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invention relates to an automatic extindui sher system for buil dings,
etc., and nore particularly to a wet- type sprinkler system of which
secondary pipelines are filled wth water in a normal condition. 10
BACKGROUND ART Hitherto, sprinkler systens are in w despread use
in bui | di ngs, especially in |arge-scale buildings. In known

sprinkl er systens, sprinkler headsSHEUTHIOASIOW! i ngui sh 15 purpose are
arranged on ceilings of buildings. The sprinkler systemis conposed
essentially of the sprinkler heads each of which is individually

actuated in response to an anbient thermal condition, a feed punp as a
wat er supply WET-TYPE SPRINKLER SYSTEM

5 FIELD OF THE INVENTION

This invention relates to an automatic extinguisher
system for buildings, etc., and more particularly to a wet-
type sprinkler system of which secondary pipelines are
filled with water in a normal condition.

10
BACKGROUND ART

Hitherto, sprinkler systems are in widespread use in
buildings, especially in large-scale buildings. In known
sprinkler systems, sprinkler heads for fire-extinguish

15 purpose are arranged on ceilings of buildings. The
sprinkler system is composed essentially of the sprinkler
heads each of which is individually actuated in response to
an ambient thermal condition, a feed pump as a water supply
unit, and a feed pipe arrangement including primary

20 pipelines and secondary pipelines.

The primary pipeline(s) of the feed pipe arrangement
is arranged in a manner perpendicularly rising from the
feed pump, to reach the heights of floors. The secondary
pipelines are connected to the primary pipeline such that

25 water flows through the pipelines. The secondary

pipeline(s) generally extends in the horizontal direction



unit, *and a feed pipe arrangenent including primary 20 pipelines and

secondary pi pelines. The primary pipeline(s) of the feed pipe

ar r angenent is arranged in a manner2 perpendicularly rising fromthe
feed punp, to reach the heights of floors. The secondary pi pelines are
connected to the primary pipeline such that 25 water flows through the

pi pel i nes. The secondary pi peline(s) generally extends in the

hori zontal direction 2 on
each -f | oor, CAn82€henlpori sand aftdreditarid hnegcliednand hhrg-downainokhe
perpendi cul ar direction to form hang-down pipe portions, which

respect i vel §lBeffupeEReedivthax il zantiiokl éo form headsdownbSpipe The
sprinkler systems with such structures as nmenti oned above are divided

into wet -t yperspenakl ehiclysrespectivelgngogmpniigpsespithktee sysimkber These
two types of the systemare different in the follow ng point: That is,
in heads.

5 The sprinkler systems with such structures as
mentioned above are divided into wet-type sprinkler systems
and dry-type sprinkler systems. These two types of the
system are different in the following point: That is, in
the former type, not only the primary pipelines but also

10 the secondary pipelines are filled with water, and this
state is called "normal condition". On the other hand, in
the latter type, the secondary pipelines are not filled
with water, i.e. they are filled with air (in other words,
only the primary pipeline is filled with water).

15 In the known wet-type sprinkler system, water
charged in the secondary pipelines in the same manner as in
the primary pipeline is constantly kept pressurized, e.g.
at 7 to 8 kgf/cm®’. By this setting, the system has an
advantage in that water discharge is quickly performed when

20 the sprinkler head is actuated at the breaking out of fire.
In general cases, however, the opening and shutting of the
sprinkler heads are controlled not systematically but
individually at the ceiling portions at which the sprinkler
head are arranged. For example, when a sprinkler head is

25 exposed to heat, a sealed portion thereof is melted, and

the sprinkler head comes ready to jet water. Accordingly,



the former type, not only the primary pipelines but also 10 the secondary
pipelines are filled with water, and this state is called "normal
condition". On the other hand, in the latter type, the secondary
pi pelines are not filled with water, i.e. they are filled with air (in
ot her words, only the primary pipeline is filled with water). 15
I'n the known wet-type sprinkler system water charged in the secondary
pipelines in the same manner as in the primary pipeline is constantly
kept -pressuihztle evgnt that gthg sprigldgfy dweeer ip. aByuehed getéfing, the
system has an . advantage in that water discharge is quickly perforned
when 20 thecspipnkpehenehlibn saraciatatadd fatreyhdobr aarcagceufadtureref
In general cases, however, the opening and shutting of the sprinkl er
heads are cbthereyseamnor syserhanalaldestaction offnghei gamer ytherenhes
ceiling portions at which the sprinkler head are arranged. For
exanpl e, whan ansprniekiencéecthbt Propuniyssewaterhést inataealed portion
thereof is nelted, and t he sprinkler head cones ready to jet water.
Accor di Mgl yinjected to drench the area around the spginkler head. For
example, when the sprinkler head functions in a wrong way
in an office building, documents, computers, elevator
systems, etc. have incurred a huge amount of damage.
To cope with the inconvenience, a wet-type sprinkler
10 system having an additional function of a so-called
preliminary operation has been employed. The above-
mentioned sprinkler system i1s provided with a valve section
between the primary pipeline and each secondary pipeline.
The valve section is caused to normally be closed, and the
15 wvalve is opened by a control section of the system only
when the control section receives a fire-detection signal
from a fire sensor (which functions more quickly than the
sprinkler head), followed by feeding a large volume of
high-pressure water to the secondary pipelines as the
20 preparation for actuating sprinkler heads.
This system only allows water in the secondary
pipeline to be discharged in the event of wrong-way-
function of the sprinkler heads, and therefore damage can
be minimized compared with the prior system. However, the

25 water in the secondary pipeline alone still causes a

considerable amount of damage.



in the event that the sprinkler head is actuated on an occasi on ot her
than an actual fire, for instance failure of the systemor intentional
destruction of the sane, there is dn inconveni ence that pressurized
water is instantly 5 injected to drench the area around the sprinkler
head. For exanpl e, when the sprinkler head functions in a wong way
in an office building, docunents, conputers, elevator systens, etc.
have incurred a huge anmount of danage. To cope with the
i nconveni ence, a @et thypetberimkiads thd drgydtvem aviinglen aydiemnohab
function of a so-called prelimnary operation has been enpl oyed. The
above- beent denebosat | k| erimsysttemsiushpderiaded Wiane ky v allvéhsigct i on
between the primary pipeline and each secondary pipeline. The val ve
section is spssed, tthacsemidahe wipsddde did fihéediBithabie viicpehed by a
control section of the systemonly when the control section receives a
fire-detectpoassigha¢d at alfgwm2a Kgfi/erdensorplas off fwatctti.ons more qui ckly
than the sprinkler head), followed by feeding a | arge vol une of
hi gh- pr éssuTkenafere cetde skecdmlapripikielr hesdasnthego@d apfaphwdgi on for
actuating sprinkler heads.
only air is discharged, so that damage caused by water can
be avoided. This is the largest advantage of the dry-type
sprinkler system.
The dry-type sprinkler system requires a work of
10 dewatering or draining the secondary pipe when water
injection is carried out on trial. Even after the
dewatering work, however, not a little volume of water
remains in the hang-down pipe portions if each of the
sprinkler heads is not actuated. As a result, it tends
15 that the hang-down pipe portion in the vicinity of a
boundary between water and air corrodes, and the corrosion
once obtained easily spreads resulting in perforation. To
eliminate the corrosion, periodical maintenance and repair
are required, or a pipe formed of a special material
20 becomes indispensable, and therefore the defrayal on a
managing company is not small.
Further, there is such a tendency that a very small
volume of air leaks at a junction of the pipelines, etc.,
compared with the case where water is stored, so that

25 decrease in pressure of air is relatively fast, which

requires frequent addition of air into the secondary



This systemonly allows water in the secondary pi peline to be

discharged in the event of wong-way- - function of the sprinkler heads,
and t herefore danage can be m nim Zed conpared with the prior system
However, the 25 water in the secondary pipeline alone still causes a
consi der abl e anmount of damage. 4

On the other hand, the dry-type sprinkler system has been devel oped to
el imnate such damage. Nanely, in this system the secondary pipeline

is fi'll ed wipehineshbyméans of Ppreegpuecissed at dbeulikekgfTrenierr], in
pl ace of water. 5 Therefore, even if the sprinkler head undergoes a
failwure, supph¢yent rof saidi,sdlraveged;, €dsbkdatntdagagestausethdy ateder can
be avoided. This is the | argest advantage of the dry-type sprinkl er
system supply offhexylyen t yiersgni poaotsyst eher Equinatsom obdrkuof. 10
dewatering or draining the secondary pipe when water
Still further, when water injection for actually
5 extinguishing fire is carried out, water pressurized at
about 7 to 10 kgf/cm® flows from the feed pump into the
secondary pipelines upon opening of the valve section. If
air remains at the corners or upper portions in the
pipeline, however, an effective cross section of flowing

10 water in the pipeline is reduced, which can unfavorably
prevent water from flowing.

Even further, when water highly pressurized by the
feed pump is supplied to the sprinkler heads which have not
: yet been actuated, air stored therein beforehand is

15 compressed to become high pressure air, thereby causing
such a danger that elastic force of the high pressure air
can blow off components of the sprinkler heads. 1In
addition, when a fire actually breaks out, water cannot be
discharged until the charged air is completely drawn off.

20 As a result, it is pointed out that the dry-type sprinkler
system is inferior to the wet-type sprinkler system in
immediacy at an initial extinguishing operation which is
the essential object of sprinkler systems

To cope with the various inconveniences of the known

25 sprinkler systems, particularly to enhance a rust

prevention performance, an extinguishing fixture is



injection is carried out on trial. Even after the dewat eri ng worKk,
however, not a little volune of water - remai ns i n the hang-down pipe
portions if each of the sprinkler Keads is not actuated. As a result,
it tends 15 that the hang-down pipe portion in the vicinity of a
boundary between water and air corrodes, and the corrosion once
obt ai ned easily spreads resulting in perforation. To elimnate the
corrosion, periodical maintenance and repair are required, or a pipe
formed of aPEpRe’Yd, niRkerexamplxy ipedepeseisrdPspentakbkai abblheatefare t he
defrayal on_a managi ng conpany is not small. ' o Furt her,
there i s sutdl al@ ehdfcy? 14l .a depgrdimy| to the waxtumgwishding | eaks at a
junction of the pipelines, etc., . conpared with the case where water is
stored, so fiatures ipygfacs ol Rigredsers opsails tharegedtivet ypipst, which
requires frequent addition of air into the secondary ‘

5 PPt i oo byt e fipcgidag ve pipeddser of ahkotakeon The

5 immediately above the sprinkler heads of the wet-type
sprinkler system. By using inert gas such as nitrogen gas,
rusting and development thereof can be effectively
prevented in both the wet-type sprinkler system and the
dry-type sprinkler system.

10 Further, there is disclosed a water flow detecting
system for a wet-type sprinkler system, for example, in
Japanese Patent Kokoku Publication No. Hei 7(1995)-12382,
in which fluid in the secondary pipelines is brought to
have a low pressure (but not negatively pressurized) than

15 water in the primary pipelines. In this case, if a fire
actualily breaks out, the low-pressure water in the
secondary pipelines is immediately discharged, so that it
is considered that this system is effective for initial
extinguishing operation.

20 However, in the above mentioned extinguishing
fixture disclosed in Japanese Patent Kokai Application Hei
10(1998)-234881, in which inert gas has been charged, if
the sprinkler head is actuated in a relatively small and
tightly closed room, nitrogen gas fills the room, whereby

25 the room undergoes oxygen deficiency, which can adversely

affect safety.



suppl ement of .air, however, disadvantageously brings about supply of
oxygen, thereby pronoting the formation of rust. Still further,
when water injection for actually 5 extinguishing fire is carried out,
wat er pressurized at about 7 to 10 kgf/cn2 flows fromthe feed punp
into the secondary pipelines upon opening of the valve section. If
air remains at the corners or upper portions in the pi pel i ne, however,
an effective cross section of flowing 10 water in the pipeline is reduced,
whi ch can unfavor Bbk{her, apeexding vikr drhe rigmentdwinngisclosed by Even
further, when water highly pressurized by the feed punp is supplied to
t he 'spri nkl é2PaRedes Rdtemt HeakokbtPublicagdonbden Heluaf 2395 hi12382r ed
therein beforehand is 15 conpressed to become high pressure air, thereby
causi ng theubmmedtreigerf tia lolidsEilec ekdloguéphing dpghabiesseae ke r
can bl ow of f conponents of the sprinkler heads. In addi ti on, when a
fire actual Pyshredks Homeveyat @pteanhst pbessurized ssHdrapeah dritd | t he char ged
air is conpletely drawn off. 20 As a result, it is pointed out that the
dry-type sppTeksere degregsienavs i Bherpbereo daeagntcaygssl dpf imakledr system
in i mredi acy at an initial extinguishing operation which is
injection is not avoidable when sprinkler heads function in
a wrong way.
The present invention is proposed to eliminate the
above inconveniences, and an object of the invention is to
10 provide a wet-type sprinkler system which is capable of
preventing damage to be caused by water when a sprinkler
head functions in a wrong way, with ensuring to quickly
perform an initial extinguishing operation of sprinkler
heads at an actual fire.
15
DISCLOSURE OF THE INVENTION
To attain the above mentioned object, a wet-type
sprinkler system according to claim 1 of the present
invention has a negative-pressure-securing unit for
20 maintaining water charged in at least one secondary
pipeline of a feed pipe arrangement in a negatively
pressurized. This negatively pressurized state is
considered as a normal condition.
As a result, even if sprinkler heads which are

25 individually actuated in a wrong way to given an open state,

water in the secondary pipeline can be prevented from being
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the essential .object of sprinkler systems To cope with the
various inconveni ences of the known 25 sprinkler systens, particularly to

enhance a rust prevention performarice, an extinguishing fixture is

6 proposed, for exanple, in Japanese Patent Kokai Publication

Hei 10(1998)-234881. According to the extinguishing fixture, in place
of air, inert gas is charged in a pipe portion of the secondary

pi peline, at a |l ocation 5 imedi ately above the sprinkler heads of the
wet -t-ype  €rrorgeisky edisyistmgnd, By nesi idpel wprtingdsrshehdas rirt raagen: gas,

rusting and devel opment thereof can be effectively prevented in both
t he wet -t ypEOE@#i nkdeer sintidm aantandary pipediyet ypemspntakhed Systieen 10
Further, there is disclosed a water flow detecting system for a

wet -t ype spRe@kteYely speegsynizeskatslte, ise that dapamegeb@adieawn Kokioku
Publ i cation No. Hei 7(1995)-12382,
the opened sprinkler heads but water can never be injected
5 from the sprinkler heads.

When a fire actually breaks out, a control section
receives a fire-detection signal from a fire sensor, and
causes a valve section to be opened and a water supply unit
to start operation. Thus, water is conveyed from at least

10 one primary pipeline to the secondary pipeline, whereby the
pressure in the secondary pipeline is changed from the
negatively pressurized state to a positively pressurized
state. The system in such a preparatory movement (by the

o attainment of the valve opening) jets water through

15 sprinkler heads by means of individual opening movements
thereof.

In a wet-type sprinkler system as claimed in claim 2,
there are provided a suction pipe communicating with the
secondary pipeline of the feed pipe arrangement at a top

20 part thereof, the secondary pipeline forming a water supply
line from the water supply unit to the sprinkler heads, and
a suction unit for sucking the internal part of the
secondary pipelines which is provided at a top part of the
secondary pipelines, the suction pipe and the suction unit

25 forming the negative-pressure-securing unit. The water

stored in the secondary pipeline which is normally filled



in which fluid in the secondary pipelines is brought to have a | ow
pressure (but not negatively pressurized) than 15 water in the primry
pipelines. In this case, if afire’ 9 actually breaks out, the

| ow- pressure water in the secondary pipelines is i mediately

di scharged, so that it I's considered that this systemis effective for
initial extingui shing operation. 20 However, in the above
menti oned extingui shing fixture disclosed in Japanese Patent Kokai
Appl i-cat i onwHel water 10% 1oBBtinadas pressusbized dner toghke hagscbieem char ged,
i f the sprinkler head is actuated in a relatively snmall and

tightly cl ojeeirabbry of tFhye@fdsrs iunid t hadr 5bm nabetevgly 25 the room
under goes oxygen deficiency, which can adversely affect safety.

7 PIEgPEReFed atlecdidli iy aa ilseriedy @t Bopodings| osedithbyn.

Japanese Patent Kokoku Publication No. Hei 7(1995)-12382, _ the

i mmedi acy of the PRi @i afSekti nthe SHIRS IosemraEissrreanebaring unit

5 with a simple structure surely functions.

A wet-type sprinkler system as claimed in claim 3
comprises a water level detecting unit arranged at a top
part of the secondary pipeline for detecting a water level
in the secondary pipeline, wherein the control section

10 controls the water supply unit and the opening and shutting
of the valve section when the water level becomes lower
than a predetermined level in response to a signal supplied
from the water level detecting unit, to supply water from

o the primary pipeline to the secondary pipeline section.

15 By virtue of this construction in addition to the
function as claimed in claim 1, the level of water in the
secondary pipeline, which is negatively pressurized and
accordingly likely to evaporate, can always be kept,
whereby immediacy of the fire extinguishing system can be

20 maintained.

Subsequently, the a wet-type sprinkler system as
claimed in claim 4 has such a function that the control
section controls the valve section so as to be opened only
when the control section receives the fire-detection signal

25 a plurality of times within a predetermined time period.

By virtue of this structure, in addition to the



ensured. . However, water is pressurized although the 5 pressure degree
is low Therefore, damage caused by water injection is not avoidable
when sprinkler heads function in : adwrong way. The present
invention is proposed to elimnate the above inconveni ences, and an
obj ect of the invention is to 10 provide a wet-type sprinkler system
which is capabl e of preventing danage to be caused by water when a
spri nkl er ~ head functions in a wong way, wth ensuring to quickly
perforrm anfunctiah extcéhginshiig dgematli,ontobespreskbessible heads at an
actual fire. 1.5 DI SCLOSURE OF THE | NVENTI ON To attain
the ‘above neafeonkdedpjprevent vigte tsqueondary gppedkher fsygst baiagcording to
claim1l of the present i nvention has a negative-pressure-securing unit
for 20 maiunhacassgryateliehat gion rihe regadt veAy poeonadatyed stapepel ine
of a feed pipe arrangenent in a negatively pressurized. This
negati vel y phesstici edossateveky pressurized by a mere wrong-way-
namely "ready state" in considered as a normal condition -the present
i nventi dn. function of Asha fisealdgteveimg fursgr.i nkl er heads which are
According to a wet-type sprinkler system as claimed
in claim 5, the suction pipe of the negative-pressure-
securing unit is provided with a negative-pressure-
regulating member for canceling excessive negative pressure
10 of water caused by the suction operation of the suction
unit. As a result, the pressure of water can be increased
before the sucked water is brought to have an excessively
negative pressure and accordingly evaporates to cause
cavitation.
15 In a wet-type sprinkler system as claimed in claim 6,
the negative-pressure-regulating member in claim 5 are
implemented as a vacuum breaking valve which functions to
increase the pressure of water, when the negative pressure
becomes lower than a predetermined value. The vacuum-
20 breaking valve has a single function for which troublesome

setting is not necessary, whereby the negative pressure

regulation can be achieved with a minimum cost without fail.

BRIEF DESCRIPTION OF THE DRAWINGS
25 Fig. 1 is a schematic diagram for showing the

outline of a wet-type sprinkler system according to a first



25 ihdividually actuated in a wong way to given an open state,
in the secondary pipeline can be prevented from bei ng

8

erroneously discharged, fromtithe sprinkler heads. In other

words, water in the secondary pipeline is maintained in the
negatively pressurized state, so that air may be drawn into t he
opened sprinkl er heads but water can never be injected 5 fromthe

spri nkl er
section

wat er

heads. . When a fire actually breaks out, a control
embpdiBeyseh the elnfeandciaron signal froma fire sensor, and

causes a valve section to be ogened and a water supply unit to start

operation. Thus, Wafer?i§Scdn®

to the secondar i peline, whereby the pressure in the secondary
pi peline is® %@gﬂg?rQﬁn¥¢ﬁaWet‘tﬂﬂﬁyﬂHnAQEQGEr§§§G¢mz@ﬁ Eiatelto a
ositively pressurized_ |, state. The systemin such a preparatory
ﬁnvenent (by the F19- 3t AndRIEA™ thRr \Bare ngpenisitglej efsthat wetthr ough

5

10

15

20

25

type sprinkler system of Fig. 2, when a fire has broken
out;

Fig. 4 is a diagram for showing a state of the wet-
type sprinkler system of Fig. 2, when a sprinkler head of
the wet-type sprinkler system functioned in a wrong way;
and

Fig. 5 is a descriptive drawing for showing an
example of the structure of the sprinkler head applicable

to the system of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The invention will now be described in detail with
referring to embodiments thereof. Fig. 1 shows the outline
of a wet-type sprinkler system 10 as a first embodiment of
the invention. As shown in the figure, the wet-type
sprinkler system 10 is essentially composed of a fire
extinguishing water tank 16, a feed pump 14, a feed pipe
arrangement 20, and sprinkler heads 12.

The fire extinguishing water tank 16 is located at
an undermost portion of a building, for instance, at a
basement, which stores a sufficient volume of water by that

water discharge can be carried out over a long time period

el diagwan shoasing theowsspntialy pi pel i ne



15 sprinkler .heads by neans of individual opening novenents t her eof .

In a wet-type sprinkler systemas clained in claim 2, there are

provi ded a suction pi pe conmuni cati ng witgh the secondary pipeline of
the feed pipe arrangenent at a top 20 part thereof, the secondary

pi peline formng a water supply line fromthe water supply unit to the
sprinkl er heads, and a suction unit for sucking the internal part of
t he secondary pipelines which is provided at a top part of the
secondary pEpeni aesumbae glicspoinlpigre haadls A& sucereh Ghper 26 tbening the
negati ve- pressure-securing unit. The water stored in the secondary

pi pel i ne whbehlfsngor Mdlg fefad pagp 14 functions as a water supply 9
with water is negatively pressurized due to the suction operation of
t he sucti onubhtt, 2B@Adis heehegrd ieign thosepmbsslr caadcsnatvupestwnsi der ed
as a normal condition. As a result, the

negati ve- préssghergecurtey imian amugitt tpfa 8 Aplterst puchare BEFehyn

functi ons.
5 simultaneously from each of the 8 to 40 sprinkler heads

even under water-flow resistance when transmitted to the
pipe arrangement.
The feed pipe arrangement 20 is composed of a

primary pipeline(s) 22, valve sections 26, and secondary

10 pipelines 24, and forms a water supply line from the feed
pump 14 to the sprinkler heads 12. The primary pipeline 22
is formed as a feed pipe which is raised in an
approximately perpendicular direction from the feed pump 14
to an uppermost floor of the building or the like and

15 branched off on each floor. The diameter of the pipes
forming the primary pipeline is selected to be large so as
to meet a huge volume of water discharge from the feed pump
14.

Fig. 2 is a block diagram for showing the

20 construction of the essential parts of the wet-type
sprinkler system 10 of Fig. 1. As shown in the figure, the
valve section 26 is connected to an upper end portion of
the primary pipeline 22 which is branched off on each floor,
at the feed pump side as water pass therethrough. The

25 wvalve section 26 is composed of an electric valve 26a and

an alarm valve 26b. The electric valve 26a is kept closed



A wet:-type sprinkler systemas clainmed in claim3 conprises a water
| evel detecting unit arranged at a top. part of the secondary pipeline
for detecting a water |evel i n"thel¥econdary pipeline, wherein the
control section 10 controls the water supply unit and the opening and
shutting of the valve section when the water |evel becones | ower
than a predeterm ned level in response to a signal supplied fromthe
wat er | evel detecting unit, to supply water from the primary pipeline
to the secondar ynqimpel igrndsddongnwhith will beBges¢riled diendiirmtter
construction in addition to the function as clainmed in claim1l, the
| evel of wetekatiing Heo it’s decotdeny pllpeldimsn witlole i2ZSndgat ievel y
pressurized and accordingly likely to evaporate, can always be kept,
wher eby i nmiadictciyorofoft el viinge agx eilagmi whiengthysebaettalc bea L0 3 ritsai ned.
Subsequently, the a wet-type sprinkler system as clained in claim4
has- such a dremed and [t thise seowt tolme wategedisoharontans scatwiadlond
section so as to be opened only when the control section receives the
fire-debectéar & greddetzamd ngidutdlnet peofioti mes within a predeternined tine
peri od. By virtue of this structure, in addition to the
The secondary pipeline 24 has one end connected to
the.valve section 26, giving communication therebetween,
and extends in parallel with the other secondary pipelines
of other floors. Then, the secondary pipeline 24 is
10 further branched off, and each of the branched portions
hangs down in the perpendicular direction, thereby forming
a hang-down pipe portion 24b. The hang-down pipe portion
24b has an end thereof to which is attached the sprinkler
head 12 exposed from a ceiling portion on each flcor. The
15 secondary pipeline 24 does not need to be so large in
diameter as the primary pipeline 22, and a pipe forming the
secondary pipeline can be freely selected from those which
are sufficient, in diameter, material and thickness, to
resist a predetermined pressure condition, which will be
20 hereinafter described. There is provided a test valve 28
on the secondary pipeline 24 at a lower end thereof, which
is opened for discharging water on trial or for initially
introducing water into the pipelines.
The sprinkler head 12 has a large number of

25 injection holes ({(not shown) formed in an end surface

thereof., The injection holes are normally closed, whereas



10 + function as claimed in claim1, it becomes possible to
effectively prevent the secondary pipel.ine from bei ng unnecessary
relieved fromthe negatively pressurizeti4state then to be positively
pressurized by a nmere w ong-way- 5 function of the fire detecting unit.
According to a wet-type sprinkler systemas clained ~inclaim5, the
suction pipe of the negative-pressure- securing unit is provided with
a negative-pressure- regul ating nenber for canceling excessive
negative pretsuserinblenfhewd er2 dausied domyltllye haschi 6onopeoat6on of the
suction unit. As a result, the pressure of water can be increased
bef ore the SReRER welterin ke driouyitoltes ltav g edinwexeessrvehy like wiegative
pressure and accordingly evaporates to cause cavitation. 15 In
a wet-type &ppiekt cremystaimas wil sEsde lanpeledetrefmined hidgie value,
negati ve-pressure-regul ating menber in claim5 are

e.g. to 86 T. To open the injection holes, a high-

5 temperature softening property of a metal having a low

melting point is employed in general, but any other

structure or component is applicable insofar as the above-

mentioned function can be achieved. The sprinkler heads 12

having the function as mentioned above are respectively

10 connected to the distal ends branched from the secondary

pipeline 24 of the feed pipe arrangement 20.

In addition to the above described structure, the
wet-type sprinkler system 10 of this embodiment is provided
with a fire sensor 40 and a control panel 30, both of which

15 achieve a preparatory movement, and further includes
“suction unit” and “water level detecting unit” arranged in
the secondary pipeline 24 as characteristic points.

The fire sensor 40, as a fire-state detection unit,
is provided on each floor. The sensor 40 has a function of

20 detecting smoke, flames, and ambient temperature with a
high sensitivity and at a high speed, thereby supplying a
fire-detection signal FS to the control panel 30 when the
ambient temperature reaches a predetermined high
temperature. The fire sensor 40 is selected from those

25 which can detect the ambient temperature etc. more quickly

than the sprinkler heads 12.



I mpl enented as a vacuum breaki ng val ve which functions to

i ncrease the

pressure of water, when the negative pressure becones | ower than a
predet erm ned val ue. The vacuum 20 bi&aking valve has a single function
for which troubl esone setting i s not necessary, whereby the negative
pressure regul ati on can be achieved with a mnimum cost w thout fail.
BRI EF DESCRI PTI ON OF THE DRAW NGS 25 Fig. 1 is a schematic diagram
for show ng the outline of a wet-type sprinkler systemaccording to a

first

The cenbodinpahebf3® heunatemts @as, a control secEiign 2 is a

bl ock di agram show ng the essenti al conponents of the wet-type

sprinkl er systeneofysFten. 1;The control pakied. 38 has aanli Igpemlorclshow ng a

state of the wet- 5 type sprinkler systemof Fig. 2, when a fire has

br oken

10

15

20

25

whboh; can receive various signals from the outside, a
determining block composed of a memory, a relay circuit,
etc. which are operated according to a preset control
theory, and an output block which generates control signals
to each of the valves and the feed pump 14 and supplies
power to the same. With this structure, the control panel
30 carries out determination, based on the fire-detection
signal FS transmitted from the fire sensor 40, thereby
controlling the opening degree, open/closed states, etc. of
each valve.

As understood from Fig. 1 as well, the “suction
unit” as a characteristic structure of the present
invention is composed of a suction pump 50, a suction pipe
52, and a drawing electromagnetic valve 54 in this
embodiment. More specifically, the suction unit is
composed of the .suction pipe 52 of which one end
communicates with a raised branch pipe 24a of the secondary
pipeline 24, as formed being raised from the uppermost
portion of the secondary pipeline 24, extends to an
approximately horizontal direction, and further extends in
a hang-down manner over a predetermined length; the drawing
electromagnetic valve 54 arranged across the roughly
horizontal portion of the suction pipe 52; and the suction

pump 50 arranged at a lower end of the suction pipe 52.



Fig. 4 is a diagramfor showing a state of the wet- type sprinkler
systemof Fig. 2, when a sprinkler head of the wet-type sprinkler
system functioned in a wong way; 10 I&hd Fig. 5is a
descriptive drawing for show ng an exanpl e of the structure of the
sprinkl er head applicable to the systemof the invention. 15 BEST
MODE FOR CARRYI NG OQUT THE | NVENTI ON The invention will now be
described in detail with referring to enbodi ments thereof. Fig. 1
shows the outlineThe sugficen wetng e meyyr bekbér asystegpe 1Dnasfarféas sit
enbodi ment  of the invention. As shown in the figure, the wet-type 20
sprinkl er systamar@dads adssenpwalr] yocetposedfotha Yurkding whextéimgditshi ng
water tank 16, a feed punp 14, a feed pipe arrangenent 20, and
sprinkl er remgsiorp pump 50 absorPige lfignederuchgas shdtteyr wait eyas anichl @S s
| ocated at an undernost portion of a building, for instance, at a 25
basenent, whith &tbres sapacflityi enfivoliant bd maiztaby thmtsecondamyt er
di scharge can be carried out over a long tine period
5 pipeline 24 on each floor to have a predetermined negative

pressure of water. The drawing electromagnetic valve 54 is

controlled to be opened and closed in response to the

control signal from the output block of the control panel

30.

10 Further, in the “water level detecting unit”, with a
characteristic structure, of the present invention, a water
level detector 56 having two electrodes 56a is arranged in
the raised branch pipe 24a in this embodiment by way of an
example. In the water level detector 56, a predetermined

15 electric potential i1s given to the electrodes 56a, and an
energized state across the electrodes 56a is detected in a
binary form, followed by supplying the signal indicative of
the detected binary value to the control panel 3C. More
specifically, when the ends of the two electrodes 56a are

20 in contact with water, an energized state are obtained by
the two electrodes, whereas when the ends are separated
from water, the energized state are not obtained.

Accordingly, the detector 56 detects the change of the
energized state and non-energized state as a change of a

25 water level within the secondary pipeline 24, and outputs

the change as a binary signal.



12 ' - froma nunber of sprinkler heads 12 on each floor of the

buil ding. The feed punp 14 functions as a water supply unit, and is
sel ected fromthose which can continuous?y di scharge water in an
amount of 80 liters or nore per mn 5 sinul taneously fromeach of the 8
to 40 sprinkler heads even under water-flow resistance when
transmtted to the pi pe arrangenent. The feed pipe .
arrangenent 20 is conposed of a primary pipeline(s) 22, valve sections
26, and secondar yFurbhprpebsnesod, imndidor s sdvedt,etheupplythpee from the
f eed punp 14 to the sprinkler heads 12. The primary pipeline 22

i s fornmed aSPhinkber psyetemith is praivded widh a preapprexswatehy4?2

per pendi cul ar direction fromthe feed punp 14 to an uppernost floor of
t he bui | di nfebrdehectine G-t s inmencifedhef bresseachwitbbn. tAde di ameter
of the pipes formng the primary pipeline is selected to be large so
as to PREPnIERYgelmdl e f. wat er di scharge fromthe feed punp

14.
Description will now be made as to the function of

the system as an embodiment, which has the above-described
structure. Fig. 3 shows a state of the wet-type sprinkler
system 10 of Fig. 2 in the case where a fire has actually

broken out.

10 First of all, the feed pipe arrangement 20 is filled
with water in an initial state. The operator of the system
opens each of the valves except the drawing electromagnetic
valve 54, and causes the feed pump 14 to drive, whereby
water is conveyed from the fire extinguishing water tank 16

15 into the feed pipe arrangement 20 to fill the same. Then,
the electric valves 26a and the test valves 28 are closed
to halt the operation of the feed pump 14. Thus, the
primary pipelines 22 and the secondary pipelines 24 are
filled with water at a high pressure for instance, of 8

20  kgf/cm?.

Then, the operator opens the drawing electromagnetic
valve 54, and causes the suction pump 50 to be driven,
whereby the internal gas of the suction pipe 52 and the
secondary pipelines 24 are sucked. At this time, all of

25 the end portions are closed, except those of the raised

branch pipes 24a which form the uppermost portions of the



Fig. 2 is a block diagramfor showing the 20 construction of the essential
parts of the wet-type sprinkler system 10 of Fig. 1. As shown in the
figure, the val ve section 26 is cohBected to an upper end portion of
the primary pipeline 22 which is branched off on each floor, at the
feed punp side as water pass therethrough. The 25 valve section 26 is _
conposed of an electric val ve 26a and an al armval ve 26b. The electric

val ve 26a is kept closed ‘ 13 _

in a nor nal SEERAIRTYOIRM} Eteid4. b8hdesEprbedwheeri stadtet in theelating to
it's function. The alarmyval ve 26b has a function of giving an alarm
when the el 8REPRAayylREPOEINGS 24 is gwdned fantedt byhbasknpres seread r

di scharge are carried out 5 over a predetermined tinme period. _

The secondaf§e prpePspReDlc s orfacerképtorteet desoure lovhe vadnvetlsection
26, giving comunication therebetween, and extends in parallel wth
the ot her sREBPRRRSTHF peresfasre according to a suction force of the

5 suction pump 50 and therefore in a negatively pressurized
state, by which water remains in the secondary pipeline 24.

The above-mentioned suction operation by the suction
pump 50 is carried out even if the water level in the
raised branch pipe 24a is lower than a location of an

10 opening of a conduit 52a having the drawing electromagnetic
valve 54 as shown in Fig. 1. Alternatively, the suction
operation can be carried out even if the water level is
higher than the location of the opening, as shown in Fig. 3.
In both the cases, water in the secondary pipelines 24 can

15 be negatively pressurized by the suction operation by means
of the suction pump 50.

After obtaining a negative pressure, the operator
observes the state of a signal from the water level
detector 56. Having confirmed that the water level is in

20  the vicinity of the electrodes 56a, i.e. water is
maintained to have the level which is sufficient to
generate the energized state, the operator stops the drive
of the suction pump 50. Then, the drawing electromagnetic
valve 54 is kept open, thereafter the suction pump 50 is

25 automatically operated and controlled by means of a vacuum

switch 80 arranged on the suction pipe 52, so as to

H
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of other floors. Then, the secondary pipeline 24 is 10 further branched
of f, and each of the branched portions hangs down in the perpendicul ar
di rection, thereby formng a hang-d8wn pipe portion 24b. The hang-down
pi pe portion 24b has an end thereof to which is attached the sprinkler
head 12 exposed froma ceiling portion on each floor. The 15 secondary
pi peline 24 does not need to be so large in di aneter as the primary
pi peline 22, and a pipe form ng the secondary pipeline can be freely
sel ected froairhase ahprddetermired siddatdivenreissudeant; ee, gmaterdal and
t hi ckness, to ) resist a predeterm ned pressure condition, which will be
20 herei nakgéfceeder ied. kgTHemd. | Mopeovpeed facaddy, val pen@8controbn t he
secondary pipeline 24 at a | ower end thereof, which i s opened for
di schar gi ngbhackr8dnsepphlewra feontinilt isdldnpl CS4 fotr odutiayliwagethénto the
pi pel i nes. ‘ The sprinkler head 12 has a |arge nunber of 25
i nj ection hdrése(9bdtthdonrytior man dlarirengsponbaceéo a sighelebfomThe
i njection holes are normally cl osed, whereas
14 5 the vacuum switch 80. These sequential operations form the
initial state, and then the system is transferred to a fire
monitoring state.
In this manner, the secondary pipeline 24 is
sufficiently filled with negative pressure water, so that
10 the rust preventive performance therein is enhanced. As a
result, perforation etc. caused by rusting can be prevented,
which frequently occurs in known systems at the hang-down
pipes 24b at parts in contact with the air.
The water negatively pressurized within the
15 secondary pipeline 24 has a lowered boiling point, which
leads to quick evaporation, and therefore the volume of
water is easily reduced and the water level is likely to
drop. To cope with this, if the control panel 30 receives
a signal LS indicative of water level drop (non-energized
20 state) from the water level detector 56, it outputs a
control signal CS2 from its output block to the wvalve
section 26, whereby water is added by slightly opening the
electric valve 26a. As a result, the water is always
maintained to have the same level as that of the initial

25 state. By maintaining the water level to the highest, the

instantaneous operability of the fire extinguishing system



t he sprinkler-head 12 individually has a function of _ openi ng the
injection holes to jet water or the |ike when anbi ent tenperature
rises to a predeterm ned high val ue, 20 e.g. to 80 [err]C. To open the
i njection holes, a high- 5 tenperature softening property of a netal
having a | ow nmelting point is enployed in general, but any other
structure or component is applicable insofar as the above- ment i oned
function can be achieved. The sprinkler heads 12 havi ng the function
as mentionedSapbierade rlespEadndelty thdscohheceddition hef dbstsdueis]
branched from the secondary pi peline 24 of the feed pipe arrangenent
20. water| ko ablae t PHHNA %Y tivo e 2deser icsed istr outubg, the

wet -type sprinkler system 10 of this enmbodinent is provided with a
fire sensorSUBPAVENG ERReF of ryarasl BOildstly ofatehi thnk152aphaeved an a
preparatory novenent, and further includes “suction unit" and "water
| evel det ec¥Pff BATEroRrkanRfedrs L the tdvd veeodndiaey fpegebime 24. as
characteristic points, _ The fire sensor 40, as a fire-state
detection unit, In the Bi5eideRlbrrigsifdtoor thEhdigensenss@shad a

function of 20 detecting snoke, flanmes, and anbient tenperature with a
each monitor whether or not a fire has broken out, at

respective predetermined locations on each floor. 1In case
of a fire occurring at one of the locations, the fire
sensor 40 senses a fire state, and supplies the fire-

10 detection signal FS to the control panel 30.

The control panel 30 which has received the fire-
detection signal FS by way of the input block, supplies the
control signal CS2 by way of the output block for driving
the electric valve 26a on the floor of the fire sensor 40

15 which has sensed the fire state. Thus, the electric wvalve
26a is opened. Further, the control panel 30 supplies a
control signal CS1 to the drawing electromagnetic valve 54
simultaneously with the output of the signal CS2. Upon the
receipt of the signal, the drawing electromagnetic valve 54

20 is closed, whereby it is separated from the suction unit on
the secondary side. Simultaneously, the control panel 30
supplies a control signal CS3 to the feed pump 14 for
activating the same, whereby the feed pump 14 is driven.

As shown in Fig. 3, a preparatory movement is

25 carried out wherein a large volume of pressurized water

stored in the primary pipeline 22 flows into the secondary



hi gh sensitiviiy and at a high speed, thereby supplying a

fire-detection signal FS to the control panel 30 when the anbi ent
tenperature reaches a predetern ned highl tenperature. The fire sensor
40 is selected fromthose 25 which can detect the anbient tenperature etc.
nore qui ckly than the sprinkler heads 12.

15 The control panel 30 functions as a control section

of the system The control panel 30 has an input bl ock whi ch can

recei ve varpbpelsngnaf sofirione t heooutai ddiich the fdeeehasnbngkpnoekteonposed
of a menory, a relay circuit, 5 etc. which are operated according to a
preset contaopfl thereforeryhe amiten Wutguthas delenwhieghtgeadiat es control
signal s to each of the valves and the feed punp 14 and supplies

power to thereameriygdhinhike steendany aimeldowt 24l igahspught tgohederi es
out determ nation, based on the fire-detection 10 signal EFS transmtted
fromthe fiaehgghgbrpne§smh§z@@ystate of the level of, e.g. 6 kgf/cm?

5 Subsequently, when one of the sprinkler heads 12 is
actuated due to exposure to heat caused by a fire at the
initial stage, the high-pressure water in the secondary
pipeline 24 is instantly injected from the sprinkler head
12 to start an extinguishing operation.

10 By the injection of the water from the sprinkler
head 12, the sprinkler system is in a water-running state
in which water is continuously supplied from the primary
pipeline(s) 20 to the secondary pipeline(s) 24, The above
sequential operations cause the sprinkler head 12 to

15 continuously inject a large volume of water.

The continuous water discharge eliminates a
possibility of injecting compressed air, and therefore
inconveniences such as scattering of the components of the
sprinkler head 12 can be dispensed with, which could occur

20 if high-pressure air was jetted.

Then, the person who takes care of the system
confirms that the extinguishing operation by the sprinkler
has been completed, and closes the electric valve(s) 26a,
followed by halting the feed pump 14. Thereafter, the

25 sprinkler head 12 which has been operated is replaced by a

new one, then every part of the system is examined, and



controlling the openi ng degree, open/closed states, etc. of each

val ve. As understood fromFig. 1 as well, the "suction

unit" as a characteristic structure of 2Re present 15 invention is
conposed of a suction punp 50, a suction pipe 52, and a draw ng

el ectromagnetic valve 54 in this enbodi nent. More specifically, the
suction unit is . conposed of the suction pipe 52 of which one end
comuni cates with a rai sed branch pipe 24a of the secondary 20 pipeline
24, as fornéidndélygthai spstémohs tirsatpper st initiagostkda.of the secondary

pi pel ine 24, extends to an approximately horizontal direction, and
further extends i Big. 4 ashandedownPbhvmetranigry shmwddat er witage Langth; the
dr awi ng el ectromagnetic val ve 54 arranged across the roughly 25

hori zont al pbichohhefsphinkler jkeagdilpe 2 thenwethéypgcspsankler punmp 50
arranged at a | ower end of the suction pipe 52.
16 systemThe efickion dpubnSOLany e oWrang tage | HsOfhke fkret
5 monitoring state, when the sprinkler head 12 is damaged or
functions in a wrong way, the wet-type sprinkler system 10
of this embodiment works in the following manner. In this
state, the fire-detection signal FS is not output from the
fire sensor 40.
10 Due to the wrong-way-function of the sprinkler head
12, the water-injection holes on the end surface of the
sprinkler head 12 are opened, and the secondary pipeline 24
is opened to the air. The system of the present invention,
however, maintains water in the secondéry pipeline 24 with
15 a negative pressure.
Accordingly, water is not come out from the
sprinkler head 12, whereby damage by water is not caused by
the wrong-way-function of the sprinkler head 12. Further,
as shown in Fig. 4, water stored in the secondary pipeline
20 24 is exposed to the atmospheric pressure through the
water-injection holes of the sprinkler head 12 and the
water moves toward the suction pipe 52 which is kept at the
negative pressure by the suction force. Namely, water in
the secondary pipeline 24 passes through the drawing
25 electromagnetic valve 54 which has been opened beforehand,

and is drawn toward the suction pump 50.



Is arranged at a | ower |ocation of the building wherein the suction
punp 50 absorbs |iquid such as water or gas such as air, and has
capacity sufficient to maintain the secdiddary 5 pipeline 24 on each fl oor
to have a predeterm ned negative pressure of water. The draw ng

el ectromagnetic valve 54 is controlled to be opened and closed in
response to the control signal fromthe output block of the control
panel 30. 10 Further, in the "water |level detecting unit",
with a char aéter psesguser aeitiel, 4dfdetrcty Samtuahions of, a water

| evel detector 56 having two el ectrodes 56a is arranged in the raised
branch pi peP?2asihet Wi shanbble neeronslanpigeldme 24 oegunmpiag &b théswat er
| evel detector 56, a predetermined 15 electric potential is given to the
el ectrodes ®B8heraf@awang- Thewer fheepresavccasrbssht 2 elteutddes 56a is

detected in a binary form followed by SEEPI ing the signal indicative
of t heSdghatt 8 brdbestivg wef trangarss o8l t&n@moag.—WWre
specificall¥, when the ends of the two el ectrodes 56a are 20 in contact

w th water, TRCEReR gE 9 ebhet @ert 2ol rattadi ’¥d byhe persor whw wikst rodes,

wher eas when the ends are separated fromwater, the energized state
are not obt&@pEedef the system confirms this state by observing the

control panel 30, and then examines the sprinkler head 12
and exchanges the one which is out of order for a normal
one. Therefore, damage by unnecessary water jet is not

10 caused, and the system can be reset to the initial state
after the examination of components. In this embodiment,
in ofder to make fluctuations of pressure more distinctive
within the secondary pipeline 24 caused by the wrong-way-
function, an orifice 53 is provided on the conduit 52a in

15 addition to the drawing electromagnetic valve 54.

Further description will be made on another
embodiment, in which the sprinkler system additionally
contains a system for avolding damage due to a failure of
the fire sensor 40. The control panel 30 has a timer

20 provided therefor, in addition to the above-described
components. The timer starts to count a predetermined time
period upon the receipt of an activation signal, and
outputs a time-lapse signal after the lapse of the
predetermined time period.

25 In the fire monitoring state, the control panel 30

with the timer does not immediately output the control
oe eoTEs AREs Pk A
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Accordi ngty, the detector 56 detects the change of the energi zed state
and non-energi zed state as a change of a 25 water level within the
secondary pipeline 24, and outputs 28he change as a binary signal.

17 Further, as shown in Figs. 1 and 2, the wet-type
sprinkler system10 is provided with a pressure switch 42 for
detecting fluctuations of the pressure wthin the secondary pipeline
24. 5 ., Description will now be nade as to the function of t he
system as afil@fiBédFienPut WieRAr aeds the asticraddser ishedal to therbimere.
Fig. 3 shows _a state of the wet-type sprinkler system 10 of Fig. 2 in
the case whBPglarereévaasthet fibFeydletectidsy skamadufS from the fiferst of
all, the feed pipe arrangenent 20 is filled with water in an initial
state. The 8pBFafofOoPYtWaysySties inputopdipskeachreot the sedaist extept the

drawi ng electronagnetip . . .
the activation signal, the timer starts counting of the

5 predetermined time period which is set, for instance, as 2
min.

If the fire-detection signal is supplied again from
the fire sensor 40 before the time lapse signal is
gererated by the timer to notify 2 minutes lapse, the

10 control panel 30 outputs the control signals CS1, CS2, and
CS3 by way of the output block to instantly carry out the
above described operations of the electric valve 26a, the
drawing electromagnetic valve 54, and the feed pump 14.
Thus, the initial extinguishing operation can be promptly

15 carried out in the same manner as in the first embodiment.

The control panel 30 returns to the initial
monitoring state according to a logic set beforehand, if
the fire-detection signal is not sent from the fire sensor
40 but the time lapse signal is output from the timer after

20  the output of the activation signal. In this case, it is
determined as that the fire-detection signal from the fire
sensor 40 was generated due to a wrong-way-function thereof.

By virtue of this logical formation, even if the
fire sensor 40 functions in a wrong-way, due to smoke of

25 cigarette, flames of a lighter, or the like, the wet-type

sprinkler system 10 does not carry out the preparatory



val ve: 54, and.causes the feed punp 14 to drive, whereby water is
conveyed fromthe fire extinguishing water tank 16 15 into the feed pipe

arrangenent 20 to fill the sanme. Then, 25 the electric valves 26a and
the test valves 28 are cl osed to halt the operation of the feed punp
14. Thus, the primary pipelines 22 and the secondary pipelines 24 are
filled wth water at a high pressure for instance, of 8 20 kgf/cnferr].
Then, the operator opens the drawi ng el ectromagnetic val ve 54, and
causes the BO¥eRent purpeb0te cchesalrihemraving wlecsbpmabeethtevadvegas of
the suction pipe 52 and the secondary pipelines 24 are sucked. At this

time, all obP4 28dthe ewitpbrithenseermdatwsedeléxeept phosecbf fiherrhpsed
branch pi pes 24a which formthe uppernost portions of the
18 secbheapyepspel ra@sstatte . TRaeakbpee, wat ebesame epbsniklre to
secondary pipelines 24 is not affected by back pressure of t he
at nospher i caaPropahat Reptactivay ddwurwdtenerespanstiie to more
5 accurate fire detection. The person who takes care of the
known system sometimes stops the whole system since it is
annoying for the person that the system often functions in
a wrong way. This sort of risk can be eliminated before
some incident happens when the system of the invention is
10 employed.

Description will now be made on a further embodiment
of the invention with reference to Fig. 1. The wet-type
sprinkler system 10 of this embodiment has a negative-
pressure-regulating member arranged at a predetermined

15 location of the suction pipe 52, for regulating pressure
within the suction pipe 52 by relieving the interior of the
suction pipe 52 according to the degree of the negative
pressure therein.

In this embodiment, the system has a vacuum-breaking

20 valve 60 as the pressure-regulating unit at a top end
location of the suction pipe 52. The vacuum-breaking valve
60 has a sole function to set to give a single degree of
vacuum. The vacuum breaking valve 60, however, has such
advantages that the setting is easy, it is inexpensive and

25 it surely functions. The vacuum-breaking valve 60 has one

end thereof connected to the suction pipe 52 and the other



at nospheri c pressure according to a suction force of the 5 suction punp

50 and therefore in a negatively pressurized state, by which water
remains in the secondary pipeline 24. 26 The above-nenti oned
suction operation by the suction punp 50 is carried out even if the
water level in the rai sed branch pipe 24a is |lower than a |ocation of
an 10 opening of a horizontal part tea of the suction pipe having t he
drawi ng el ectromagnetic valve 54 as shown in Fig. 2. Alternatively,

t he suctionend theppefatsorpeaed beo ddre isdd-.cut even if the water level is
hi gher than the |ocation of the opening, as shown in Fig. 3
Wat er | n bot Bst hbecasgstivat pressutdecSecddariys pinpeleases,24hean 15
be negatively pressurized by the suction operation by neans of the
sucti on punposding point fallgfewinobtaitiienged atégaship peewsanethéehe
oper at or observes the state of a signal fromthe water |eve
det ect or 56negavivg poassunedandathd ratwatadred enagbri preasu2d. the vicinity
of the electrodes 56a. i.e. water is mai nt ai ned to have the |evel
whi ch i & suRtceréhngiy, watexyersr diell lacemergiozedestiapendihg opetheor
stops the drive of the suction punp 50. Then, the draw ng
el ect romagneregsure andl vize Smb serke ptergpem t ureer eBbt eexdmel suctn an punp 50
is
medium-scale or large-scale building, the location of the
secondary pipeline 24 on the top floor is at an altitude of
10 m or more, and accordingly the length of the suction
10 pipe 52 is over 10 m. When negative pressure water is
moved toward the suction pump 50 at the time of a wrong-
way-function of the sprinkler head 12, the vacuum degree in
the suction pipe 52 is excessively increased, and water can
boil at room temperature. The thus emerging phenomenon can
15 cause cavitation, and it is known that when cavity which is
formed by air bubbles is quenched, intensive impulse waves
are generated, whereby the pipelines and the pumps can be
gradually broken down.
To prevent this phenomenon, the vacuum-breaking
20 valve 60 is promptly actuated when a predetermined negative
pressure is reached, and then air from the atmosphere is
introduced into the suction pipe 52. By this introductiocn,
the phenomenon of cavitation can be prevented beforehand,
thereby avoiding the damage of the suction pipe 52 and the

25 suction pump 50 in the medium-scale or large-scale building.

Fig. 5 shows the construction of a sprinkler head



25 automatically operated and controlled by neans of a vacuum swi tch
8Q arranged on the suction pipe 52, so as to
19 mai ntai n a predeterm ned negdfli ve pressure of, e.g. -0.4
kgf/cmerr] to -0.5 kgf/cnferr]. Mre specifically, a punp control
bl ock 82 supplies a control signal CS4 for controlling the drive of
the suction punp 50 in response to a signal from 5 the vacuumsw tch 80.
These sequential operations formthe ~ initial state, and then the _
systemis tPuhSpRERelOtBhe Fetetype spminiklen mys$emt described in eath this
manner, the secondary pipeline 24 is sufficiently filled with negative
pressure waPérthgoabpre embodheenistopridertmivieationt.or Miemceptheildn is
enhanced. As a _result, perforation etc. caused by rusting can be
prevent ed, head Whi ghcivdement fixionr mortiirorki@wfogsy Sieisgathehe hang- down
pi pes 24b at parts in contact with the air. The wat er negatively
pressuri zedSREihkherheead onto the ceiling portion. The fixing
5 portion 72 has its interior provided with a water channel
72a and its peripheral surface provided with a male screw
portion 72b for fixing the sprinkler head 70. Further, the
fixing portion 72 has its lower portion provided with a
holding frame 74 which is formed as a ring in order to hold
10 a sealing portion (referred to hereinafter). The fixing
portion 72 and the holding frame 74 are integrally formed.
The fixing portion 72 has an opening portion 72c for
scattering water, formed at a lower end thereof, which is
sealed by a sealing portion 76 held in the sealing frame 74
15 in a normal condition. The sealing portion 76 has a
sealing plate 78 for closing the opening portion 72c¢, and a
movable holding portion 84, which is equipped with an alloy
82 having a low melting point and functions to remove the
sealing plate 78 at the time of fire broken out and to
20 maintain a closed state of the same at a time other than
fire. The structure and function of the movable holding
portion 84 are the same as those in known ordinary
sprinkler heads.
The structure of the sprinkler head 1 of this

25 embodiment is characterized in that the sprinkler head is

provided with an urging member on the side of the fixing
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15 secondary pipeline 24 has a | owered boiling point, which | eads to

qui ck evaporation, and therefore the vol une of water is easily reduced
and the water level is likely to dé8p. To cope with this, if the
control panel 30 receives a signal LS indicative of water |evel drop
(non-energized 20 state) fromthe water |evel detector 56, it outputs a
control signal CS2 fromits output block to the valve section 26,
whereby water is added by slightly opening the el ectric valve 26a. As

a result, tBerfaeer’?s &PWaysoing thmigradiimed platieav8 thetbame | evel as
that of the initial 25 state. By maintaining the water level to the

hi ghest, th@irectippsefnsapebrisiopeilbisqaline rlagef 78e farmi Af8I shing
system 20 is ensured. In
regard to tALEINghRORBEPR| 6. of [pitédSuempedinent, afRFing helpri mary
pipeline 22 is carried out by supplying water froman auxiliary water
tank 62 pl aBednbpdainside ?%ffwnq d?P-‘ﬁiLOél e 29 pRwaypi psespinge feed

punp 14. 5 In the fire nonitoring state, the fire sensors 40
5 the sealing plate 78 from the inside of the fixing portion

72 in the direction of pressing and separating the sealing
plate 78. Therefore, when the alloy 82 having a low
melting point is melted and hence the movable holding
portion 84 is actuated to remove the support of the sealing

10 plate 78, the sealing plate 78 can surely be removed. The
setting of the urging member is not limited to mounting the
spring 88 within the fixing portion 72, Alternatively, the
urging member may be set outside the fixing portion 72,
between the fixing portion 72 and the sealing plate 78.

15 Further, a plate spring is applicable.

In the wet-type sprinkler system according to the
invention, water within the fixing portion is changed to
the state wherein the pressure shows a positive value when
a fire has broken out. However, when the head is opened

20 with storing negative pressure water therein at an actual
fire, the opening operation can be carried out in a more
prompt and ensured manner. Namely, the sealing plate 78 is
removed without fail, by a urging force of the spring 88,
which is stronger than a suction force of the sealing plate

25 78 caused by the negative pressure water.

The present invention is not limited to the
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each noni-tor whether or not a fire has broken out, at respective
pr.edeterm ned | ocations on each floor. In case of a fire occurring at
one of the locations, the fire sedfor 40 senses a fire state, and
supplies the fire- 10 detection signal FS to the control panel 30.

The control panel 30 which has received the fire- ~detection signal FS
by way of the input block, supplies the control signal CS2 by way of

t he out put block for driving the electric valve 26a on the floor of
the fire sefSBPLABCtAGNSWAL chhhakesRewidde Ratfddigesttat descThbsd theve,

el ectric val ve . 26a is opened. Further, the control panel 30 supplies a
control sigREF ¥311pvstRedHfbed HPRs atay dtagrets withlivethe scope of .

simul taneously with the output of the signal CS2. Upon the recei pt of
the signal, *PReSaPafFhgneteek rofegifetinyardiine .54Especiaklyl osed, whereby it
is separated fromthe suction unit on ~ the secondary side.

Si nul t aneouBFJatiRe RERTFOTe PRI B unit Siggplichd eyivonendl signal CS3 to
the feed punp, 14 for activating the same, whereby the feed punp 14 is
driven. © MaintainiagsHatunedrtFite Pxessuncepdr wasey wotbhenthes 25
carried out wherein a !arge vol une of pressurized water stored in the
primary pi pefFeedany iPHelintd tede fhe essential

characteristic of the invention, is not limited to the

structure described in the above embodiments.

Alternatively, any other structures are also applicable so
10 long as the negative pressure is maintained.

Further, in addition to the negative-pressure-
regulating member, the system may include additional
negative pressure regulating member at any part of the
secondary pipelines 24. 1In this case, it is possible, by

15 the initial setting of the system, to prevent water from
being brought to have an excessively negatively pressurized
state at room temperature, hence from boiling and
evaporating.

In the above embodiments, the control panel 30

20 automatically controls the electric valve 26a such that
high-pressure water in the primary pipeline 22 is conveyed
to the secondary pipelines 24 as the preparatory movement
for making preparations for the actuation of the sprinkler
heads 12, upon the receipt of the fire-detection signal

25 transmitted by the fire sensor 40. Alternatively, the

person who takes care of the system or the like may



21 - pipeline 24 on the floor on which the fire has broken out,

and therefore the water which has been negatively pressurized in the
secondary pipeline 24 is brought to hawd a highly pressurized state of
the level of, e.g. 6 kgf/cnferr]. 5 Subsequent |y, when one of the
sprinkler heads 12 is actuated due to exposure to heat caused by a
fire at the initial stage, the high-pressure water in the secondary
pipeline 24 is instantly injected fromthe sprinkler head 12 to start
an exti nguimiurl laperaan e el@ctric vapyet Réai npaeed ot f i er from
t he sprinkler head 12, the sprinkler systemis in a water-running
state squnvhifremdther fiigec gsniseaods| grstibpl dbepiavret Hrgpriiegy

pi peline(s) 20 to the secondary pipeline(s) 24. The above sequenti al
oper at i ons dsfigtide sismiadkl @r wdgdliketo 15 continuously inject a large
vol une of water. The continuous water discharge elimnates a

5 EFFECT OF THE INVENTION
By use of a wet-type sprinkler system of the

invention, water injection is speedily carried out without
injecting high-pressure air from sprinkler heads when a
fire breaks out as described above. Accordingly a safe and

10 positive initial extinguishing operation can be performed.
Furthermore, even if the sprinkler heads function in a
wrong way, unnecessary water injection 1s not carried out,
so that it is possible to avoid damage with water. Thus,
the sprinkler system of the invention exactly performs

15 fire-extinguishing operation only at actual fire.



possibility of injecting conpressed air, and therefore I nconveni ences
such as scattering of the conponents of the spripkler head 12 can be
di spensed with, which could occur 20 i8lhigh-pressure;gifs '

Then, the person who takes care of the system coniﬂﬂ%ﬂ@@ﬂﬁhﬂ%}",
extingui shing operation by the sprinkler has been . "
closes the electric valve(s) 26a, foll owed by halting the feed punp
14. Thereafter, the 25 sprinkler head 12 which has been operated is

repl aced by a new one, then ever¢LpaME of the systemis exam ned, and
22 finally the systemis reset to the initial state.

Fig. 4 is a descriptive drawing showing a state in whi ch the sprinkler
head 12 of the wet-type sprinkler system 10 of Fig. 2 functions in a
wong way. |In thelfirk web tywe tsptdinklsiratsystwhegottheispngnkl er head 12 is
damaged or functions in a wong way, the wet-type sprinkler system 10
of this enbodi nentspmenkdeirnhehdsf 60t owe g nimdhieriduad Ivhiastuated;

5 a water supply unit for supplying water to said
sprinkler heads;

a feed pipe arrangement having at least one primary
pipeline connected to said water supply unit, at least one
secondary pipeline connected to said sprinkler heads, and a

10 valve section which is closed in a normal condition to
interrupt communication between said primary pipeline and
said secondary pipeline, said feed pipe arrangement forming
a water supply line from said water supply unit to said
sprinkler heads;

15 a fire detecting unit for outputting a fire-
detection signal in response to detection of a fire state;

a control section for controlling said water supply
unit and the opening and shutting of said valve section in
response to said fire-detection signal;

20 said primary pipeline and said secondary pipeline of
said feed pipe arrangement both being filled with water
under a normal condition;

a negative-pressure-securing unit for causing to
maintain water in said secondary pipeline in a negatively

25 pressurized state; and

sald negatively pressurized state of water is



state, the fire-detection signal FS is not output fromthe fire sensor
40. 10 Due to the wong-way-function of the sprinkler head 12,
the water-injection holes on the end suBRace of the ri nkl er head 12—

are opened, and the secondary pipeline 24 i s opened u”ﬂ'”i"mm'!"?m
system of the present invention, however, maintains A
secondary pipeline 24 with 15 a negative pressure. AccBrdinQIy,
water is not cone out fromthe sprinkl er head 12, whereby damage by
wat er i s notngugsédubpger a nermalwerndieiorf.unction of the sprinkler head
12. Further, as shown in Fig. 4, water stored in thg secgndary'
pi peline 20 24 ig-exPosedetotyire snmiusdieer isyspeesser elahmedghnt hkaim
wat er-injection holes of the sprinkler head 12 and the =~ water noves
toward the $uctherepnpeatd pegah Ve kegssuetsesuring pegdt comppLessuae by
the suction force. Nanely, water in . the secondary plpgllng 24 passes
through theSHFRWPRQPiPS epmmen brrlgied ive. hhalsse b4 enkindh rijapibedhnepened
bef or ehand, and is drawn toward the suction punp 50.
> provided at a top part thereof, and suction unit on said
suction pipe, for sucking the air in said secondary
pipeiine from the top part of said secondary pipeline,
water in said secondary pipeline being negatively
pressurized due to a suction operation of said suction unit.
10 3. The wet-type sprinkler system as claimed in claim
1 or 2, further comprising a water level detecting unit at
a top part of said secondary pipeline for detecting water
level in said secondary pipeline, said control section
controlling said water supply unit and the opening and
15 shutting of said valve section when the water level becomes
lower than a predetermined level, in response to a signal
supplied from said water level detecting unit to supply
water from said primary pipeline to said secondary pipeline
until said water level exceeds said predetermined level.
290 4. The wet-type sprinkler system as claimed in any
of claims 1 to 3, wherein said control section causes said
valve section to be opened only when said control section
receives saild fire-detection signal a plural number of
times within a predetermined time period.

25 5. The wet-type sprinkler system as claimed in any

of claims 2 to 4, wherein said suction pipe of said
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23 - The pressure switch 42 detects fl uctuati-ens—ef pressure

within the secondary pipeline 24 occurring at this vy i
Then, the pressure switch 42 outputs a33 si gnal AS H!Im;lﬂ“ﬂﬂm’ml‘
occurrence of the wong-way- 5 function to the contr panel 80.s The
person who takes care of the systemconfirns this state by observing
t he control panel 30, and then exam nes the sprinkler head 12

and exchanges the one which is out of order for a nornal one.

Ther ef or e, NG DPrEFFEEESSECYIMATerN] Bt 1§ sPpe(idad widdused, and the
system can be reset to the initial state after the exam nation of
conponent s ege tilyies papssdingeregulating reppeerfen erneekingtarti ons of
pressure nore distinctive w thin the secondary pipeline 24 caused by
t he wrong- REessivelynaeigat 1 vaaYoPrepeerbaed sshrlewi devafen ausnd Xunt al
part 52a of the suction pipe in 15 addition to the draw ng

el ect r onagrféyd ¢updiipe £ said suction mpither description will be made on
anot her enbodi ment, in which the sprinkler system additionally

contai n8 a systen® f ofhgyvyedrfyraafngeniler tpystemiaurelagmed in claim

5, wherein said negative-pressure-regulating member is
prepared as a vacuum breaking valve which is operated when
the negatively pressurized state of water becomes lower

than a predetermined level to increase water pressure.



the fire sensor 40. The control panel 30 has a timer 20 provided

therefor, in addition to the above-descri bed conponents. The tiner
starts to count a predeterm ned tine 34 period upon the receipt of an
activation signal, and outputs a tine-lapse signal after the |apse of
t he predeterm ned tine period. 25 In the fire nonitoring
state, the control panel 30 with the tinmer does not imredi ately out put
t he control 24 signal CS

but generates the activati oASSIGARIT OF THE IBLOSURE  when receives the
fire-detection signal FS fromthe fire sensor 40 by way of the input
bl ock. Upon the receipt of the activation signal, the timer starts
counting of the S predetermined tinme period which is set, for instance,
as 2 m n. The inventfpntheovides detwesttiypesigpranklerssysltead agai n
from the fire sensor 40 before the tine | apse signal is gener at ed

by the tinmebYtwhiehithe vatentdandgpamussase when a sprinkler heads

5 function in a wrong way with ensuring a quick extinguishing

operation at the time of fire. A suction pipe is provided
for the system so as to communicate with a top part of a
secondary pipeline 24 of a feed pipe arrangement 20 forming
a water supply line from a water supply unit 16 to

10 sprinkler heads 12, Further, a suction unit (an
electromagnetic valve 54 and a suction pump 50) for sucking
the air in the secondary pipeline section 24 from the top
part of the secondary pipeline section 24 is provided onto
the suction pipe 52. The suction pipe 52, the suction pump

15 50 and the electromagnetic valve 54 constitute a negative-
pressure-securing section. In the secondary pipeline 24,
which is filled with water in a normal condition water is
negatively pressurized by the suction operation of the
suction unit. The negatively pressurized state of the

20 water is ensured under a normal condition. Thus, water in
the secondary pipeline is prevented from unnecessarily
being discharged when the sprinkler heads 12 function in a

wrong way.



10 control- panel 30 outputs the control signals CS1, CS2, and"”“’CS?Tif—_“‘
way of the output block to instantly carry out the abov ﬁgh&ﬂthwd

operations of the electric valve 26a, the dr awi ng electr
val ve 54, and the feed punp 14. Thus, the initial extlnggﬂﬁﬂu nﬂ
operation can be pronptly 15 carried out in the same nmanner '

first enbodi nent. The control panel 30 returns to the initia
nonitoring state according to a |ogic set 9 forehand, if t he
fire-detecti ofI&§ gnal is not sent fromthé/®ire sensor 40 but the tine

| apse signal is output fromthe timer after 20 the ogfput of the
activation signal. In thlq{pase it is det 6Bni ned a ha% t he
a %d due to a

|

|

!

NN
AN

fire-detection signal fromtye fire
wr ong-way- functi on thereof. 2\4 ogi gal formation,
even if the fire sensor 0 functioné\' due (o snoke of
25 cigarette, flanes of a Ilghter or th- 3 sprinkl er
system 10 does not cgp 7
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novenent, - i.e.. to close the drawi ng el ectromagnetic val ve 54 and to

swtch the secondary pipeline 24 on each floor to the pressuri zed
state. Therefore, it becane possible to appropriately activate the
system responsive to nore 5 accurate fire detection. The person who takes
care of the known system sonetinmes stops the whole systemsince it is
annoyi ng for the person that the systemoften functions in a wrong
way. This sort of risk can be elimnated before sone i nci dent happens
when t he syiﬁggzpf the invention is 10 /gnployed. Description
wi |l now be on a further enbodinen% of the invention with

reference to Fig. 1. The met-t¥8e sprinkler system 10 of this

enbodi ment has a negati ve- 2 0ressure-regul ati ng nenber arranged at a
predetermned 15 |[|ocation of thg suction p
Wi thin the suction pipe 52 by rel§evingddde P
pi pe 52 according to the degree oni the nagati
In this enbodi ment; the syste
pressure-regul ating unit cgt#

e 52, for regulating pressure
terior of the suction
pressur gt herei n.

ings420 vatgf 60 as the
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| ocaty on of the suction pipe 52. The vacuum breaki ng val ve 60 has a
sol-e function to set to give a single degree of vacuum The vacuum
br eaki ng val ve 60, however, has such advant ages that the setting is
easy, it is inexpensive and 25 it surely functions. The vacuum breaki ng
val ve 60 has one end thereof connected to the suction pipe 52 and the
ot her 26 end thereof is
opened to the air. As the negative pressure of water is
i ncreased, the boiling point falls owing to the relationship between
t he negat i ¥gGpRessur.e and t he sat /4t ed vapor pressure. 5
Accordingly, water can boil andjgvaporate depending on the pressure
and the anmbi ent tenperature. For—exanple, in a medi um scal e or
| ar ge-scal e building, the | ocation of tng secondary pipeline 24 on the
top floor is at an altitude of 10 né@e, and accordingly the
| ength of the suction 10 pipe 52 is over |10 When negatives@ressure
water is noved tomardch. } the tine O}%ﬁ Wr ong-
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way- fwunction of the sprinkler head 12, the vacuum degree in t he
syction pipe 52 is excessively increased, and water can boil at room
tenperature. The thus energi ng phenonmenon can 15 cause cavitation, and it

is known that when cavity which is
i ntensi ve i npul se waves

formed by air bubbles is quenched,
are generated, whereby the pipelines and the
punps can be gradual |y broken down. To prevent this
phenonenon, the vacuum breaking 20 valve 60 is pronptly actuated when a

pr edet er mi ned negative pressure i7 reached, and then air fromthe

at mosphere | £1G.4 introduced into th&/8uction pipe 52. By this

i ntroducti on, t he pheno on of cavitation can be prevented

bef or ehand, t hereby avoi d¥ng t he danmage of the suction pipe 52 and the
25 suction punp 50 in the medi umpcal gggr | ggge-scal e building.

Fig. 5 shows the construction of (a spriykl ery head

27 suitable to the wet-type prinklei(ysten1described6®n each
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of the above enbodi nents of the invention. The sprinkler head 70
includes a fixing portion 72 for fixing the sprinkler head onto the
ceiling portion. The fixing 5 portion 72 has its interior provided with a
wat er channel 72a and its peripheral surface provided with a male
screw portion 72b for fixing the sprinkler head 70. Further, the
fixing portion 72 has its |ower portion provided with a hol ding frane
74 which is formed as a ring in order to hold 10 a sealing portion
(referred to hereinafter) . The fixing por t i This Skt Bas BeenRevlased di ng

frame 74 are integrally forned. The fi XWB Emmuiw has an
openi ng porti for scattering water, for end

t her eof , MhICEPFZ%? seal ed by a seé?ﬁng portlon I'n e sealing
frame 74 15 in a norrmal condition. The sealing portion 76 has a

sealing plate 78 for closing the opening portion 72c, and a anabIe
hol ding portion 84, which is equipped with an all oy 86 having a | ow
mel ting point and functions to renove the sealing plate 78 at the tine
of fire broken out and to 20 nmaintain a closed state of the sane at a

time other than fire. The structure and function of the novable
hol di ng portion 84 are the sanme as those in known ordinary
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spri nkl er . heads. The struct ur ebf % He ‘s?)r"’l nkI;er TSR~ i -
25 enbodinent is characterized in that the sﬁ%ﬁ%k&@r“ﬁead i .:igthﬁﬁ oE*%gé
wi th an urging nenber on the side of the fixing ' .

28 portion 72, for urging the sealing plate 78 in th 2er o 2887 of
separating the sealing plate 78 fromthe fixing portifonf 72. In this
enbodi nent, a spring 88 is nmount ed pnside the fixing{portion 72 and"

al ways pressing %ég%éy tec7§bgr9gbg 15Qs&p 5 the f|x1nq
portion [ i’réction of° pressing ana‘“separ“a N ?‘he Seal | ng
plate 78. Ther fore, a a | ow (19 It point is
mel ted and ﬁgﬁﬁe ?éM% r&ItK‘r(])h(())l%é’l‘ QXD?lcap %??%% E§34”|s atezJ td renove

t he support of tlhv?ﬂ%ﬁ%%g%gf Jttglﬁg‘gge138 {r;g eaéljl ?paete%Z%rfgnrﬁs)g)ﬁely be

renoved. The urgi ng ting
fRheEnabhveky. the

t he 88, mnthrn he f g‘ ort an 12.
SQJ Vg e #) pIOJ.
5 pressure degree is low. Therefore, damage caused by water

urgi ng nenber cbe ouf5|ﬁ T
injection is not avoidable when sprinkler heads function in
a wrong way.
The present invention is proposed to eliminate the
above inconveniences, and an object of the invention is to
10 provide a wet-type sprinkler system which 1s capable of
preventing dawage to be caused by water when a sprinkler
head functions in a wrong way;MW1tn ensuring to QUickly
perform an initial extinguishing operation of sprinklexr
heads at an actual fire.
15
DISCLOSURE OF THE INVENTION
To attain the above mentioned object, & wet-type
sprinkler system according to claim 1 of the present
invention has a negative-pressure-securing unit for
20 maintaining water eharged in at least one secondary
pipeline of a feed pipe arrangement in a negatively
pressurized. This negatively pressurized state is

g namely "ready state", in
onsidered : normal ndit . .
cons rea as a normal COndaltlon, she present invention.

As a result, even if sprinkler heads which are

[\
(1]

individually actuated in a wrong way to given an open state,

water in the secondary pipeline can be prevented from being




between the fixing portion 72 and the sealing plate 78.
plate spring is applicable. In the wet-type s ﬁaﬁhEﬁNEyQaSHEET

according to the i nvention, water within the fixing porition 1's changgd
to the state wherein the pressure shows a positive vgl Ue avheniifi 2060 2
fire has broken out. However, when the head is opened 2 tﬁ storing
negative pressure water thereln at an actual fire, tHe opentng

t b t i t d .
Narwl . e Seart i e T4 2 " BergaeP i SR
f f th . which t f f th
scal ng plat® 2857 LRREIDy Tnd nelh Foe b eset ot oo HEOE T
t J tedt -
2o M i i Rr}g%%gﬂrﬁe ar“@s%sef-. 96 BrBEEFFEHE SLUHE TR Wove,

but varlousﬁgpdlf l.cations mnthkg t he scope fbrcg of ngisubject

matter of t i h P éjéﬁ |a|c§;org;mg suc

5 suction pump 50 and therefore in a negatively pressurized
state, by which water remains in the secondary pipeline 24.
The above-mentioned suction operation by the suction
pump 50 is carried out even if the water level in the
raised branch pipe 24a is lower than a location of an
, %g£;%£§£E§EE%§%.52a of the suction pipé ‘
10 opening of A Ahaving the drawing electromagnetic

2
valve 54 as shown in Fig. &, -Alternatively, the suction—

f\igh_’r than tha lacratrion. of +he Ax\aningr as shosan in '.f-"—?f} 3.
than—-the locaticp—of—th senin a in Bi
Water .
“ta—poth—thecases, waktexhin the secondary pipelines 24 can

15 Dbe negatively pressurized by the suction operation by means
of the suction pump 50.

After obtaining a negative pressure, the operator
observes the state.of a signal from the water level
detector 56. Having confirmed that the water level is in

20 the vicinity of the electrodes 56a, i.e. water is
maintained to have the level which is sufficient to
generate the energized state, the operator stops the drive
of the suction pump 50. Then, the drawing electromagnetic
valve 54 is kept open, thereafter the suction pump 50 is

25 autcmatically operated and controlled by means of a vacuum

switch 80 arranged on the suction pipe 52, so as to

AMENMDED  SHEET




negative-pressure-securing unit for achieving and 5 mai ntaining the
negati ve pressure of water within the secondary pi pel , A HE
forns the essenti al characteristic of the invention, %EﬁkégmwgﬁTfﬁthT
to the structure described in the above enbodi nents. i 8 e
Al ternatively, any other structures are also applicable so | 10 I&ndU“ 2488
negative pressure is naintained. Further, in addition to the

23
negative- pressureune or JEGALLNG FEIBCL, (LRES SYSIEM MBYd e pe
atrng er at any pari—of

addi ti onal negat i‘ve preéssuré regu e par-i the

secondary pi %lsis@% %«At{llq kgbssgéﬁ?%%hé%%quﬁé £10d rxjﬁvc. tar%e tihriist | al

setting of the syStem 10 preven ei ng brought to have an

excessi vel y aeqat iyely Bl eSPHL) Z60he prohAe o 10Tt BIPELALULE, hence

from boiling an evaporating: I'n the "above enbodi nent s,

th trol I 20 . : ' j I 26

such that  SL3EnoAR 80s AL OETLE BLYREORE f P BT Conveyed

to the sgcondaiy pLPeli Bes 24,8801 NG, RLEPSS Bl AL TRVEARNLN, saxbar MaKing
St P ihd cads 12’

preparations “the "actuatron o sprinkl er dpon the
receipt of %Q%efb%eiﬂ%t395£8ﬂ é&ggfkms this state by observing the

control panel 30, and then examines the sprinkler head 12

and exchanges the one which i1s out of order for a normal
one. Therefore, damage by unnecessary water jet is not

10 caused, and the system can be reset to the initial state
after the examination of components. In this embodiment,
in order to make fluctuations of pressure more distinctive
within the secondary pipeline 24 caused by the wrong-way-

horizontal part 52a of the.suctiqp pipe

function, an orifice 53 is provided on thqveeﬁéﬁié—eza-in

15 addition to the drawing electromagnetic valve 54.

Further description will be made on another
embodiment, in which the sprinkler system additionally
contains a system for avoiding damage due tc a faillure of
the fire sensor 40. _The contrel panel 30 has a timer

20 provided therefor, in addition to the above~describe&.
components. The timer starts to count a predetermined time
period upon the receipt of an activation signal, and
outputs a time-lapse signal after ﬁhe lapse of the
predetermined time period.

25 In the fire monitoring state, the contrcl panel 30

with the timer does not immediately output the control




25
takes care of the systemor the |ike may
30

transmtted by the fire sensor 40. Alternatively,

t he

manual |y open the electric valve 26a, based on g

sound fromthe fire sensor 40 or the display of the fire-

signal, or the like.
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wrong way,

5 portion 72 has its interior provided with a water channel

72a and its peripheral surface provided with a male screw

portion 72b for fixing the sprinkler head 70. Further, the

fixing portion 72 has its lower portion provided with a

holding frame 74 which is formed as a ring in order to hold

The fixing

10 a sealing portion (referred to hereinafter).
portion 72 and the holding frame 74 are integrally formed.
The fixing portion 72 has an opening portion 72c‘for
scattering water, formed at a lower end thereof, which 1is
sealed by a sealing portion 76 held in the sealing frame 74
15 in a normal condition. The sealing portion 76 has a
sealing plate 78 for closing the opening porticn 72¢, and a
movable holding portion 84, which is equipped with an alloy
86,
ﬁé‘having a low melting point and functions to remove the
sealing plate 78 at the time of fire broken out and to
20 maintain a closed state of the same at a time other than
fire. The structure and function of the movable holding
portion 84 are the same as those in known ordinary
sprinkler heads.
The structure of the sprinkler head 1 of this
25 embodiment is characterized in that the sprinkler head is

provided with an urging member on the side of the fixing
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CLAIMS 1. A wet-type sprinkler system conprising;
sprinkl er heads for being individually actuated; 5 f Pk
unit for supplying water to said sprinkl er heads; JW%EEL%'p' HEET
pi pe arrangenment having at | east one primary pi pel i ne dorinect ed 1,0
said water supply unit, at |east one secondary pi peling dorthecdd 4080
said sprinkler heads, and a 10 valve seegion which is closdd}in a nornal

condi L1 on {Sartsof NEAT TR SOMMUNL 3t Lag, betvepr. said ariumry prpeline an

sai d secondary plpellﬁe sai e-arra Enenf ormn a.\wat er

supply 'i”eé{ r%’@t%%p AL, {r‘é&?%n Wk tfségﬁf%dp}a? %’réfﬁﬂ ndreads; 15

a fire detecting un't for et ectiion S|gnal I n
response to:ék?‘%& ﬁg}éaon 72|re1§t@ﬁg$ embeodiment, a spring 88 is

mounted inside the fixing portion 72 and always pressing

5 the sealing plate 78 from the inside of the fixing portion

72 in the direction of pressing and separating the sealing
_ 86, .

plate 78. Therefore, when the alloy 872 having a low
melting point is melted and hence the movable holding
portion 84 is actuated to remove the support of the sealing

10 plate 78, the sealing plate 78 can surely be removed. The
setting of the urging member is not limited to mounting the
spring 88 within the fixing portion 72. Alternatively, the
urging member may be set ocutside the fixing portion 72,
between the fiking portion 72 and the sealing piate 8.

15 Further, a plate spring is applicable.

In the wet-type sprinkler system according to the
invention, water within the fixing porticn 1s changed to
the state wherein the pressure shows a positive'value when
a fire has broken out. However, when the head is opened

20 with storing negative pressure water therein at an actual
fire, the opening operation can be carried out in a more
ompt and ensured manner. Namely, the sealing plate 78 is
removed without fail, by a urging force of the spring 88,
which is stronger than a suction force of the sealing plate
25 78 caused by the negative pressure water.

The present invention is not limited to the

5y el B B
P & e R




a control .section for controlling said water supply unit and the

openi.ng and shutting of said valve section in r esponsef @Sl T
fire-detection signal; 20 ' said primary pipeline and 'i%?*ﬁﬁ%%é;ﬁ"fﬂ
pi pel i ne of sai d feed pipe arrangenent both being fillled with water
under a nornal condition; a negative-pressure-sdcyring JoKtzeher
causing to mai ntain water in said secondary pipeline ijnja negatively
25 pressuri ngGsiat e; and sai g/gegativel y pressyrized state—ef
water is T 32 I1___e:_nsur ed under a
normal conditi on. 2. The wet -type6§pri nRfter system as clained
in claim -~ 1, whereid0gaid negati ve-pressurﬁ-secu ing unb@ conprises a
suction pipe comunicating/wi th said sgggndary pipelirme 5 rovided at a
top part thereof, and suctign unit on sayd syc€t| on_pi pei, for sucking
the air in said secondary pi peline ?T‘Um\t he {op{paf>Nofisai d
secondary pi peline,f] 7]
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wat er, ig,said secondary pi peline being negatively pressurized due to
a syction operation of said suction unit. 10 3. The wet-type

sprinkler systemas clainmed in claim 1 or 2, furt gt nCOTRLE

wat er | evel detecting unit at a top part of said sg%dhﬂﬂy§ Gidgﬁﬂﬁé
for detecting water | evel in said secondary pipeling, said contrdl
section controlling said water supply unit and the opgq;qu@qmm 15
shutting of said val ve section when the water |evel becongs | ower |t Han
a predetermned level, in response to a signal suppl Fred—from-satd
water | evel detecting unit to supply water fromsald primary pipeline
to said secofdgr g pipeline unti%/%aid wat er | evel exceeds said
predet erm ned | evel .

one 20 4. The wet-type sprinkler systemas clained in anyA of
claims | to 3, wherein said control section causes said val ve section
to be opened only when said control section recei ves said
fire-detection signal a plural nunber of times within a predeterm ned
time period. 25 5. The wet-tpce sprinkler systemas clained in
any one of claimse 2 to 4, wherein said suction pipe of said

T2a

ya/
72b |
72
70
88_ A)/
= X T2¢ -
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33 negative- pressure-securing unit l§<prQVLdQ%”M@L

FRECLAGIGAT, S

negat i've- pr 8ssure-re ulatln er fof cancelTn an
negati vel y pressurl ﬁi' ter caused byt £'He|slicti on of §a|d
a$ BI%iH28H ol di m

suction unit. e sprinkler syste

5, wherein said negatlve pressure regul ati ng nenber §s{_prepared as ja
vacuum breaki ng val ve which is operated 3then the negatively pressuri zed
state of watersiesbnesidowemorrtzdn canpiedener m ned | évelto.increase wvater

pressure.

2. The wet-type sprinkler system as claimed in claim

1, wherein said negative-pressure-securing unit comprises a
suction pipe communicating with said secondary pipeline

5 provided at a top part thereof, and suction unit on said
suction pipe, for sucking the air in said secondary
pipeline from the top part of said secondary pipeline,
water in said secondary pipeline being negatively
pressurized due to a suction operation of said suction unit.

10 3. The wet-type sprinkler system as claimed in claim
1 or 2, further comprising a water level detecting unit at
a top part of said secondary pipeline for detecting water

level in said secondary pipeline, said control section

| .
et
Q)

salid w

o)
(e}

controllin

ter supply unit and the opening and

d valve section when the water level becomes

jte

15 shutting of sa
lower than a predetermined level, in response to a signal
supplied from said water level detecting unit to supply
water from said primary pipeline to said secondary pipeline
until said water level exceeds said predetermined leve

one
20 4. The wet-type sprinkler system as claimed in anyA

of claims 1 to 3, wherein said control section causes said
valve section to be opened only when said control section
receives said fire-detection signal a plural number of

times within a predetermined time period.
one
25 5. The wet-tyre sprinkler system as claimed in any p

cf claims 2 tc 4, wrherein said suction pipe of said
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