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 éaeynticed by 8 May 2006

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



2 transmtted heat. An operating lever of the fire extinguigpﬁ% 2?&5
el astically supported dowmward by a spring and connected to "1 2T use blink
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
to the FFP%™ s dicatsindl FWSrB%éPgthﬁ§e¥e9grt ¢ fiee prelngtishgdi 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 probl ens of

the af oftheftsoidd nkodvedtisedabyf the beat ngrnetitegl dovithe, fare, the

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




plurality of other automatic fire extinguishing devices areigwé?§0&906 3
di scl osed. Anpbng them in one automatic fire extinguishing evice, first
~and second fire detectors for detecting a fire and a fire extinguishing-
nozzl e are installed on a range hood , above a gas range in the kitchen. The
fire extinguishing nozzle is connectedl to an ejection outlet of afire
extingui sher via an ejection pipe, an actuator 1is installed on the upper
portion qf the ejection outlet of ,the fire extinguisher, a, gas-bl ast
circuit %%%ﬁ%?e 's i ASPRP dd'Bh IR g 2BCpi POkt Hel TS r SEELISHdBAd fire
detectora t he gctuator and tge gas-blast circuit breaker are connected
to a cofit¥dffer t1aRer 8RGr §°CPRdcddEea OERPSEOFS r £0F s dgbeeting, at Hare |
gas-blast circuit breaker |s operated by the controller so as to block gas
and in cagfi 3 géesn&xm%mr%hﬂda Rde e iastaddsd Py gpadaged hepdt he
controller so as to automatically ejection a fire extinguishant of the
fire ext AR shaes LRBABLIN he HdIbFhenppressing the fire. Specifically, the
actuator of the fire extinguisher conprises a notor driven by the
control l er, a Prurkine px$inopbahing diwardsr §5 gaunanted cemtan cjcamibor
conpressing an operating pin to open the ejection outlet of the fire
ext i ngui eweket THereffdire, cxhingelsaiatior aof efjhotion epimxt iarguwickhetort he
notor is driven by a fire-sensing signal

is installed on the upper portion of the ejection outlet of the

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



inputted fromthe controller and the eccentric can1conpressg§Nm%58
operating pin of the ejection outlet of the fire extinguisher by Q%e
rotary force of the notor through the,8 May 2006 4 reduction gears, thereby
di scharging the fire extingui shant. éince the plural reduction gears of
~the actuator are toothedly engaged with each other so as to transmt the
rotary force of the notor, the actuator is very conplex inits 5
structure,, thereby reducin ssenmbling efficiency and productivity of the
act uat orr.edl’ﬂlﬁﬁlﬁgrige‘i“ﬁs’c;tg‘g%ﬁﬁwygéﬁ?féagqj&ﬂmt&eoEléﬁa‘%t BIFATEGed, the
whol e set of the en ed__.reduction gears must be_replaced with a new set.
The t oot hedl y “éf§SgerEnt PoPr#he T5OUFEEOPe Ao ge AP YT afBS a

| arge quantity of load in transmtting the rotary force of the notor,

t her eby%%%#éhvnang%%eix%m P FANSFarfe QUWWIKRETGESTLE FROERPEERY 15
Enbodi nents of the present invention nmay provide an ejection outlet

act uat orrOF6F aﬂfadﬂﬁhaFPEo¥iréjéktﬁﬁéﬁﬁgﬁér 1 RTY STPR¥PEEpovier its

transm ssion structure that effectively transnts the rotary force of a
not or, tHEMEEYTHaxi nFRSFRPY he regusdnsl i ngseembkinhcy effiiedasevi t §ndand
reliability of the 20 actuator. Enbodinents of the present invention my
provi de PARAugF&¥ttvn cdut Fee asttyater - f or FantheT onddi ccfde e adlni nguksher

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;




that mnimzes | oad generated in the power transm ssion of tshﬁa g&f{ir
t hereby | engthening the expected life span of the 25 act uator ¥ y 2006
5 In accordance with an aspect of the.present invention, there is provided
an ejection outlet actuator for an automatic fire extinguisher in which a
nmotor is driven by a controller wupon sensing a fire and an operating pin
protruded fromthe 5 upper surface of an ejection outlet of a fire

ext i ngui sher i conpressed hy .the rotary force of the nptqr so as to eject
2 fire extindd SHTECARGEr AT PR Nt FokkPhg ChEaP FREPAI PETSBAI oi de. of
a shaft provided with a feed screw portion forned in _the crossw se

di recti O™ tSotHEILFSENGRgEACHF LA 2OWr18F f R teFarf FnSPaPdam8R1i€he axi s
of the nptor so that, the driving. gear and the interlocking gear_are
sequent i ISy TP R esdi it d JBR I S efhgRY WVt B RBtEeédSEcrew
portion is installed on the feed screw portion of the shaft so that the

f eed nutURRN eEFOMRArdl AhECbIBRWAT $RE R e qriltar P wdsbr Seon 5thet at i on
of the shaft, and an operating link contacting a push rod installed on the
upper suiiRfde HrfeRe eferdt iIgChiipnoPuthet efeet ifdfcogrtangpsskenndsted to
the feed nut so that the operating link is rotated by the forward and
backwar FIRPFERERE baf thise Hoda@d ynfiorcgndh Hdie cmimessesas heo opeat i &g pin

of the 20 ejection outlet.
. 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




BRI EF DESCRI PTI ON OF THE DRAW NGS 8 May 2006 6 The above anqg 18199%060131- ects,
features and ot her advantages of the present invention wll| Dbé’ nore
clearly wunderstood fromthe follow ng detail ed description taken in
conjunction with the acconpanying drawigigs, 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

cr oss- sect | onal i ewyahet Ny T 6ot i nguisher of FLo. L Fig 3jsan

expl oded perspective view he ‘ejéction ~outl et or

with a fig i t.of t resent invention . Fig. 4 is an assenbl ed
per spect ia\(}zrgs?gg/gof t etgljeecgf%%gntouﬁ Iné’fengt],‘?ﬁat%{hr nlb%ccla?ﬁ%'m SATH t he
first e i f At he resent.invention; . Fig. 5 is a cross-sectional

vi ew shg%ﬁ%??ﬁ%ocgpgg i on e ofoi%%wﬂgecfl?gﬁlﬁ?ﬁl gESgEiREt R tRkERcdPdance
W th thecf inngut1 terrbod.i r’ganctlﬁof t he gresent invention; Fig. 6 is a

cross- seCPIORAF VTR B &9 AECERPRIYLTS HEraY s oty NARN: ej ect i on out | et
actuator in ac&ordarice.with a second enbodi rent of the present invention;

and Figs. 7a ant® 7b'artScrosReEFRToVE Viehs Ofhowi Agrenheextinguisher

employing an ejection outlet actuator in accordance 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.




operation of the ejection outlet actuator in accordance w twg ﬁﬁcond
enbodi nent of the present invention. 8 May 2006 7 DESCRI PTI 9

PREFERRED EMBODI MENTS Now, preferred enbodi nents of the present invention
will be described in detail with refejence to the annexed draw ngs. As
shown in Figs. 1 to 4, in an ejection outlet actuator for the automatic
fire extinguisher in which a notor is driven by a controller (not

(M
shown) upon sensj i a tin in b5 protruded fromthe upper
surface of an B%Féig%%ofndl\{)g)ﬁg%%%?gﬁﬁ @@QBW@%Tgher 2 is conpressed by
the rotary force of the notor 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 aﬁ8V1v?5 s ?W?Q4%?P§Fﬁe8foﬁh?hErﬁﬁﬁ%to#nY¢R$#ﬁﬂ(Nil@NQ o)

t hat the driViéﬁﬁ ear 10 anpd the interl ocking %ggr 21 are sequentially

oper at edPe Ad¢¥ 1Bodebdthetit ¥ eifdagenca th thse ansededcarawings.t i on 22
is installed on the feed screw portion 22 of the shaft 20 so that the feed
nut 30 noves foF vl hd Bddenard thy 4/t he aegelertiom Jutleats eatodbiron of
the shaft 20. An operating link 40 contacting a push rod 58 installed on

t he uppefCsuith8ca@uspmphicofdirat iavgipionishet tihe whiett imnmotor (M) is

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 screﬁ 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




outlet 3 is connected to the feed nut 30 so that the operaii€ﬂ@_bb&§ 40 is
rotated by the forward and backward novenent of the feed nu 5, and t hen
conpresses the operating pin 5 of the 8 May 2006 8 ejection outlet 3.
Herein, guide pins 32 are respectivel ygprotruded from both sides of the
feed nut 30 and I ong holes 42 opened at their tops are forned. on both
sides of the upper portion of the operating link 40 so that the guide pins

32 of thejbeedonntttRO. afe guided and inserted into the corresponding |ong
hol es 42 o6f the operating link 40, thereby rotating the operating link 40
er_of the operating

centering arou axj.ak spi ninsegted into the.cent p

link 40 by IheH g?ﬁ%ﬁdbg%gg gﬁéﬁﬁaﬁ% %%ee%gﬁP68$1Yﬁgyfé&&ﬁﬁ&ggilga%Pshomn
in draw o m and gear,. a ref.erably used,as the driving
gear 10 ?%gPaIJS%Son h%ﬁgggéggfI“Fhegﬁnﬁﬁg dP9ardtr it ﬁﬁté?ﬁ&@Qiﬁ& gear
21 insta 0 e haft 20, respectively. Undescri bed Reference nunber
25 repreggg § 28 %oFF?ng%ﬁﬁiﬁuﬁpf ?gguﬁbggéiﬂg bBEh UBPgEs Rertige $faft 20.
Undescriggg refeéence nuEbgrs SO'QQﬁhS represent upper and | ower cases,
respect i VBry “PORAEEY i b r 8Persénd Tl s 32ppdsdie fgebeari ng

for receiv'n% t he shaft %9 and a, bracket jnto which the axial pin 45 is
i nsert ed™ 0 are gulde and inserted into the corresponding 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.

I;Indescribed 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 nu@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




Hereinafter, the operation and function of the ejection outdgl %@éJat or
for the automatic fire extinguisher in accordance with the pregen
invention will be described in detail. The notor (M is driven by the
control action of the 8 May 2006 9 contgoller (not shown) upon sensing a
fire. Then, the shaft 20 is rotated by the interlocking gear 21 (i.e., the
worm gear) toothedly engaged with the driving gear 10 (i.e., the worn) on

the axis t e d .30 screwty engaged with e
opened tcgglFrI&ﬁg]fé%ng{oo‘# l\%khoew-laf eé%ggcrs %#vgﬁrg?tfoﬁnl% n@ggg”a ﬁgs?ﬁtf ed
the rotar tion qf the shaft 20.

AN f haft, 2 .
:sr(r:];'([aw po&%hggféégangy]g&ser;: Eeirﬂr?%rlflg F5F8s “dccordi-ng T THE rFakly

is,
notion o ft 20, descri bed.above, sin the feed nut 30 noves
f or war d ftg%glﬁ%ﬁ[&ﬂeé]}%a&? dstszwﬁ%w %Wt %%ﬁvéﬁgoge?ﬁeféhéhe%,&E%e“’(&ﬁ‘?)d@nﬁ! ns
32 on th of h. si of the feed nut 30 are guided to the corresponding
| ong hol §}§Q4 of ¢ Z:hgpglPEPan‘%l'i nk 40, thereby rotating the operating

i oS0t oo, TS B Sl o S5ASH SBSanAERRS i o
of the OES%%&A&EJend of the feed screw portion 22 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




link 40 is offset by guiding the guide pins 32 of the feed n#@{a %(3 (%]o t he
correspondi ng long holes 42 of the operating link 40. There€ g, 9 e
operating link 40 is snmoothly rotated. As described above, when the
operating link 40 is rotated centeri n? around the axial pin 45, an
inclined operation surface 41 of the 8wer portion of the operating link
40 conpresses the operating pin 5 protruded fromthe upper surface 8 My
2006 10 qf e ejection outlet 3 of the_fire extinguisher 2 by neans_of

t he push%rfo‘éggs‘?ﬁ?%%lr"erbyo%pleeﬁi% ?hEIt"%j ELT¢ RROMARESTaAdPY e R t he'
ej ection ﬁUt | et h3 tod ej Ect thhe E re extinguishant fromthe fire

ext i ngui SA8r PPSPASTYA r 38 (EPOIRBY o WERHHA dilte eRI Bt LR oPUELRL t Re and
automati ¢ Rire ext.ingui sher of the present invention has a  sinple gear
engagemeAtISYTIR L he SIRHIMROHHES: Jt &Py eisCtoiher figRe eKbinguishant
transmtted to the shaft ,via the wormand the worm gear so as to rotate
t he shaf iEFOIE‘hél? é%&em?txtlléafli?l?%a%’-l y noves by the rotary notion of the
shaft, and the operating link connected to the feed nut is rotated.
Therefore, thef3iml eregedr ehfffgertptkan uauirdetof acheaepectian dhel et
actuator for the automatic fire extinguisher of the present invention

ef f ect i vePORFdss L 5e pasaringtiisher motfor the tdresshaf tirseradono haonpr ess
t he operating pin of the fire extinguisher wi thout the conventional
conpl ex EHRIFCESRT @nopoemant r stitttivee geahsthat the rotary motion of

the motor is transmitted to the shaft via the worm and the worm

S

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




Further, conpared to the aforenmentioned first preferred eanQ% G&SOf t he
present invention as shown in Fig. 2 to 5, in an ejection out act uat or
for the automatic fire extinguisher in accordance with a second preferred
enbodinent of the present invention asgshown in Figs. 6 and 7, guide pins
32 are respectively protruded fromboth sides of the feed nut 30, |ong

hol es 42 opened at their tops for receiving the correspondi ng gui de pins

32 of th 5 ut,»30 _ar.e forned on ot h sides of the upper portion of the
oper at i n%aﬁ’?ﬁgego?ﬁa%&‘ Vg finy T4 SRS J@?rha*ég?lb S%I dgerdudidemet er
t han that .of ,t,he guide in _32.are formed on the external side surfaces of
the | one lgpg%tﬁg%sf%FmFﬁeOPbﬁ?ﬁ%ﬁﬁﬂﬁ?f ql&ﬁ&eh&q§§aﬁﬁss€ftﬁ§ﬁ VesKers 47
are inserted.to th rotruded ends of .the correspondi ng guide pins 32
i nsert ed®Phtd°the® c#hfPﬁﬂ%ﬁ?ﬁﬁfqgﬂnﬂhéoﬁﬁehﬁ%?% 3isk that vasherwed”
forcibly fitted into the corresponding cavities 43 so as to prevent the
rel ease BFSt hBSHEFHR ©P nERR2PFPERI9eR endinghdihes gerrzgrparstiagaleiny.dsuppor t
t he QUide'Eén§232' A guide bar 44 formed on the | ower surface of the

n

oper at i ng* APPSR Fht olengiddeshdiZe a2 thenewmersitigy tLhek
diameter of a drum 60 rotating in the rotary direction of the operating
link 40 $8- tARE thenofersibay IGifkedo intor dthat erbrrsspoading aewutdeshe
gui de pins 32 of the feed nut 30 by the forward and backward novenent of
the feed?du$® 3@ to prevent the release of the guide pins 32 from the

| 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




Conmpared to the aforenentioned first preferred enbodinent, §M§Q®6second
preferred enbodi nent of the present invention, the guide bar #4-0f t he
operating link 40 connected to the feed nut 30 noving forward al ong the-
feed screw portion 22 of the shaft 20 j$ 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 gui de pins

32 of the feed. nut 30 and the drum 60 with the guide hole 62 for receivi
he”gui dETBed E dro e, BogEr Bef i i 40 TperS tiRc ey OB Par HeP (HEgul o

bar 44 of .the operating lipk 40 to 8 May 2006 12 the guide hole 62 of the
drun160.49Tﬁﬁeﬁ$§Q§%%¥ Bﬁg?%ting link 40 is snoothly rotated. As

descri bed abo;g,then &?e giFrating link 40 is rotated centering around
the gui de pi ns®329e3FtRSs BPRER. oPBPAL Fiofh oharatdng hinkf4Q nks | eRi@tegorti on
of the operating link 40 conpresses the operating pin 5 protruded fromthe
upper surfAcRFIF ERBURH e onIGIAG eP1850f3%/hether dnslidnggui etrrratiopy means
of the push rod 58, thereby opening the ejection outlet 3 and allow ng
the ej ecBBirut et Bf t Shej ekewehe PREEdORX t9Thgtihe hapmeraftdom t hinkf | 18

extinguisher 2. That is, the sane as the aforenentioned first preferred
enbodi MEFRNPRES SSFe thgePREFARLNY M giratirededcbnan pried enpreat surface

of the ejection outlet 3 of the fire e#tinguisher 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




enbodi nent of the present invention is rotated by the rectiébﬂfabmyntion
of the feed nut 30, the operating link 40 conpresses the operating pin 5
protruded fromthe upper surface of the ejection outlet 3 of the fire :
extingui sher 2. As apparent fromthe quve description, the present
i nvention provides an ejection outlet "actuator for the automatic fire
extinguisher with a sinple power transm ssion structure that effectively
transmts ‘}Jhre r%a@{ for%e of,the, notor_to the shaft, via the worm and t he
wor m geaP %e adht o1 of WOt hEC s Bt | SPRES £ MAXTEENG nSFePigides by

t he rota£g.nntion of, the shaft, and the ogerating link connected to the
feed nut STEG ST GRS PRGN £4s thRe26P® & ng pin of the fire

exti ngui sher, %hereb effectively transmtting the 8 May 2006 13 power of
the notor to t ‘érts‘ﬁ'a“)f't &R8 MBXERERY ngt AR nToBi e ety edRFtion
productivity of the actuator. Further, the present invention provides an
ejectionouEiéqe@c%ﬁﬁﬁﬁﬁ(ﬁoﬁ(ﬁhﬁrﬁ#?ﬂﬁ%ﬁﬁﬁiﬁiﬁqrQ¥Q%HQWﬁ§bE§héhath&beéoes
not require the conventional conplex structure of engaging plural
reduct i ofPyedCIViERer BB MORVENELABR] oSN eBt¥Ywctiine  abt cengamgdngt her
parts and | engthening the expected |ife span of the actuator. Although the
pr ef er r il itdo diadietsd oBf JERES prighramby imvemtiizénghdwedbeppliedctosetef or

illustrative purposes, those
_ 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 épirit of the invention as disclosed in the

accompanying claims.




skilled in the art will appreciate that various rn)dificatiorﬂgsMa @&% tions
and substitutions are possible, without departing fromthe sCcopé and
spirit of the invention as disclosed in the acconpanying clains. 8 My
2006 14 WHAT IS CLAIMED 1S: 1. An ejechon outl et actuator for an autonmatic
fire extinguisher in which a notor is'ériven by a controller upon sensing
a fire and an operating pin protruded fromthe upper surface of an

ej ection outl i tiogui sher is conpressed by the rotary force
of the notor g@ﬂgilgoE%ﬁzggéaigfire extingui shant, wherein an interl ocking
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 gxis.of the nmotor so that the driving gear and the

i nterl ocki ng gﬂ'ar Ar £386508R | AHTrtopeFEERPr afPEedmubUtoR el fisRgaged
with the feed screw portion is installed on the feed screw portion of the
shaft sEFhHILIheTs d&d HHCh 80 EF waF dABHE DX war ¢obfi rohéereypbar and
reverse rotation of the shaft, and an operating link contacting a push rod
i nst al | SEBHIhS tiperardr facereratied opir apragrpded of reetbeesppen out | et

is connected to the feed nut so that the operating link is
surface of an ejection outlet of a fire extinguisher is

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,




rotated by the forward and backward novenent of the feed nuggwhg?goéhen
conpresses the operating pin of the ejection outlet. 2. The € ectron outl et
actuator for an automatic fire extinguisher as set forth in claiml, 8 My
2006 15 wherein guide pins are respectiygly protruded fromboth sides of
the feed nut and | ong hol es opened at their top are forned on both sides
of the upper portion of the operating Ilink so that the guide pins of the
feed nut are guided.and .inserted_into the corresponding, | ong holes_ of the
operating |1 nEICERED o8yt BT RG> R SHETGt g Y (RO RIS [ rhPmretid. an
axi al pin,inser enter .of the operating link by the forward

int.o th
and back PﬁSHS%: h?ngdtﬁE%fégﬂ ARg §Pl?ﬁe°BF8@giéﬁ Gﬁﬁﬁéttﬁ@t@&?or f or

an automatic fire _extinguisher as set forth in claim1, wherein guide pins
are resggifﬁ'“‘%%l ﬁnprk%ﬁ%&‘ud%@?sf‘ off bt WRREs RATHIRD fefd thet ,OHQ*:-’rﬂj‘-%ﬁé‘l es

opened a&,tgeir tops for receiving the correspondi ng guide pins are forned
on both +&NHe§Coft e1§Bbe9ukﬁﬁtpbﬂsopftWQQnﬁQ%ﬂiWEFIﬁﬁﬁ,gﬁﬁde@a@pﬂies
having a,larger dianeter-than that of the guide pin are formed on the

ext er nal 1@Fgetr {AERs tHE IR NesRondiast ilong diolase ofoithespwstiatgngong

hol es so_that washers are inserted to the protruded ends of the

corr espohtithy BeERPYI FREGtHIWr ttdee ioneratting 1ldng, deoltesiof elmeuogerating

link and then forcibly fitted
: 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




into the corresponding cavities so as to prevent the releasggNszb gui de
pins fromthe |long holes and rotatably support the guide pins,yan a guide
bar forned on the | ower surface of the operating link is inserted into a
gui de hol e penetrating the dianeter of ;46 a drumrotating in the rotary
direction of 'the operating link so that the operating link is rotated
centering around the guide pins of the feed nut by the forward and
backward mnovenent of the feed nut. EJECTI ON QUTLET ACTUATCOR FOR
AUTOMATI € RFRE EFRNEW SHERERBSTRAY o 034t Dms@foSURE orpirsdlisged ink an
ejection outlet actuator for an_ automatic fire extinguisher that

aut omat i €8l [Bhagctihe esParake] vt LRk dut | eetafechncerteorg cafpued the
extinguisher so as to eject a fire extinguishant fromthe fire

exti ngui gaede | Pide e€fi ngha figad nph the djhect fonwaudl eandicthwatkerrtior t he
automatic fire extinguisher, an interlocking gear installed on a side of a
shaft progvetehtwiath thef degdsonew portion fornmed in the crossw se direction
is toothedly 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 installe@ 2@0 he feed
screw portion of the shaft so that the feed nut noves forwa?r a4 ackwar d

by the regular and reverse rotation ofithe shaft, and an operating link-

contacting a, push ro | nst e er_surface of the _operating pin
of the  ef ecbinoht Purtl' Ashiel frCaU Ry ELG AR ey hGe SRR ™ ' "
operating link is rotated by the forward and backward novenent of the feed

nut, and then GRARREFSEF tHE OPSEBdddiGk pin of the ejection outlet, thereby
effectively transmtting the power of the notor to the shaft, maxim zing

assenbling efficiency and productivity of the actuator, mnim zing | oad
applied to the notor and other parts, and | engthening the expected life

span of the %ﬁggﬁggéd is an ejection outlet actuator for an automatic
fire extinguisher that automatically actuates an ejection
outlet of an automatic fire extinguisher so as to eject a fire
~extinguishant from the fire extinguisher in detecting a fire.

In the ejection outlet actuator for the automatic fire
extinguisher, an interlocking gear installed on a side of a

} " shaft provided with a feed screw portioﬁ 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, thereby effectively transmitting the power of

the motor to the shaft, maximizing assembling efficiency and
productivity of the actuator, minimizing load applied to the
motor and other parts, énd 1engthening thé expected life span

- of the actuator.

Figufe 1




