8 Decenber 2005 FI RE CONTRCOL AND | NDI CATI NG EQUI PMENT BACKGROUND OF THE

| NVENTION 1. Field of the Invention The present invention r%gﬁé%§k£§2ﬁoéire
control and indicating equipnent (or a fire alarmpanel) tha 'y
electrically connected to a variety of term nal devices such as a fire
detector or a transmtter that connects the fire detector to alarmthe
occurrence of a fire upon receiving a variety of signals fromthose
termnal devices. Mre particularly, the present invention relates to the
structure of a fire control and indicating equipnent in which an operation
panel having an i nf or FEREofRONBERDLaANDYIRDUCATONGS @hyrpH@gGat iNg vari ous

ki nds of information and an operating function for controlling a variety
of related devices, a printed circuit board equipped with required circuit
conponents and a printed- board fixing section for fixing the printed
circuit board are installed in a casing having a front cover that can be

freely opened and ClOsed'Bé@xéképﬂbfﬁﬁﬂaﬁﬂgtﬂgﬁ@ﬁﬁfbgted Art In a
conventional fire control and indicating equl X printed circuit
board iﬁ-fixe%“o to a printed-board fixing section fitted onto a bottom
surface of a &ﬁqﬁg,o%ﬂﬂl%ﬁ%@%qmn panel is appropriately forned on a
back surface of a front cover of the 1 8 Decenber 2005 casing or the Ilike,
resulting in t the circuit conponents, etc., are
conplicatedlyq?ﬁﬂ?g?gégﬁggﬁ%%%?%¥hﬁe§??ﬂ?é@iaéhﬁﬁﬁ@nbﬁal@mdﬁmdisating

relative ﬁi% itk e s bent or broken. Also, the drawback |leads to the
preventigh ?m%h ?ﬁ%rgvg&gﬁtalarm panel) that is electrically connected
2

to a variety of terminal devices such as a fire detector of a

transmitter that connects the fire detector to alarm the occurrence
of a fire upon receiving a variety of signals from those terminal
devices. More particularly, the present invention relates to the
structure of a fire control and indicating equipment in which an
operation panel having an information indicating function for
indicating various kinds of information and an operating function
for controlling a variety of related devices, a printed circuit
board equipped with réquired circuit components and a printed-
board fixing section for fixing the printed circuit board are

installed in a casing having a front cover that can be freell; -bpened

and closed.
2. Description of the Related Art

In a conventional fire control and indicating equipment, a
printed circuit board is fixed onto a printed-board fixing section
fitted onto a bottom surface of & casing, and an operation panel

15 appropriately fofmed on a back surface of a front cover of the



in productivity such as assenbling or fastening works in a manufacturing
stage. Al so, because a |arge-scaled circuit conponent, etc.,; B&md£ahs ed
to be equipped on the printed circuit board, the equipnent s thickened,
thereby making it difficult to provide a downsized fire control and

i ndi cating equi pnent having the thin egui pnent. Further, because the
circuit conponents, etc., are conplicatedly installed, there arises such a
drawback that it takes nuch time to execute the. replacenent of the
conponents or the maintenance and inspection works. In addition, in the
convent GRS 9% té6nl bk, andsihtingt imguatnu Arafback BESt L Hge Q{iﬁ“ﬁﬁ
circuit board is disposed on the bottom surface of the casing and the
oper at | G¥PNRETEntss étsposedeotomPric skl $ulface e cover .in a
built-in manner, there arise suﬂgh dr awb%llilk&sric tlhathiqut tsg Ffe{%gg%ﬁ" FAEHTE hi gh
conponemtincm itto beardi spaseqso pLhpted.cikcui.t board, the conponent
cannot be received in the cas?ﬁgagégéggegg%gkgghﬁahgeﬁﬁdoFf FR&SRodel or
the specification of a conponent for replacenent is altered, the fire

control and i AdFCat the Branhamintl easls| boaties peaneol e SAD PYEBrovArrS
Decenber 2005 SUVMARY OF THE | NVENTI ON The present invention has been nmade
to el i nilRatRrediectiaitaclsmchasagdeseyddagd iakovey a%dsg ref o obj ect of
the present invention 1is to provide a doaggized |rég§%ﬁ{r%§r§%d i ©3

i ndi cat maguéqutpreny stagea fire alarmpanel.) which is sinple in structure
and ready in manufacture and mai ntenance/inspection. According to a first

aspect of the fresent i nventi on,
Also, because a large-scaled circuit component, etc., &re

required to be equipped on the printed circuit board, the eguipment
is thickened, thereby making it difficult to provide a downsized

fire control and indicating equipment having the thin eguipment.

Further, because the circuit components, etc., are
complicatedlyinstallgd,therearisessuchaidrawbackthat:h:takes

much time to execute the replacement of the components or the

maintenance and inspection works.

In addition, in the conventional firé control and indicating
equipment, since the printed circuit board is disposed on the bottom
surface of the casing and the operation panel is disposed’on the
back surface of the front cover in a built-in manner, there arise
such drawbacks that if a large-sized and high cémponent is to be
disposed on the printed circuit board, the component cannot be
received in the casing because it is high, and if the model or the

specification of a component for replacement is altered, the fire

control and Lndlcatgng equipment as located cannot be employed.



there is provided a fire control and indicating equi prent in which an
operation panel having an information indicating function Epﬁe&ﬁﬂ19§bb§9
various kinds of information and an operating function for controﬁ ing a
variety of related devices, a printed circuit board equipped wth required
circuit conponents and a printed- board fixing section for fixing the
printed circuit board are installed in a casing, characterized in that
said printed circuit board is so fornmed as to be larger in plan than the
operation panel, an engagenent hole is defined in said printed circuit
board, an engagenent portion corresponding to said engagenent hole is
provided at a back surface side of said operation panel, said printed

circuit board and said operation panel are integrated together, by the
engagement of the engagenentSﬂﬁgﬂéﬁhﬁghﬁ¥%eJéﬂé§§éﬁﬂnt portion, in a state
where said operation panel is mounted on said printed circuit board to
forma unit bodyse saled REl MathEldeubl DOal dagk 2ALD: o AL RodYaL 8,4 e
onto said prlnted-boarg fixing section and sald'prlﬁ?ed- oar ?leng
section igs_det bly.fixed__on a_bottom surface of said casing Wwth a
gap defi n%sd detsﬁgr%eb%ﬁ\%‘é%f aé”é%%ﬁ%ﬁ%é? B005) Aee 8 di g Ptrgsgné'e%‘%ﬁ%“hjsﬂ)‘éct
of the present invenaion, t here is;provided a fire control and indicating
equi prent -5 i R°WAF SR AR BprYRT bAPahel = haVT heP ard Rhf bkt s bhS | $lf Eait9 Hy
function for indicating various kinds of information and an operating
functi on foF ébn¥%5$|ﬁg@r§ panel) which is simple in structure and r=ady

in manufacture and maintenance/inspection. >

According to a first aspect of the present invention,
rhere is provided a fire control and indicating equipment
in which an operation panel having an information
indicating function for indicating wvarious kinds of
information and an operating function for controlling a
variety of related devices, a printed circuit board
equipped with required circuit components and a printed-
board fixing section for fixing the printed circuit board
are installed in a casing, characterized in that said
printed circuit board is so formed as to be larger in
plan than the operation panel, an engagement hole 1is
defined in said printed circuit board, an engagement
portion corresponding to said engagement hole is provided
at a back surface side of said operation panel, said
orinted circuit board and said operation panel are
integrated together, by the engagement of the engagement
hole with the engagement portion, in a state where said
operation panel is mounted on said printed circuit board
to form a unit body, said printed circuit board of said
unit bedy is fixed onto said printed-board fixing sectlon
and said printed-beocard fixing section is detachably fixed
onto a bottom surface of said casing with a gap defined

there between.

[¥9]



variety of related devices, a printed circuit board equipped wth required
circuit conponents and a printed- board fixing section for fg

printed circuit board are installed in a casing, characterﬁi%%ﬂgﬁkfﬁg?s
said printed circuit board is so forned as to be larger in plan than the
operation panel, said operation panel is fixedly mounted on said printed
circuit board, a circuit conponent is disposed on said printed circuit
board except for a region on which said operation panel is nounted and
sai d printed-hoard 4jxing section is detachably fixed onto a bottom
surface of sailth CHS MY Wih acgapldesPhed ohetbebetweent Acecending,to a

third aspectnhetet he preseatq Hventbop,+t-here iis.pr. g ed a_ fire control
and indicating equi prent as defined Pﬁtthg gFPsfggggsgé%ﬁd“ﬁ§ﬁ8@?“5f t he
present invéent ¥orSchd&fact@§Aed- 9 tiwebai deopey at kon pafiekmisiohi xed by

a fasteni ngipembetifhgometRe+bagk syrfacg I : e.printed circuit
board. According to,g fourth aspect of ﬁﬁghgﬁégéntggh% H?ioﬁ?ngfhePé i's
provided a FRFe*BBAREPBI 28D dthdPear® hgneqdiiprentn ifowhieft &dl DPes aki on

inds of | 1 for sati on ant an Gper st K6 Tunct | 66 Ccont FOREFngeacdar ot y
of related BEVIBRSY HipPi Aeetigiedc witr bodr d-omruriepped anid ha reguhted-circuit
rocessi ng and 4 8 Dendnber 2005 & dot SORdb - ar L A¢HEA REROY-dBURER Such
as an EPROVGHE 1installed in a casing, characterized in that said
printed circuit board is so formed as to be larger in
plan than the operation panel, said operation panel is
fixedly mounted on said printed circuit board, a circuit
component 1is disposed on said printed circuit board
except for a region on which said operation panel is
mounted and said printsed-board fixing section is
detachably fixed onto a bottom surface of said casing

with a gap defined there between.

According to a third aspect of the present invention,
there is provided a fire control and indicating equipment
as defined in the first or second aspect of the presant
invention, characterized in that said cperation panel is
fired by a fastening member from the back surface side of

the printed circuit hoard.

According to a fourth aspect of the present invention,
there is provided a fire control and indicating egquipment
in  which an operation panel having an information
indicating function for indicating various kinds of
information and an operating function for contrelling a
variety of related devices, a printed circuit board
equipped with reguired circuif components including a CPU

for executing various kinds of information processing and



an EEPROM and a printed-board fixing section for fixing the printed
circuit board are installed in a casing, characterized in thahothe prlpked
circuit board is so forned as to be larger in plan than the operation
panel, the operation panel is fixedly nounted on the printed circuit
board, the menory device is detachably attached onto the printed circuit
board except for a region on which the operation panel is nounted and the
printed- board fixing section is detachably fixed onto a bottom surface of
the casing with a gap defined there between. according to a fifth aspect of

the present Jjnyention,, there_ is.,provided a fire control and indicating
equi pment  in V\ﬁpc% %?1 %nggg?%%dpg“%}élcrﬁavd%ﬁfgca‘n Tt or frat Pen B i ng
function forar el 2N ngndari qusikiamtsafcd | hf oimat beocasd aw roperatifg
“unction for.;,controlling a i e f,related devices, .a printed circuit
board equi pped \E/}\n”t“h régquﬁré%@%r%#%o%bneﬂ%%‘g pri nt ed=2 bdutd
fixing sectidmfartefiixiasy {he gramt edecizcuitecdoar dcuat e dastal ked 4n a
casi ng, charg rized.n that_ said .printed _circuit board is so forned as
to be |ar ger%lcﬁrrzl“%dpléa% “t#:aélgt %1%‘ Per atii S PafEPD &R en§adéiemt BATelss
defined in gdiad ppentedoti euietl boar diamiiengageness 4por then sord@aspondi ng
to said engagenent. hole is provided at a back surface side of said
operation pa"ﬁgflr%‘saicg‘la“‘p#‘i n {el% SEFETYt Bod<F ahtl SECacbperat idiasdrs are
integrated twwget hene byinhedengagenent bokrthe.angagesent 5 hekgiwht hd he

' . o wh i . i A
gg?gggfﬁm egv%gc'rhg&u%é Bg§re§taactl%n gig.pald gperaton panel | S iiateds on

poard fixing section is detachably fixed onto a bottom

surface of the casing with a gap defined there between.

Accgrding to a fifth aspect of the present invention,
there 1s provided a fire control and indicating equipment
in which an operation panel having an information
indicating function for indicating various kinds of
information and an operating function for controlling a
variety of related devices, a printed circuit board
equipped with required circuit components and a printed-
board fixing section for fixing the printed circuit board
are installed in a casing, characterized in that said
printed circuit board is so formed as to be larger in
plan than the operation panel, an engagement hole is
defined in said printed circuit board, an engagement
portion corresponding to said engagement hole is provided
at a back surface side of said operation panel, said
printed circult board and said operation panel are
integrated together, by the engagement of the engagement
hole with the engagement portion, in a state where said
operation panel is mounted on said printed circuit board
to form a unit bedy, said printed circuit board of said
unit body is fixed onto said printed-board fixing section

characterized by further comprising a peripheral wall

L



to forma, unit body, said printed circuit board of said wunit body is
fixed onto said printed-board fixing section characterized t
conprising a peripheral wall 5 8 Decenber 2005 di sposed on 5821%{e e(%’???l ?5on
panel so as to surround the operation panel surface, said peripheral wall

i ncluding an upper edge fornmed so as to cone close to a back surface of
said front cover when said front cover is closed and a wi ndow fornmed so as
to enabl e the operation of said operation panel fromthe exterior. BRIEF
DESCRI PTI OM iR cRdE!l DRAWENGAT hgser sindoot henedbjsectss featuresuand @Edvant ages
of this invention will become more full ag arent fromthe fol IC%wi ng
detail ed deospcei'*iapti]ioon Paken Wit (e abc%]b%rpg gi‘%eﬁ?aw’ ﬁ’g& i whieh'Y Fi g. 1
is a perspeqntivaxmbeew shgwi nfpandd reccond r ab anded ndileakti ng equigeEnt ; Fi g.
2 is a perspective vi.ew shgwu;r% a state inwhich a front cover is opened;
Fig. 3 is atateral Py cross-séctional ' vi ew showdg®t o Ti'te &8AFFol*and

i ndi cati ng elgikdpiventc showhndawFiEgrndd and skl go b iz pltan mpeveishow ng a
state in which a circuit, conponent is installed. .DETAILED DESCRI PTI ON OF
THE PREFERRED RENTS O'Now "% dest i BtT off Wii4°%e given in more detail
of a preferred O 8 Decenber 2005 enbodi nent of the present invention with
reference to the

I= DT T 5 p

These and other objects, features and advantages of this
invention will become more fully apparent from the following

detailed descripticn taken with the accompanying drawings in which:

Fig. 1 is a perspective view showing a fire control and

indicating equipment;

Fig. 2 is a perspective view showing a state in which a front

cover 1is opened;

Fig. 3 is a laterally cross-sectional view showing th& fire

control and indicating equipment shown in Fig. 1; and

Fig. 4 is a plan view showing a state in which a circuit

component 1is installed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODTMENTS

Now, a description will be given in more detail of a preferred

(@2



acconpanying drawings. Fig. | is a perspective view showng a fire control

and indicating equipnent, Fig. 2 is a perspective view show a.st in
which a front cover is opened, Fig. 3 is a laterally cross-%gggﬁfgﬁﬁgb@?ew
showing the fire control and indicating equi pnent shown in Fig. 1, and
Fig. 4 is a plan view show ng a state in which a circuit conponent is
installed. Referring to Fig. 1, reference nuneral 1 denotes a casing, 2 is
a front cover attached on one side of the casing so as to be freely opened
or closed}b;?d 3 is a wndow defined in the front cover 2. The window 3 is
of a siZAggwiweindh afhatHeorpfedfeF S 5 Iinser in “window 3 .such

t hat an operation panel 4, x%ich \Mlﬁﬁﬁigﬁﬂgﬁrﬁﬁgg |%§5%?88F§pd?%dﬁﬁ%rnn
t he casiavgohpaay i ehekdlin@. fromthe exterior in a state where the front
cover 2 is closed. Referring to Fig. 2, reference nuneral 4 denotes the

operation panel having an information indicating function for indicating
various k|ndsFéﬁ-|dfdwﬁaﬁlpﬂrapdcamvapeﬁéWI@%dﬂﬂ%?lénmigé cSARLEY! Lijig 2
variety of related devices. Reference nuneral 5 enotes a printed circuit

B hdichs lequegnignent xid ool Le £ YRBRRIS IS MBI LShre o
2 o EERCMhdonay EERROBMLCILS Syslaeafly, equLpoed Rerel phce pareral €
s detaghabl v 1t ed 15 4R B S sedtBrofrchandasenany adeapacosp
our' © BRSRCT . SaSEUE 4 505 PRIV BTSSR e

a circuit component is installed.

Referring to Fig. 1, reference numeral lAdenotes a casing,
2 is a front cover attached on one side of the casing so as to be
freely opened or closed, and 3 is a window defined in the front
cover 2. The window 3 is of a size by which a hand or fingers are
inserted into the window 3 such that an operation panel 4, which
will be described later, disposed within the casing 1 can be operated

from the exterior in 4 state where the front cover 2 is closed.

Referring to Fig. 2, reference numeral 4 denotes the operation
panel having an information indicating function for ind&bating
various kinds of information and an operating function for
controlling a variety of related devices. Reference numeral 5
denotes a printed circuit board which is equipped with circuit
components including a CPU for executing various kinds of
information processing and a memory device such as an EPROM or an

EEPROM which is det%Fhably equipped. Reference numeral 6 denotes




of synthetic resin and substantially H shaped in section. Conponents such

as touch switches or LEDs for indication are nolded or extQ{B$II ag@s&hed
onto the front surface side of the operation panel 4 whereas %Qﬁﬁ%r
circuit conponents, etc., are nolded or externally attached onto the back
surface side thereof. A peripheral wall 42 that surrounds the operation
panel surface is nolded integrally with the operation panel 4, and an
upper edge of the peripheral wall 42 is set to be so high as to cone close
to the back surface of the front cover 2 when the front cover 2 is closed.

The pri M &F ¥itedrikoarhifd Enigsseotionmes wisidp the bLak I8 7 af .area
t han th%hoperation panel 4. The printed circuit bogrgﬁgégn§l¥§%f€pé?%f on
panel 4 Zaris ffiicee ortml edehpetiReedlBod St 35€ ; re.the operation panel 4
is nounted on the printed ctrouit bogré§1 ggﬁéﬁghg?gt%ﬂPeéré?é%e?Qﬁéépkf

into a uhittdd d bdtton eHRed t, _an propri ate nunber of engagenent
holes 51 are defined in the prf%?gé 8?r§ﬁgtcﬁgépﬂ 5 WhERedsgap H there

correspyutiyien Nunber of engagenent portions 41 are di sposed on the back
surface 8 8 Decenber 2005 side of the operation panel 4 so as to be
det achably engaged with those correspondi ng engagenent holes 51. The

engageent of Irhehisngagenbal el epcbhoipLlie) SPUAOSTENL por L gns 41

allows the printed circuit board and the operati'onp _
1leorabad cyaguia Lastf saay e B BHL CLL UL o, © o Lhe unit
Component e er The Tics % coRBa Sufia Prrpthe dor indication are molded

or externally attached onto the front surface side of the operation

panel 4 whereas required circuit components, etc., are molded or

externally attached onto the back surface side thereof.

A peripheral wall 42 that surrounds the operation panel
surface is molded integrally with the Operation panel 4, and an
upper edge of the peripheral wall 42 is set to be so high as to

come close to the back surface of the front cover 2 when the front

cover 2 is closed.

The printed circuit board 5 is so formed as to be larger in
planar area than the operation panel 4. The printed circui%’board
5 and the operation panel 4 are fixed onto each other in a state
where the operation panel 4 is mounted on the printed circuit board

5, and are integrated together into a unit body.

In this embodiment, an appropriate number of engagement holes
51 are defined in the printed circuit board 5 whereas a corresponding

number of engagement portions 41 are disposed on the back surface



on the printed circuit board 5. However, the integration of the printed

circuit board 5 with the operation panel 4 by putting the ti.on el
4 on the circuit board 5 as descri bed above reinforces thquﬁéﬁygﬁygﬁﬁ uit

board 5 to enhance the nechanical strength thereof. The above description
is applied to detachably engagi ng neans as integrating neans. However, the
integrating neans is not limted to this but may be an appropriate general
nmeans. For exanple, although being not shown, the operation board 4 is
fixed by fastening nenbers such as screws at appropriate positions from

t he bac@ld§uPﬁatéesogerat;bhep@nentedxﬁh@Cgbtbgoaéﬁ?ghgglghgﬁ éﬁgdo eration
panel 4 and the printed circuit board 5 can be firmy int gra?e t ﬁ%gher,

and al saholse ceimfedpeenEiilg an RNt j I uitHQ%Qrd 5 can be further
made firm 9 8 Decenber g%%S égghse tﬁggg%%ra'io TS TP if Sfhe | in
nted circuit board 5, a relatively high

area isecpQadelont HRA! | :

and |ar gg-égcal ed ci rcrgus:a?) lgorhrr%{(}ﬁeﬁgé STRYAIINSRE ePREFLBPFt #d @ddawist dthe can

be disp 2_0of the printed circuit board 5 where the

oper at | E’%g%&%% ggr?{éfﬁogo%ﬂn% 09 TNeHReEaelon manalhat tohee initeguidted

conponepnt i s, housed within the casing 1 which is closed by the front cover
hRIEFP

2. If t Elirt conponent is not housed within the casing | which is
closed by the front cover 2, the printed-board fixing section 6 forned

T B LSt e B e R S 0

bottom surface of the casing 1" can '
I IoX![ Rgr gﬁgg g%g%%f%‘ﬁ%d ald M5 O%ggl 1':1% pgraipntic%-?bc?a(xarcgeffilxnier?g tsg?:rtiotz)g[s\{\een’
The printed circuit board 5 becomes relatively brittle
becausethecircuitcomponentsorthelikearecxmm&icatedlymounted
on the printed circuit board 5. However, the integration of the
printed circuit board 5 with the operation panel 4 by putting the

operation panel 4 on the circuit board 5 as described above

reinforces the printed circuit board 5 to enhance the mechanical

strength thereof.

The above description is applied to detachably engaging means
as lntegrating means. However, the integrating means is not
1imit&itothisbutnmylxaanappropriategeneralmeans. Forékamplg,
althoughbeingnotshown,theoperationboardwiisfixaﬂbyfastening
members such as screws at appropriate positions from the back
surface side of the printed circuit board 5 so that the operation
panel 4 and the printed circuit board 5 can be firmly integrated

together, and also the reinforcement of the bPrinted circuit board

5 can be further made firm.

£



circuit conponent to be disposed on the printed circuit board 5. In

addition, since there is no obstacle on the area 52 of the inted ¢ircuit
board 5 where the operation panel 4 is not nounted except @E[peqqqﬁyelrﬁhﬁ |
cover 2, if a component which is relatively frequently replaced by a new |
or another one, such as a CPU that executes various kinds of information
processing or a nenory device such as an EPROM or an EEPROM i s detachably

di sposed thereon, or a conponent requiring maintenance/inspection is
di sposed thereon, those working can be easily conducted nerely by opening

the front covBgcauseghe @Beﬁmbémn%%lﬂcﬁﬁh@iiwls)ﬁaliltix'%%r%gcﬁ§§%¥réf
prepare plural types of printed-board fixing sections which are Y

di f f eremounmtédiecogaphl phiamegaddy LN . LRRGals50 .. referaple that the
neans for fixing the printed-board fi xi ngElggct'r);s"ona1 Gr%fﬁigl‘ﬁiy gﬁ%‘ﬂ%n?nd

surface Jdr@d-sddEe ' A i ' ed by a sipple neans that
facilitat esqaé at't ach{?reaér%f%%% ac nr%gﬂféds%%h ci“s aé 8Pr BwPFREPKIAS €9pechtor
engagi n ; gh..t gperatio anel 4 and the printed circuit

boar d %aﬁu?%egéék%%%\gegno%gear\%?eﬁgt fi § RIS Ussh £d roditn dposiget Bowhéré s
repl ace rﬁycgqg; er one, since the operation panel 4 and the printed
circuit board 5 ardt MErhted-$ Gt HQuntrd, avirhiin boty 1tmidishat the
invention, renoval or assenbling work can be quickly and easily conducted.
Al t houglf 17 Yite CRANRMds dirs prawsmd twhiet Ioompranerias SUEh agh 1 dIPUEH C‘sm%g es
or LEDs for indication are disposed on the operation panel 4 by nolding or
ext er naPYattgc Hromt, davers 2possi bl e that the switches, the LEDs or the

| i ke are attached onto the printed circuit S

If the circuit component is not housed within the casing 1
which is closed by the front cover 2, the printed-board fixing
section 6 formed with the gap H defined between the printed-board
fixing section 6 and the bottom surface of the casing 1 can be
replaced by another printed-board fixing section 6 that allows a
smaller gap H to be defined there between, to thereby enable the

circuit component to be disposed on the printed circuit board 5.

In addition, singe there is no obstacle on the area 52 of the
printed circuit board 5 where the operation panel 4 is not mounted
except for the front cover 2, if a component which is relatively |
frequently replaced by a new or another one, such as a CPU th;t
executes various kinds of information processing or a memory device |
such as an EPROM or an EEPROM is detachably disposed thereon, or i
a component requiring'maintenance/inspection is disposed thereon,

those working can be easily conducted merely by opening the front

cover 2.

10



board 5, and push bars that push the switches on the printed circuit board
5 or indication wi ndows through which the light emtted fro the LE re
R gy 2308

indicated to the external are disposed on or in the operat
Wth this structure, since it is needless to provide the circuit
conponents on the operation panel 4, and it is unnecessary to pr

ovi de

electrical wiring such as a lead wire, s 11 8 Decenber 2005 the assenbling
of the unit body is facilitated. As described above, according to the first

aspect of the present invention, since the unit body is structur

state where fRECHENgiLyoen ianisd hec@@m&tﬁdt©nﬁ33§d¥éfﬁfﬁk&irﬁgé

the printed circuit board which becones relatively brittle beca

edin a

bsboay d.

e the

ci rcui t pronpedebbardr fikReénki ¥€c856n8 0EP on _ the printed
Py eceien dmj‘dﬁf@ﬁeéjll&%/reng{ %%eeqltt o1t e 53 Pk i t

circuit board can be reinforced in nechanical

br oken.

0SsSi bl éxrba 4 &Y or e i d; ciyeul frombei ng bent or  br
7351 DL exom v erhekheai Lol ROAES (LA REL g, 0 1k

Al so, since the printed circuit

structuggd HpiQrLhe i d its handling is convenient, and assenbling
or fasteni n% vvor%g kl)ﬁgg&ng%ﬁ’?%%tiﬁ???go%téaé)é‘%ﬁ%boéﬁlpimcﬁéﬁﬁlay?ecd\ﬂduoft ed
such thaf the unit._bady can be electrically connected to a chargeable
battery as an°aldi ti afy SOORELtEESH Y a g¥mpiked oremns othabefatkeithoes

exanpl e

b
aspect L
formed as to be larger in plane than the operation pane it is

unneces'sE®§- to | ocate a high and |arge-scaled circuit conponent
t he operation panel and the

Although the operation panel 4 and the printed circuit

only connection using a connector. According to the
Fansrt

second

septachient | Bich simge scrlesr [faisnieed ngl ltyF;'b_t 0Boafgak$ngo

bet ween

=

board

5 must be removed once when the printed-board fixing section 6 is
replaced by another one, since the operation panel 4 and the printed
circuit board 5 are integrated together into a unit body in this

invention, removal or assembling work can be quickly and easily

conducted.

Although in the above description, the components such as
touch switches or LEDs for indication are disposed on the operation
panel 4 by molding or external attachment, it is possible that the
switches, the LEDs or the like are attached onto the printed circuit
board 5, and push bars that push the switches on the printed circuii:
board 5 or indication windows through which the light emitted from
the LEDs are indicated to the external are disposed on or in the
operation panel 4. With this structure, since it is needless to

provide the circuit components on the operation panel 4, and it

18 unnecessary to provide electrical wiring such as a lead wire,

%
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printed circuit board which are put one on another, and the |arge-scaled

conponent can be nounted on the area of the printed circuit, boar
the operation panel is not nmounted. Asa result, 12 8 EEcenbé%Sﬁﬁﬁ%“¥E§6§

t hi ckness of the equi pnment can be remarkably reduced as conpared wth the
conventional equipment, thereby nmaking it possible to provide a downsized
fire control and indicating equipnment. Al so, the conponent high in the
frequency of replacenent or in the frequency of mai ntenance/inspection can
be di sposed on the area of the printed circuit board where the operation

panel isth®tassenplsng ohetkdyumbki bgdyti®ossk bl erhoegui ckly and readily
conduct the replacenent of conponents and the nmai ntenance/i nspection work.
According to Hpg hird.agﬁect of the present invention, since the
operation panéel” i S§FRERe yabpges aaFERFAgnaekbethen s tpraspedt ©f renit
board side, the pechanjcal strength of the printed circuit board can be

r ei nf or AFIFE hEVERRE AR ors arrel the herebybatiki 1y struPossbdl ente Prevent
the printed circuit board from being bent or broken. Also, the positioning

of the sWanshéde oherhEbengrandie isi keuntransed N LhgLREI & L 1G4l £ 4 boar d
can be quickly and readily conducted. According ?o t he fo%’?%ﬁfgs%%% d’of

the presdr privneet oficsi N4 wBE LRSS G it is so forned as to
be larger in plane than the opera#ion péﬁg%gg%ﬂfﬁgﬁkﬁﬁégﬁéﬁﬁﬁﬁ‘Qﬁﬁﬁ%ﬁ?is

det achahne dﬂﬁﬁﬁ%ﬂjdyhﬁdﬁg§g f printed circuit board whére the
operation panel s ‘ot nountsggj,rotthﬁeehre%eﬁrr%r Y fe AP 5l oM tash Be

qui ckly YA l,aced by anot her, one. According to tie fifth aspect
of the E):rh%g ﬁtiﬁ?%{i,eé/n%]{"gﬁtagf’ﬁé gan %e reinforced in mecganlcal strength,

to thereby make it possible to prevent the printed circuit board

from being bent or broken.

Also, since the printed circuit board and the operation panel
are structured into the unit body, its handling is convenient,
and assembling or fastening works in a manufacturing stage can be
efficiently conducted such that the unit body can be electrically
connected to a chargeable battery as an auxiliary power supply,

a transformer or the like, for example, by only connection using

4 connector.

According1x>thesecondaspectoftﬂm&presentinventioﬁ;sinqe
the printed circuit board is so formed as to be larger in plane
than the operation panel, it is unnecessary to locate a high and
large-scaled circuit component between the operation panel and the
printed circuit board which are put one on another, and the
large-scaled component can be mounted on the area of the printed

circuitboardwheretheoperationpanelisnotnmunted. As a result,

12




8 Decenber 2005 the provision of the peripheral wall on the operation
section enables the operation section to be |ocated at a pqsition f rom
t he wi ndow of the front cover, appropriate darkness can be g%?%ﬁ%@ﬁ¥abog
thereby making it possible to relatively brightly and clearly indicate the
illumnation of the indication |anp such as an LED and also to reduce
power consunption. Also, mschievous or invasion due to foreign natters
such as rain can be prevented fromentering the internal device fromthe
gap defined between the front cover and the operation panel, thereby

meki ng itthepbbéibhessmenaareyimenal ehy B réﬂ&rﬁ@ﬂ?%efdﬁ%&;%ﬁ(oéﬂp”{ﬁ%é he

operation section is nolded out of a synthetic resin or t

i phemdlthwaid i i ded. t, it i cessary to
hanuf ac P Rt U Yeq RIAL AT, thSr Bl SREk gL 1t Podd L ior by

manuf acture and supply a fille I _

the nunbebvilde St IRy i@l be .reduced and a tine required for
att achgnt can be om tlt%eeg, %:l%%r é%%gtﬁé)%i ﬁg’jll‘]% LNSHING CEWRRGE -+ he
manuf acturi ng costs. According to the sixth aspect of the present

i nvention, sih&eo,thheoaﬁmpﬁm@mtpﬁ@ﬁii@nghghgrgggg%gfﬁﬁégﬁﬁgg}J%%%gi%%g

integrated into the unit body and fixed onto t

o o cormpen faeho et ATRLILAE ST HL Rofh LR AEL e
Cormporcar oL AT RSB BEEUE R SLed W B Shat8:4] ey operor<
Doy | mOBRELD! A ASP H 1B pdSeible Fo Guick1y Bnd readily coudust
the replacement of components and the maintenance/inspection work.
According to the third aspect of the present invention, since
the operation panel is fixed by the fastening member on the printed
circuit board side, the mechanical strength of the printed circuit
board can be reinforced by the operation panel, thereby making it
possible to prevent the printed circuit board from being bent or

broken. Also, the positioning of the switches, the LEDs or the like

mounted on the printed circuit board can be quickly and readily

conducted.

According to the fourth aspect of the present inventioﬁ,’ since
the printed circuit board is so formed as to be larger in plane
than the operation panel so that the memory device is detachably
mounted on the area of the printed circuit board where the operation
panel is not mounted, the memory device such as a ROM can be quickly

and readily replaced by another one.

According to the fifth aspect of the present invention, since
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printed-board fixing section, thus being capable of readily adapting the

hi gh conponent. The foregoi ng description of the preferred gﬁodi n f
the invention has been presented for purposes of iIIustrat% ‘xﬁﬂg%rESOQ
description. It is not intended to be exhaustive or to limt the invention
to the precise formdisclosed, and nodifications and variations are
possible in light of the above teachings or may be acquired frompractice
of the invention. The enbodi ments were chosen and described in order to
explain the principles of the invention and its practical application to

enabl e M€ HdMisd.dm of heher tpelrd pildralz & de LHVERLI QR . vari ous . .
enbodi ments and with various nndF?icgtiongmgsbgrgH%u% & Fé%Whé“%%E%?%ular
use coenabpkst ele dpei st ioh eddad; ope.of the invention be

defined by the clai&i appended hefg?g% %%guﬁﬁﬁg?déﬂh@vﬁ?@ﬁ?%?“l%ag3@%§bnber

2005 Whahelwi ffd i 1S £l i control and indicating equi pment in which
an oper ati on panglgdﬂlc}i%fﬂﬁanﬁné%“?\%%’r REETFOR TLAtEC3R Y hes § (et berpbitarined,

i ndi cat | i kinds_of information and an operating function for
controlrﬁgﬁggyvggiéﬁﬁ Bt PeFatRiedE¢i dedatd veliyntledight tyi anloandaeqyi pped
with requi.ted ciycuit_conponents and a printed-board fixing section for
fixing th&1PPrfitbleciléumingsaps ofr shensnditadibn aasmgskagn GBakacken zed
inthat said printed circuit board is so formed as to be larger in plan
than t h@"9pdt%Ri b» padere moweengagemmptibale is defined in said printed
circuit board, an engagenent portion corresponding to said

Also, mischievous or invasion due to foreign matters suchzas
rain can be prevented from entering the internal device from the
gap defined between the front cover and the operation panel, thereby

making it possible to ensure the safety of the device.

Further, since the operation section is molded out of a
synthetic resin or the like, the peripheral wall can be readily
provided. As a result, it is unnecessary to manufacture and supply
a filler with. which the gap is filled, whereby the number of
structural parts can be reduced and a time required for attachment

can be omitted, thereby making it possible to reduce the

manufacturing costs.,

According to the sixth.aspect.of'theepresent invention, since
the operation panel and the printed circuit board are integrated
into the unit body and fixed onto the printed-board fixing section
formed on the bottom of the casing with a gap there between, when
a high component is mounted on the printed circuit board, if the

unit 1is not received in the casing because of the height of the

»

14




engagenent hole is provided at a back surface side of said operation panel,
said printed circuit board and said operation panel are integrated
together, by the engagenent of the engagenent hole with t hé @ﬁ@&&%@@ﬂ?
portion, in a state where said operation panel is nounted on said printed
circuit board to forma unit body, said printed circuit board of said

unit body is fixed onto said printed-board fixing section and said
printed-board fixing section is detachably fixed onto a bottom surface of
said casing with a gap defined there between. 2. Afire control and

i ndi cat YIRS PR the romin todd avoaoperf gk io) panel i HavisRg 18y i oIg
nd ‘an

indicating function for indicating various kinds of inforration

oper at i ApHnaptiare fori ol L d +d0r e VAL T € r ed _devices, a printed
circuit board equipped wth requireﬁ @?rc%??tg%%pgkgﬁt%Sa§&§§%rent 1in

printedf@g%ﬂﬂh f AxiNgG ect) f i xLng the printed circuit board 16 8
Decenber 2005 are instalI%gggnkgﬁgésiﬁg%mzﬁgﬁgc%%¥? Y mReuwred eaj dhe
printed Gi;HGW L s so fornmed.as to be |arger in plan than the

oper at i &n lpalr%lé'\t b%%glrd; opetti SFhaRSr 14§ xBaLpInaRakd eono§ aireagiilyt ed
circuit rd, a.circuit conponent is disposed on said printed circuit
boar d e??g Flpgrtéeigdﬁ%nCBWPqﬂﬁnéh sai d operation panel is nounted and
said printed-board fixing section is detachably fixed onto a bottom

surface of sarfeCestddbMd Be8c93Btion of the preferred embodiments of the
invention has been presented for purposes of illustration and
description. It is not intended to be exhaustive or to limit the
invention to the precise form disclosed, and modifications and
variations are possible in light of the above teachings or may be
acquired from practice of the invention. The embodiments were
chosen and described in order to explain the principles of the
invention and its practical application to enable one skilled in
the art to utilize the invention in various embodiments and with
various modifications as are suited to the particular use
contemplated. It is intended that the scope of the invention be

defined by the claims appended hereto, and their equivalents.
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defined there between. 3. Afire control and indicating equi pnent as
claimed in claiml, characterized in that said operation Qfﬁel i S fiégd
by a fastening member fromthe back surface side of said prineeanRE AOUPt
board. 4. Afire control and indicating equipnment as clained in claim2,
characterized in that said operation panel is fixed by a fasteni ng nenber
fromthe back surface side of said printed circuit board. 5. Afire
control and indicating equi pment in which an operation panel having an
information indicating function for indicating various kinds of

i nformatigna: ang anaopesating function for controlling a variety of

rel ated devices, a printed circuit board equipped wth required circuit
conponents including a CPU for executing various kinds of information

processing iand a datachably-at tached,npaRs yrdexhce sugh as an; FPRQM or an
EEPROM and a printed-board fixing section fof fixing the printed circuit
board are instal PE&RA1&TcasPRgl charaederied fipawtiwai d ndsdaitied

circuit board is $@koLpEGAS 40P L %%ri%%skaQd%hg@ t.he operatjon
panel, said operation 17 8 Decenber 2005 panel is fixedly nmounted on said
printed circuit 2Bard. %R verivedeviee ferdepachablynat eached etont o

said printed cirgey t--heard except:.for, %r&%&%@nciQQuWﬁi%%é%@(iigﬁﬁgga on
panel is nounted and said printed-board fixing section s detachably fixed
with required circuit components and a printed-board
fixing section for fixing the printed circuit board
are installed in a casing, characterized in that
said printed circuit board is so formed as to be
larger in plan than the operation bpanel, an
éﬁgagement hole is defined in said printed circuit
beoard, an engagement portion corresponding to said
“engagement hole is provided at a back surface side
cf said operation panel, said printed circuit board
and said operation panel are integrated together, by
the engagement of the engagement hole with the
engagement portion, in a state where said operation
panel 1s mecunted on said printed circuit board to
form a unit body, said printed circuit board of said
unit body is fixed onto said printed-board fixing
section and said printed-board fixing section 1is
detachably fixed onto a bottom surface of said

casing with a gap defined there between.

2. A fire control and indicating equipment in which an
operaticn panel having an information indicating
functicon feor indicating various kinds of informaticn
and an operating function for controlling a variety
of related devices, a printed circult board equipped
with required circuit components and a printed-board

fixing section for fixing the printed circuit board
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onto a bottom surface of said casing with a gap defined there between. 6.
A fire control and indicating equipnent in which an operatig anel i ng
an information indicating function for indicating various (ﬂ%‘s%"g:fer 288%/
information and an operating function for controlling a variety of

rel ated devices, a printed circuit board equipped wth required circuit
conponents and a_pLinted-board .nixing section for fixing the printed
circuit board a?g“i rr}sqsgﬁqceida(?n*g casing, "Char AT e TRt Hat t&ard
printed circuit baaddrrinsed ocheduns toabe {1arger idrplansthan the
operati on panel » 18D, §ngagenent hogﬁai s defined in said printed circuit

board, an engagefient  portion®t8lr e5pBhdi hg=t o°BRF At T ehgagadhtnt hafédis

provided at a backesatfacepsnde of sakeiDperatih@Bgpanelsa.sSai d-pripLed
circuit board agglrsai d oper%ti on panel are integrated together, by the
engagenent of the = ehbagereit hot e WiEHithe OBiRjEgEnent FOrIGES | Ana state
where sai d operataom ppanekd sciptn©dbeRr§aied RBkNt &G CLr cuid; hpard to
forma unit body, said printed circuit board of said unit body iIs fixed
onto said print e?ﬁlf-uo‘gl&r d%]i‘;(i P STt o srlact-6r i #eHNBYf uphHer sebdpri si ng
a peripheral wabtidispasesr@n satth@peraldion pasel 480:-88519 SHILOUNd the
operation panel surface,, said peripheral wall including an upper edge
formed so as tc°'tome %l B2kt P8 £WEACSuPfaceist sapdner ontth cevesamhen
said front coverdssimddsete andoa-medgdow forned so as to enable the
operation of said

3. A fire control and indicating equipment as claimed
in c¢laim 1, characterized in that said operation

panel is fixed by a fastening member from the back

surface side of said printed circuit board.

4, A fire control and indicating squipment as claimed
in claim 2, characterized in that said operation
panel is fixed by a fastening member from the back

surface side of said printed circuit poard.

5. A fire control and indicating equipment in which an
operation panel having an information indicating
function for indicating various kinds of information
and an operating function for centrolling a variety
of related devices, a printed circuit board equipped
with required circuit components including a CPU for
executing various kinds of information precessing
and a detachably attached memory device such as an
EPROM or an EEPROM and a printed-board fixing
section for fixing the printed circuit board are
installed in a casing, characterized in that said
printed circuit board is so formed as to be larger

in plan than the operation panel, said operation
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operation panel fromthe exterior. 18 FIRE CONTROL AND | NDI CATI NG

EQUI PMENT ABSTRACT OF THE DI SCLOSURE In a fire control and indi catin
equi prent, a printed circuit board is so forned as to be | &r ﬁeWbﬁrBP%e
t han an operati on panel, ,Qnogqgenent hol es are defined in the printed

circuit board, PARG ' ehjadenemt - portiFrBh&co?? eSPshdi RE- o2t hé Erighdenent

hol es are dispesedi,onsthe baekosur face & desof gt he-opsrationpanel . The
engagenent of the en alg:ﬁmen,t holes with the engagement portion allows the
printed circui CHar PIHE Ther AE Font pafeFdt 8Xp8P i APEgratsF tYyet her in

a state where the epesat saRdpanedrdSidupsedl Qn theuprddt edacidgcui t board
to forma unit body. The printed circuit board of the unit boﬁd,y is fixed
onto a printed WA EFIBGATE <Sédtingn. Sepfgon1 is  detachably  fixed

cnto a Dbpottom surface of sald casing with a gap

defined there between.

5. A fire contrel and indicating equipment in which an
operation panel having an information indicating
function for indicating various kinds of information
and an operating function for controlling a variety
of related devices, a printed circuit board eguipped
with required circuit compeonents and a printed-board
Tixing section for fixing the printed circuit board
are installed 1in & casing, characterized in that
said printed circuit board 1is so formed as to Dbe
larger 1in plan than the operation panel, an
engagement hole 1s defined in said printed circuit
board, an engagement portion corresponding to said
engagement hole is provided at a back surface side
of said operation panel, said printed circuit bocard
and sald cperation panel are integrated together, by
the engagement of the engagement hole with the
engagement portion, in a state where said operation
panel 1is mounted on said printed circuit board to
form a unit bkody, said printed circuit bcard of said
unit body is fixed onto said printed-bocard fixing
section characterized by further <comprising a
peripheral wall disposed on said operation panel so
as to surround the operation panel surface, said
peripheral wall including an upper edge formed so
as to come clese to a back surface of said front
cover when saild front cover is closed and a window
formed so as to enable the operation of said

operation panel from the exterior.

18





