiment of the
present invention; | |

Fig. 4 is an assembled perspective view of the ejection
outlet actuator in accordance with the first embodiment of the
present invention;

Fig. 5 is a cross-sectional view showing the operation
of the ejection outlet actuator in accordance with the first
embodiment of the present invention; |

Fig. 6 is a cross-sectional view of a fire extinguisher
employihg an. ejection outlet actuator in accordance with a
second embodiment of the present invention; and

Figs. 7a and 7b are cross-sectional views showing the

operation of the ejection outlet actuator in accordance with

the second embodiment of the present invention.




be described in detail with reference to the annexed draw n ghown in
. . . . May 20
Figs. 1 to 4, in an ejection outlet actuator for the automatic’fire
extingui sher in which a notor (M is driven by a controller (not shown) -
upon sensing a fire and an operating pin 5 protruded fromthe upper
surface of an ejection outlet 3 of a fire extinguisher 2 is conpressed by
the rotary force of the notor so as to eject a fire extinguishant, an

interlocking g i 0 i of a_shaft 20 provided with a
feed screw porﬁlﬁ%%@%h;bﬁ ?gld%%ﬁ Pﬁ@Fﬁ%ﬁd@%WQBI%E%%u on is toothedly
engaged with a driving gear 10 installed on the axis of the nmotor (M so
that the driving gear 10 and the interlocking gear 21 are sequentially

operated. A feﬁd nut 30 toot hedl ,engaged with the feed screw portion 22
is installed on°YhePf "s?ei hS29fofhehpresent t ivvenfsiarhatildhe feed
nut 30 ”B\leé forward . and backward by the regular and reverse rotation of
t he shaf Pe2BSSHTF-R55e ARt AR ikl Wb HEdREsRER ngP d-hsusimnesgdsdrawingd. ed on
t he upper surface of the %ﬁeratin pin 5 of the ejection outlet 3 is
connected to th2 R dgy Ed@ssolt kat 4¢ hénopereieeigion o Ul itettatred by
the forward and backward nmovenent of the feed nut 30, and then conpresses
t he oper &2F n§hpi RutoBRtife 8 rphEXICOgUEshpectinomwhdel] et Botdder ¢ip, igui de
pins 32 are respectively protruded from
driven by a controller (not shown) upon sensing a fire and an
operating pin 5 protruded from the upper surface of an
) ejection outlet 3 of a fire extinguisher 2 is compressed by
the rotary force of the motor so as to eject a fire
extinguishant, an interlocking gear 21 installed on a side of
a shaft 20 provided with a feed screw portion 22 formed in the
crosswise direction is toothedly engaged with a driving gear
10 installed on the axis of the motor (M) so that the driving.
5 gear 10 and the interlocking gear 21 are sequentially
operated.

A feed nut 30 toothedly engaged with the feed screw
portion 22 is installed on the feed screw portion 22 of the
shaft 20 so that the feed nut 30 moves forward and backward by
the regular and reverse rotation of the shaft 20.

An operating link 40 contacting a push rod 58 installed
on the upper surface of the operating pin 5 of the ejection
outlet 3 is connected to the feed nut 30 so that the operating

link 40 is rotated by the forward and backward movement of the

- feed nut 30, and then compresses the operating pin 5 of the




both sides of the feed nut 30 and | ong hol es 42 opened at t$ﬁk&2§®?s are
formed on both sides of the upper portion of the operating T1n so that
the guide pins 32 of the feed nut 30 are guided and inserted into the
corresponding long holes 42 of the opgrating link 40, thereby rotating the
operating link 40 centering around an axial pin inserted into .the center
of the operating link 40 by the forward and backward novenent of the feed

nut 30. SROMA bW Ngs, a wormand a worm gear are preferably used
as the d@ﬁ&lng gear 10 installed on the axis of the notor (M and the

i nterl ocking 9fale 41 |g§53glﬁglgp g@earah%k%ﬁéggg ?ggectlveh¥% Uq%gﬁﬁr;ngs

Ref erence nunber 25 tepresents supporfing

of the s n c e eferen rs re resent upper
and Iome?gggsggdegrggge% ?vg dh&és§§| gbﬁgpg 3Hgé3 e58daikd 55
represen b ng_for rece vin e ft 2 d a bracket i.nto which
t he ama?the?ilr ﬁgﬁ% grﬁsé¥te§ g#?éht%ﬁ % he oBE?aPP@ﬁraﬁH”F&ﬁétP@n of
t he ejec%égn out for the aytomatic fire extinguisher in

opQY # 1,2 tu% ar
accor dan PREPHE!Pr &58it *Onvht i vl BeldResetided2i T ddeaifieedThe
action of the 8 May 2006 9 controller

not or (I\/%AH grlven bg éhg trol
(not sho & GorfSenSthgcd APFe. IngfRited hinthaklhe 2gorresponding  long
holes 42 of the operating 1link 40, thereby rotating the

operating link 40 centering around an axial pin inserted into
the center of the operating link 40 by the forward and
backward movement of the feed nut 30.

As shown in drawings, a worm and a worm gear are
preferably used as the driving gear 10 installed on the axis of
the motor (M) and the interlocking gear 21 installed on the
shaft 20, respectively.

tlndescribed Reference number 25 represents supporting
bushes for supporting both sides of the shaft 20. Undescribed
reference numbers 50 and 51 represent upper and lower cases,
respectively. Undescribed reference num]t)ers 53 and 55 represent
a bearing for receiving the shaft 20 and a bracket into which
the axia; pin 45 is inserted.

Hereinafter, the operation and function of the ejection
outlet actuator for the automatic fire extinguisher in
accordance ‘with the present invention will be described in
detail.

The motor (M) is driven by the contrecl action of the




is rotated by the interlocking gear 21 (i.e., the worm gear)g Mtag?b{ilﬁd'y
engaged with the driving gear 10 (i.e., the worm) on the axis e not or
(M. The feed nut 30 screwtype engaged with the opened termnal end of -
the feed screw portion 22 noves along the feed screw portion 22 of the
shaft 20 by the rotary notion of the shaft 20. That is, the feed nut 30
rectilinearly noves according to the rotary notion of the shaft 20. As

por i on 23 arot ke shafy S5 TSRt alfaTRY T SO Hoeflor B i S ne
[ink 40, ‘Tnack %tg*” Sté.hﬁegt e ORER PR g e a0 e ordting v%c?ra%ﬂ%eq" c axial
5, R O AT SR 48351 SBhB0Re Bt fhee 4 (e A0 G set by
ol os. 42t0F “isdeopf“" ) RGeProiio. * Theref ore, the operating |ink 40 19

snoot hly rot at scrlbe above, when the operati, link 40 is rotated
centering ar ouﬁbe % 30453‘3%‘?' iCHBFi neRoaRst a l@% Ehef et of the

| ower otion the o eratlngllnk 40 conpresses the operating pin 5
protruge SYRHAE 5ﬁg thy, rfesce sgrrMy PPBDEON 022 moves along the feed

screw portion 22 of the shaft 20 by the rotary motion of the

shaft 20.

) That is, the feed nut 30 rectilinearly moves according to
the rotary motion of the shaft 20.

As described above, since the feed nut 30 moves forward
along the feed screw portion 22 of the shaft 20, the guide pins
32 on the both sides of the feed nut 30 are guided to the
corresponding long holes 42 of the operating link 40, thereby
rotating the operating link 40 centering around the axial pin
45.

Herein, the change of the distance between the guide pins
32 of the feed nut 30 and the axial pin 45 of the operating
link 40 is offset by gquiding the guide pins 32 of the feed nut
30 to the corresponding long holes 42 of the operating link 40.
Therefore, the operating link 40 is smoothly rotated.

As described above, when the operating link 40 is rotated
centering around the axial pin 45, an inclined operation
surface 41 of the lower portion of the operating link 40

compresses the operating pin 5 protruded from the upper surface




of the ejection outlet 3 of the fire extinguisher 2 by neans ﬁ(’téi E)Q(g push
rod 58, thereby opening the ejection outlet 3 and allow ng% y@j tion
outlet 3 to eject the fire extinguishant fromthe fire extinguisher 2. As
aresult, the ejection outlet actuator éor the automatic fire extinguisher
of the present invention has a sinple gear engagenent structure such that
the rotary notion of the notor is transmtted to the shaft via the worm

and t he r gear so as t.ao rotat e shaft, the feed nut rectilinearly
moves by\é%hg}‘?o?%f‘r’%“r%?ioo%ﬁc?ft th%shg?t?lﬁ%oe}fW@%ﬁﬂépﬁﬁ AgPY i RRanE SHnect ed
to the feed nut.is rotated. .Therefore, .the sinple gear engagenent

struct urg?‘Sf YL of ¥ tig A dﬁﬁrs'g’yacﬂﬂ?&tlfiﬂ fgte  ehechifnavttet i Be and
extingui sher of the present invention effectively transmts power of the
not or toa?ﬁ@” &%Oe%%c%m WHpeEsS tRe sdpetatthig IprA srtipguishant
extingui sher wi thout the, conventional conplex engagenent. of plural
reductio r@&avvée. fE&EingBapheed to the af orementioned first preferred
enbodi nent of the present invention as shown in Fig. 2 to 5 in an

ej ection outl e®s act uatdiulitor fthe aBiedeion fiutdesxt anguatdier fam abeor dance
wth a second preferred enbodi nent of the present invention as shown in
Figs. 6 8RECMAtigyi §arpi rectdngyisher eofectheelpregeotr uitetbritiom beddh & des of
the feed nut 30, long holes 42 opened at their tops for receiving the

cor r espoRHMgE ¢lfiade SpiongeBanbf stectfuzed suoh 8Baar ehé oraeryomottiohhoi des of

t he upper portion of the operating link 40, and 8 May 2006
the motor is transmitted to the shaft via the worm and the worm

! gear so as to rotate the shaft, the feed nut rectilinearly
moves by the rotary motion of the shaft, and the operating link
connected to the feed nut is rotated. Therefore, the simple
gear engagement structure of the ejection outlet actuator for
the automatic fire extinguisher of the present invention
effectively transmits power of the motor to the shaft so as to
.compress the operating pin of the fire extinguisher witﬁout‘the
conventional complex engagement of plural reduction gears.
Further, compared to the aforementioned first preferred
embodiment of the present invention as shown in Fig. 2 to 5, in
an ejection outlet actuator for the automatic fire extinguisher
in accordance with a second preferred embodiment of the present
invention as shown in Figs. 6 and 7, guide pins 32 are
respectively protruded from both sides of the feed nut 30,
long holes 427 opened at their tops for receiving the
corresponding guide pins 32,Of the feed nut 30 are formed on

both sides of the upper portion of the operating link 40, and




11 cavities 43 having a larger dianeter than that of the gu%ﬂﬁﬁ 25@532 are
formed on the external side surfaces of the |ower portions © { he
correspondi ng | ong holes 42 so that washers 47 are inserted to the
protruded ends of the corresponding guige pins 32 inserted into the |ong
hol es 42 of the operating link 40, and then forcibly fitted into the
corresponding cavities 43 so as to prevent the rel ease of the guide pins
32 from . g,holes .42 and, rotatably support the guide pins 32. A guide
bar 44 ftgrg r%réElk%% t4 Eefﬁag\%gg saur}%lé%e%fgjt%éet%ge?ﬁ’ﬁ nﬁthnF?Q@hies JHEEr t ed
intoag Ege BO|% 6% engtratii{hgan t he di gneter of a drum60 rotating in the
rotary dfiéctiof 5t &% 08 dtTh g iaTka40 4GSt KR IPRESodr &end OWekk 40 i s

rotated _cepterin round the guide pins 32 of the feed nut 30 by the
forvar d BRACEGRRWET d Mo RArGROSTIctRg 1888 holes o2 cephial washewe 47

aforenmentioned first preferred enbodinent, in the second preferred
enbodineﬁfeofn?%ﬁtﬁﬁe @nthe| Riehtided ends i dedaromeaondiagogaidei ng
link 40 connegied to the feed nut 30 noving forward al ong the feed screw
portion P2BSof< SRR -9 sthpii by theliase 4guiafe i eom2agfinghdidkum 60,
thereby being rotated centering around the guide pins 32 of the feed nut
30. Hereff;, 8RE EhsRgdLosEibhy diistadcdnbet when adrregpcdelipgnsavi2ies t he
feed nut 30 and the drum 60 with the guide hole 62 for receiving the guide
bar 44 of3t$e dpckAtPFRVINKIIRD faleasiel ot the guidienginke 3guifdtembahe44 of

the operating link 40 to
long holes 42 and rotatably support the guide pins 32.

) A guide bar 44 formed on the lower surface of the
operating link 40 is inserted into a guide hole 62 penetrating
the diametér of a drum 60 rotating in the rotary direction of
the operating link 40 so that the operating link 40 is rotated
centering around the guide pins 32 of the feed nut 30 by the
forward and backward movement of the feed nut 30.

Compared to the aforementioned first preferred
embodiment, in the second preferred embodiment of the present
invention, the guide bar 44 of the operating link 40 connected
to the feed nut 30 moving forward along the feed screw portion
22 of the shaft 20 is guided to the guide hole 62 of the drum
60, thereby being rotated centering around the guide pins 32 of
the feed nut 30.

Herein, the change of the distance between the guide pins
32 of the feed nut 30 and the drum 60 with the guide hole 62
for receiving the guide bar 44 of the operating link 40 is

“offset by guiding the guide bar 44 of the .operating link 40 to




8 May 2006 12 the guide hole 62 of the drum 60. Therefore, gﬂﬂaggﬁkpting
link 40 is snoothly rotated. As descri bed above, when the operating |ink
40 is rotated centering around the guide pins 32, the inclined operation
~surface 41 of the lower portion of the pperating link 40 conpresses the
operating pin 5 protruded fromthe upper surface of the ejection outlet 3
of the fire extinguisher 2 by neans of the push rod 58, thereby opening

the ejectjon outlet 3 d _allow,ng t ejection outlet 3 to eject, the fire
ext 1 nbut SREnEOIT dIRTnE2 pfothsy i Cfier TBSTaRRn £he; ABoEarEhGa it
aforenen?éoned first re%gﬁrgd enbodi nent, as the operating link 40 of the
second prefef rEPe dPhBht“of the present invention is rotated by the

rectilinear nojion of:%?e gng nut. 30, the operating |ink 40 conpresses
the operating P? ndSSHrRSULAEAVEr o ehethp e ratindcdink ¢helejratdted outl et
3 of the fire extinguisher 2. As apparent fromthe above description, the

resent CPRVERIDN2PPBIH dédeandeldt PdRSoutd et thet dacdinedr eprratdgnomatic
P! _TTIvE . : et =
fire extinguisher with a S|nfle power transm ssion structure that
ef f ect | ve¥3£aGanédi toF t Ader ot QST f r&blion tdfe thet opanatiihg shiik ¢la t he
worm and the wormgear so as to rotate the shaft, the feed nut
rectil i neRRRELSASPes-higy oPRBating pin Motpuntrofledhérahathe wppkn rdpeeat i ng
link connected to the feed nut is rotated so as to conpress the operating
pin of of the ejection outlet 3 of the fire extinguisher 2 by means of
the push rod 58, thereby opening the ejection outlet 3 and
allowing the ejection outlet 3 to. eject the fire extinguishant
from the fire extinguisher 2.

That is, the same as the aforementioned first preferred
embodiment, as the operating link 40 of the second preferred
embodiment of the present invention is rotated by the
rectilinear motion of the feed nut 30, the operating link 40
compresses the operating pin 5 protruded from the upper surface
of the ejection outlet 3 of the fire extinguisher 2.

As apparent from the above description, the present
invention provides an ejection outlet actuator for the
automatic fire extinguisher with a simple pbwer transmission
structure that effectively transmits the rotary force of the
motor to the shaft via the worm and the worm gear so as to
rotate the shaft, the feed nut rectilinearly moves by the
rotary motion of the shaft, and the operating link connected to

the feed nut is rotated so as to compress the operating pin of

“the fire extinguisher, thereby effectively transmitting the




the fire extinguisher, thereby effectively transmtting the w%gé)% 13
power of the notor to the shaft and maxi m zi ng assenbling efTiciency and
productivity of the actuator. Further, the present invention provides an-
ej ection outlet actuator for the aut gtrgati c fire extinguisher that does
not require the conventional conplex structure of engaging plural
reduction gears, thereby mnimzing | oad applied to the notor and ot her

parts and | engt henj the expected life an of the actuator. Although the
pr ef erre@o‘%%o&)&erre{ﬁﬁg &O%toﬁe e egg‘r‘?t s‘?‘?]f/ nERen TRIVEIFdEH dRSReRIERY or
illustratpve purposes, thqose .skilled in the art will appreciate that

vari ous ﬁt%ﬁf Y Gl pr 3&?‘%%‘61%’ 2hd tBEheETEREIons are possi bl e, wit hout
departing. fromthe sco and sgi rit of the invention as disclosed in the
acconpanyi ng cf & merg 2BBee ANt WAAT A ional REPVIEES 1.amn afjestdionn
outlet actuator for an automatic fire extinguisher in which a notor is

driven bMETomMFHIRT Wifvn therdytpatiG &l smexingyéshernghgitn deest r uded

fromthe upper surface of an ejection outlet of a fire extinguisher is
conpr essRt byaa rfot BRy fconyensionpd mampleso asruaiugjeecef a erfdagéng
exti ngui shant, ]

plural reduction gears, thereby minimizing load applied to the

motor and other parts and lengthening the expected life span

of the actuator.

) Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing'

from the scope and spirit of the invention as disclosed in the

accompanying claims.




wherein an interlocking gear installed on a side of a shaft8 ﬁﬁ@%}ed Wi th
a feed screw portion fornmed in the crosswise direction is toothéedly
engaged with a driving gear installed on the axis of the notor so that the
driving gear and the interlocking gear, are sequentially operated, a feed
nut toothedly engaged with the feed screw portion is installed on the feed
screw portion of the shaft so that the feed nut noves forward and backward

by the regularfﬁﬁg r rptation of the shaft, and an operating |ink
contacting a p%s rlgd‘él\‘l‘gé@g]f)l]g% on the upper surface of the operating pin
of the ejection outlet is connected to the feed nut so that the operating

link is rotated by the forward and backward novenent of the feed nut, and
t hen conpresses the operat,ing $in of the ejection outlet., 2. The ejection
outl et actuat of fOF &9 °Stt-ORat TRt ¥t e2CBYRTOyuLBer@hsaykema ke hfiAecl ai m
1, 8 May 2006 15 wherein guide pins are respectively protruded from both
si des of SfhaFEeRefutPattiGh HBPERY openeeleen thei 2 coptapdlerorped on
both sides of the upper portion of the operating I|ink so that the guide
pi ns of TS ntiTarFYuirdedrardtingsein earohrededefzemr tbpondbey | ong
holes of the operating I|ink, thereby rotating the operating |ink centering
around afiri@&eal ofi mn nseacddonnt @Utﬁ@t cerft ep ofirde wpdratiisgelri nksby the
forward and backward novement of the feed nut.

compressed by the rotary force of the motor so as to eject a

fire extinguishant,

wherein an interlocking gear installed on a side of a
shaft provided with a feed screw portion formed in the
crosswise direction is toothedly engaged with a driving gear
installed on the axis of the motor so that the driving gear
and the interlocking gear are sequentially operated,

a feed nut toothedly engaged with the feed screw portion
is installed on the feed screw portion of the shaft so that
the feed nut moves forward and backward by the regular and
reverse rotation of the shaft, and

an operating link contacting a push rod installed on the
upper surface of the operating pin of the ejection outlet is
connected to the feed nut so that the operating link is
rotated by the forward and backward movement of the feed nut,

and then compresses the operating pin of the ejection outlet.

2. The ejection outlet actuator for an automatic . fire

extinguisher as set forth in claim 1,




3. The ejection outlet actuator for an automatic fire extiqgwf§?8&5as set
forth in claiml1, wherein guide pins are respectively protru ed”’ from bot h
sides of the feed nut, |ong holes opened at their tops for receiving the
correspondi ng guide pins are forned on bbth sides of the upper portion of
the operating link, and cavities having a |larger dianmeter than that of the
guide pin are forned on the external side surfaces of the |ower portions

f th ding | hal that wash ' ted to th
pr ot ruded_ends "D THE O BSREN b° ghF IS o HE Iih ¥ e of F¥h&Atng,

hol es of the operating li,nk and then forcibly fitted into the
correspoﬁ&gﬁﬁ ggv?b?egegg Qg%tgnﬁr &5 DOotesy ePeRed asf tyed rgio®e 8¥ns from
t he | ong holeg and Qg%ﬁtab support the guide pins, and a guide bar
formed ofh°FREY| SReP Uy 1 HEDF Ot hdPSpRRIIM POt inn | of i iber tareuatiada gui de

hol e penetrating &Pe dianeter of 16 a drumrotating in the rotary direction
of the oié? t PRg Hehk the 9pide t Rénypefattingg faadk Mt r arat stidedt enidng

around the guide pins of the feed nut by the forward and backward
movenent 1BFSEHRA f EBBOnhe CORXFSEPRGNNQUTIORT AGRGATGRE FORSAPEMATIGIFI RE

EXTI NGUI SHER ABSTRACT OF THE DI SCLOSURE
link, thereby rotating the operating link centering around an

axial pin inserted into the center of the operating link by

the forward and backward movement of the feed nut.

3. The ejection outlet actuator for an automatic fire
extinguisher as set forth in claim 1,

wherein guide pins are respectively protruded from both
sides of the feed nut, long holes opened at their tops for
receiving the corresponding guide pins are formed on both
sides of the upper portion of the operating link, and cavities
having a larger diameter than that of the guide pin are formed
on the external side surfaces of the lower portions of the
correspending long holes so that washers are inserted to thé
protruded ends of the corresponding guide pins inserted into
the long hecles of the operating link and then forcibly fitted
into the corresponding cavities so as to prevent the release
of the guide pins from the long holes and rotatably support
the guide pins, and

a guide bar formed on‘the lower surface of the operating

link is inserted into a guide hole penetrating the diameter of




Disclosed is an ejection outlet actuator for an automatic Qi&@ 2006
extingui sher that automatically actuates an ejection outlet © Yan
automatic fire extinguisher so as to eject a fire extinguishant fromthe
fire extinguisher in detecting a fire. ;g n the ejection outlet actuator for
the automatic fire extinguisher, an interlocking gear installed on a side
of a shaft provided with a feed screw portion forned in the crossw se
direction is toothedly engaged with a driving gear installed on _the axis
of the ndt 8FBorehatitheldr FhengotrEyY diFrrtinn jaff dfionergtdear lank
sequentially operated, a feed nut toothedly engaged with the feed screw
portion F8 ithétalthal oparakbng eddnkchdsw potatiash efntemimharovndt the t he
feed nut noves forward and backward by the regular and reverse rotation

of the s#aide aHdsanodpethei nidd nkutonPrctihey dopuwshdr oahd i fsickWiaed on t he
upper surface of the operating pin of the ejection outlet is connected to
the, feetovenent athdhea feedopetating link is rotated by the forward and
backward novenent of the feed nut, and then conpresses the operating pin
of the wejection outlet, thereby effectively transmtting the power of the
motor to the shaft, maxim zing assenbling efficiency and productivity of
the actuator, mnimzing |load applied to the notor and other parts, and

| engt heni ng the expected life span of the actuator.






