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 cl osed.pakc f gﬂffbgted 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 qy@hggegégﬁg_qk%q% t the circuit conponents, etc., are
conplicatedly installe s% tnaW§W£F§??ﬂT§@E‘flrecontr°1andindicating
equipment (or a fire alarm panel) that is electrically connected
to a variety of terminal devices such as a fire detector or 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



circuit board that is relatively brittle is bent or broken. Al so, the
drawback | eads to the prevention of an inprovenent in prodychiMinerSHEH as
assenbling or fastening works in a nanufacturing stage. Al so, because a

| arge-scaled circuit conponent, etc., are required to be equipped on the
printed circuit board, the equipnment is thickened, thereby making it
difficult to provide a downsized fire control and indicating equi pnent
having the thin egui pment. Further, because the circuit conponents, etc.,
are co Iipatedl¥ installed, there arises such a drawback that it takes

much ti f@3 e eeecthe Lhke, repsuttiegtimfsudie aCarRaBaBLStREL g d’gaﬁidﬁfglance
and inspection works. In addition, in the conventional fire control and

i ndi cat i9¥rPafUisveetc.si ace ¢hepPiéat&gh ¢iintid] Reard | i.sposed qn fhe
bottom surface of the casing and the opéféiion pgﬁgF%i§§8?§§§%éﬁ' %4ma
back surfiacwiaf bberfir eRhtC¥EkehBra RYL! {5k nner, there arise such
drawbacks that if a large-sized and ﬁ?g %5%%82§n%5i§698 BE gHPEﬁBsed on
the printed circuit board, the conponent cannot be received in the casing

because it isPhFgh, thadingwhank hedes bo tHe prenesiticsabi o ok 2 ooRmRyrent
for replacenment is altered, the fire control and indicating ghuipnent as

| ocat ed L8armerdbet Bt pyetich Aa2 & dregnhery 2005 %}Méﬁﬁ | NVENTI ON
The present invention has been nmade to eli% nat e the r§§£§g§gﬁsagil a
descri bednalfevenrang thagefore an obj ect of the present invention

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.



is to provide a downsized fire control and indicating equipnment (or a fire

al arm panel .) which is sinple in structure and ready in mn%f@&ée%t?er%és
mai nt enance/ i nspection. According to a first aspect of the present
invention, there is provided a fire control and indicating equipnment in
operation panel having an information indicating function for

i ndi cating various kinds of information and an operating function for

whi ch an

control li

ng a variety of related devices, a printed circuit board

equi pped with 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 forned as to be

pl an than the operatlonvpanel an _engagenent hole is defined in
ted circuit board, 5%h€ﬁ€%géﬁbﬁﬁﬂ~ﬁ@ﬁ#ggggéorrespondlng to said

engagenent hole is prOV|ded at a back surface side of said operation

| arger in
said prin

panel, said prénted Clheuid,

together
portion,
circuit b
unit body.
printed-b
sai d casi

by t he engagenent o e engagenent

e er e sai d ration_pan |s nnunted on_ _said
oar tbf or m hlatndb}%gggegé i a\&%ﬁ - o WUt PEHGERE ot
IS flxed ogto S rlnted board f|X|ng section and said

bAr b f PR ig

ng with a gap_defined there between. 3

aeard, aad é@sﬁmgasﬁ?é%pﬁg&ew e Lt egrat ed

engagenen

r i nt ed

P
€elt§ %‘ﬁn §Z2@2t athabFYFF Xe PRGNt RA B Dot R Dt SUHFURE of

{(cr a firé alarm panel) which is simple in structure and resady

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.
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8 Decenber 2005 According to a second aspect of the present invention,
there is provided a fire control and indicating equi pnent kﬁbéﬁéﬁﬁérﬁﬁos
operation panel having an information indicating function for 1ndicatring
various kinds of information and an operating function for controlling 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 forned as to be larger in plan than the
operation panéFF@ﬁ§tP%p%?afi%%C%%%eﬁspgctfbﬁe@hy poertad dénvsai:dopri nt ed
circuit boatHera €kl gibl i ceenpore i i,-SRO on.said.printed circuit
board except for,a,?egion OEQMELEE Egpgrggeéggi6ﬁd%§ﬁgrgﬁs“qﬁﬁ8WF85 and
sai d print ed®bo¥Pdchi xidy SRYTLH-Is  RRErakhabt yifg xednontofarhattem

surface of sahd-gashpg rwhth:angap,defi bet ween. According _to a
third aspect of the,gresent ﬁnSent?on, Hgﬁg%g?ﬁg p?%V%a%a aE%PFE cgﬁtrol
and i ndi cat FRg°EHAF pRENENCast HebPREdt i ngt Hentitist dgrorsecond-aspees of the

present inyepteed, sharactigrigzedidy that said gperation panel s fixed by
a fastening menber from the back surface sideggf %fﬁe printéd cPreaft
board. AccofdihgPEe #ifBurthiudgpectcisfcuife presentntimvent i onprihbese is
provided a fbieqcenkinol andcipdi cati v, eqyi paent,.;Ln which_an operation
panel having an information 8 HE érlnped Crreult goard
dre installed in a casing, characterized in that sald
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



i ndi cating function for indicating various kinds of information and an
operating function for controlling a variety of related dewy hat ed
circuit board equipped with required circuit conponents i n\(ﬁ %%fser%@eé@@:gﬁ
for executing various kinds of information processing and 4 8 Decenber 2005
a detachably attached nenory 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 the printed circuit board is

so formed as to be larger in plan than the operation panel, the operation
panel is fixedly. rounted on ri d, circuit board, the menory device
i s detachably attache onf’gggﬁggph%h‘t%era cdlervé‘fﬁ“t So“ocj} dé‘%xé@pt"‘%‘R@r‘v}/é’T egi on

on which t e ope? &l oanparelp b sn rpdriicedcaanth ¢ ey pekat edn E@&rdfif}iiﬁ’i%:g
section is dgfachab I X t tfom surface of the casing with a gap
defined ther e‘eﬁe ﬁéé%.egac%%rr(g‘?%g t%c? grc#i fth alsrbsc?:’ccfﬁ*]D@‘fd‘tFré1 pf esemting.

i nvention, Meretdeyiprovi ded @dd reheontrioltsandcindicat igygequipmest  in

whi ch an oper.at,| nel havi an information indicating function for
i cat 1 ng VA TS0 T ndb OF T AFSF nhti Bh-And AR bEr SEITIG LT For

control | ing tde vapeetyiof nelratledideviicesila pounted i Cuht hoard eq

equi pped W th requi r.ﬁfe{gag& rc ht corrponen%s and a printed- board fixin

section for Tixing the printed CIFFedit Foard 15 detachably attache

onto the printed circuit board except for a region on
which the operation panel is mounted and the printed-
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



are installed in a casing, characterized in that said printed circuit
board is so formed as to be larger in plan than the operath@bégyb LQ
engagenent hole is defined in said printed circuit board, an engageften
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 engagenent of the
engagenment hole with the engagenent portion, in a state where said
operation mﬁﬁﬂodednuunﬁ@ddnbpﬁﬁatxwﬁnpede&imunasboardurm@uhmwmha uni t
body, saidifrlnted CIFCUIE bhoard of sai uni t bod¥ is fixed . sai d
printed-boa(fﬁq Betton 1A Facté?v%eaeﬁyDFﬁF her C&nﬁr %1 99

peri pheral amal | xﬁa:ﬁe@eee‘.@berrcﬁﬁﬁ)& dissposed ten @camal op)esatlm panﬂcaso as to
surround the e erati.on ganel surface{r salqb er| her al mall ncLudlng an
upper edge ¥ S s8 as’to- come ¢l 058" E0 4 é%ks r f4ce of “84rd front
cover whencﬁhghdramm aowendbs Lokmsedsandsammluﬁnuﬁananﬁjdpbfﬁmimnenable

t he operation of, K said operation p%gﬂ romthe exterior. BRI EF DESCRI PTI ON
OF THE DRAWING *rtfesd it bt 'het? ohj ect & tfréeaﬁfr g 'difd advantages of this

invention will becone nore fully apparent fromthe following detailed
description taken with the acconpanying drawings in which: Fig. 1 is a
perspective view showing a fire control and indicating equi pnent;

I= DT T 5 p

These and other objects, features and advantages of this
invention will Eecome 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 openéd;

Fig. 3 is a laterally cross-sectional view showing thg 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



Fig. 2 is a perspective view show ng a state in which a front cover is

opened; Fig. 3 is a laterally cross-sectional view show ng fire c ol
and indicating equipnment shown in Fig. 1; and Fig. 4 is a pkg%ﬂﬁaigﬁrgﬂgaﬁng

a state in which a circuit conponent is installed. DETAI LED DESCRI PTI ON OF

THE PREFERRED EMBODI MENTS Now, a description will be given in nore detail
of a preferred 0 8 Decenber 2005 enbodi nent of the present invention with

reference to the acconpanying drawings. Fig. | is a perspective view
show ng ak;‘q_‘iﬂre control and indicating equipnment, Fig. 2 is a perspective
vi ew sh@Mhegligmesttat ef i hhahighededt ONtn&OMSlod S ne 1.g.-.3 is a

| ateral |y cross- sectional view show ng theo |rgqggntggfgggac?nd?%aﬂﬂﬁb

equi pmertcconipey ing KHréwihgsand Fig. 4 is a plan view showing a state in
which a circuit conponent is installed. Referring to Fig. 1, reference
nunmeral 1 denotes a casing, 2 is a front cover attached on one side of the

casing so as Fédhel fieed ypepepedtaveckased shandny i fiwbndgpedehingd in
the front cover 2. The window 3 is of a size by which a hand or fingers
are indadiedtingoeqhepmendpw By SUChsthafean LREMAL 90 Panel . 4, which will
be described later, disposed within the%tgasirbng 1 cangg‘g %g(g“r”a?%aa SRS t he
ext eri oini whacht at &raher edg fyon r 21s closed. _Referring to Fig. 2
reference nuneral 4 denotes thé-opé%ailiﬁléag° ¥ 28% lagerally Cross-
sectional view showing the fire control and indicating equipment

shown in Fig. 1, and Fig. 4 is a plan view showing a state in which

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




panel having an information indicating function for indicating various

ki nds of information and an operating function for controlly a varj.ery
of related devices. Reference nuneral 5 denotes a printed é%?%ﬁ??m%égﬁé

which is equipped with circuit conponents including a CPU for executing
various kinds of information processing and a nenory device such as an

EPROM or an EEPROM whi ch i s detachably equi pped. Reference nuneral 6
denotes 7 8 Decenber 2005 a printed-board fixing section to which the
printed circuit board 5 is fixed, and the printed-board fixing section 6

i s det achafiintedtheard & ixingt sem:sunfa@eqmilcmfthtehﬁriéﬁlﬁkagc%ﬂ‘ﬁif BodEg dH

there between. In this exanple, the operation panel IS a pane

out of Byis heitderd ; eridh tard pgibskbanbbalky ped .in_section, . Conponents
such as touch swtches or LEDs for in%f?af?gaggrggﬁ%ﬂagdg B etachably

att achedf ontend the o Ittt oo 0368 S e operation _ panel 4 whereas
required circuit conponentg, etéé%q§r§%n3E8e8 8aneitEFE5I@yQ%Pt%Chm©r®nto
t he backsuidace 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
come cl ose toIrh&éhhackxampiacamf obae Aot r,2 wien_the front cover 2
Frte DR BT e 3413 ahal nafded qit

is closed. The printed circuit board 5 is s ormed"as
pl anar arfeasyhanethe opesahi ognpangl, s %‘e inted circuit, board 5 and the
operation panel 4 are fixed onto eaé% ot €+af%ya t$iaped in  section.
Components such as touch switches or LEDs for 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



where the operation panel 4 is nounted on the printed circuit board 5, and

are integrated together into a unit body. In this enbodi nent
appropri ate nunber of engagenment holes 51 are defined in tﬁ%D%EWNF53005
circuit board 5 whereas a correspondi ng 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 detachably engaged with those correspondi ng engagenent
hol es 51. The engagenent of the engagenent holes 51 with the engagenent
portions 41 allows the printed circuit board 5 and the operation panel 4

to be i iticgr afetihet ogerhtionl pandi st way ast B8 BEi HLEL K ik 5. af the
unit body thus integrated is fixed onto the printe%?gég%g %?i?ﬁ%g§%%?'on

6. The phiosteedorivedidndioRy GRyRRGAIRS HAlA iael yprittl e because the
circuit conponents or t hgﬁ{i kre% are corrp}{o?'ce;% eéc/ﬁ Yy nteF G He B ithed
circuit cheagemantHIAERY .51 hes dnt ation of the rinted circuit board 5
with the gpgr@at on pa\réz'gslr s Egl%ﬁutﬁg%ge?%%ge%%’éﬁ: al"f’gﬁlﬁﬁﬁel‘l 14 add omise tdig cui t
board 5 cLi .abpgve .reinforces the printed circuit board 5 to
enhancep?agq%eac#é%?gjéﬁ Bg?Fﬂétaﬁldt hBF RBer athom mare lddstoilpt iiort doxaapnl | ed
to deta%gabgﬁgengaging means as integrating neans. However, the

integratlﬁa ans 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 fastenipgisnpaberspsugh; cre t appropriate positions from
the back surface sideggf t%e %r%ﬁ?%% %}¥€E£% Eﬁﬁ?ﬁp§ &F thgt & Spdvat i on
thus integrated is fixed onto the printed-board fixing sections6.
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.

£



panel 4 and the printed circuit board 5 can be firmy integrated together,

and also the reinforcenent of the printed circuit board 5 %ﬂg be fu%hﬁgr
made firm 9 8 Decenber 2005 Because the operation panel 4 t geempes in
area is securely nounted on the printed circuit board 5, a relatively high
and large-scaled circuit conponent such as an electrolytic capacitor can
be di sposed on an area 52 of the printed circuit board 5 where the

operation panel 4 is not nounted, within the |imt that the <circuit

conponent is housed within the casing 1 which is closed by the front cover

2. If the circBffaesppdecrperat ot paoksed twakhid skhhe 1CAShRAL \gﬁ}f:g?re%g

closed by the front cover 2, the printed-board fixing section

bot tom SUPTace of the casing T Car Re " r S6Pated by ANOTREr BH nELoh bBaRd
(%109 Seetgomdutbnicallote Lot 090 o LG, B8 det ned Lhere belueen
the pr a7 ShPERRosh o8 AGHA % RE DRRERiTS e anarust damw sodnted
P equent Ty ES KO P A Heuf ofS ik MEPATSHAs, Suth s oh€PLiA bet hew ennd es

various kinds of information processing or a nenory device such as an

EPROM of° ‘2T UBEPRONRAN et sichdistus all spiosteih ther e im0 1 AEWONENM ] osed
requiring mai ntenance/inspection is disposed thereon, those working can be

easi |y E¥ndb& Famdr slorery 2openi ng the front

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
a component requiring'maintenance/inspection is disposed thereon,

those working can be easily conducted merely by opening the front

cover 2.

10



cover 2. 10 8 Decenber 2005 Accordingly, it is necessary to prepare plural
types of printed-board fixing sections 6 which are differngDin thez@ﬁﬁ H
fromeach other, and also it is preferable that the neans for ????%ﬁ e
printed-board fixing section 6 onto the bottomsurface 11 of the casing 1
is constituted by a sinple neans that facilitates attachment /detachnent

such as a screw fastening type or engaging type. Although the operation
panel 4 and the printed circuit board 5 nust be renbved once when the

printed-board fixing section 6 is replaced by another one, since the
operation pandFcardadgilie pri niednecessaiy boantdpaes pIiLH ag;gegogeft her
into a unit body in this invention, renoval or assenbling work”tan be

quickIypamdtedsbbyrdcﬁmdmﬁgegecéiéﬂgughwg£b$rg%éﬂéﬁg% é%gi*niéﬁé g%%F&
i ndi S ed on

conponents such as touch switches or LEDs tTor cat’ion e
the opetfabnashcipaf®lerd By IS nal. attachment, it is pgssible
that the switches, the LE%sq'sg)lr Egh%r P?Egggfﬁglgﬁkﬁmé@e&ﬁ?%@ HOHELKiag

Circuitgp a sh. bars that. push the switches on the printed
circuit %ggfgnge%rﬂgﬁg#cg'¥%99vﬁ?ékﬁé?t BUgh Se detitea sugfaceniltt od from
t he LEE§h€$§ gndic§ted to the external are disposed on or in the operation
panel 4. s stTu A grsan®d tipaovideillheacekscuit

| i TR HhPs stfuoRse 1taitede Bt 3 < el pavvideil heatkscui

conponents on the operation panel 4, and it is unnecessary to provide
el ect ri%gfa%’??%ﬁfgﬁﬁﬁcﬁ@e%\tlmma@, sgrew fastening type or engaging

type.

Although the operation panel 4 and the printed circuit 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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11 8 Decenber 2005 the assenbling of the unit body is facilitated. As

descri bed above, according to the first aspect of the pres i nvention,
since the unit body is structured in a state where the ope?gé?%WP9§5%hﬁyis

nounted on the printed circuit board, the printed circuit board which

beconmes relatively brittle because the circuit conponents or the like are
conplicatedly nounted on the printed circuit board can be reinforced in
mechani cal strength, to thereby nake it possible to prevent the printed
circuit board from being bent or broken. Al so, since the printed circuit

board aneh€hdsegebhingnopanee unit BéAWCLYN L&l NiEatbg, uUNit body, its
handling is convenient, and assenbling or fastening works in a

nanufacturingliga.e cggﬁQg efficiently conducted such that the unit body
can be el ectrital TS EtATectRAVEo acEnEfgRabte Wit diixrsts aspentxidf atye

power supply, —a transfornmer or the like, for exanple, by only connection
usi ng ’E‘?%‘?\‘éfctb?‘?e%mdiWQQ) the wetbrisbdspestsOfudher&d eseN state
invention, singe the printed circuit board is so forned as to be larger in

plane tWhere kdeoppeantdonpemet] iist nbantoAasE SRS briAckBCat fods £ Bk AN
| arge-scal ed circuit conponent between the operation panel an he printed

ci rcui t theapd inkiedhc &f€u Pttb1@] QR idR0LEES I €= | ed _conponent
can be mounted on the area of the printedlm%??%ﬁ%ﬁgﬁgg'd &ﬁiﬁzeﬁ% dause
oper at i mepaigtod it MmyIHHE o AYhd G o k2 B, R8cemer 2008 L L o

the printed circuit board can be reinforced in mechanical 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




t he thickness of the equi pnent can be remarkably reduced as conpared wth

t he conventional equi pnment, thereby making it possible to rovi de a
downsi zed fire control and indicating equi pnent. Also, the 38@%6W§ﬁ¥2RP%h
in the frequency of replacenent or in the frequency of

mai nt enance/ i nspecti on can be di sposed on the area of the printed circuit
board where the operation panel is not nounted, thereby making it possible
to quickly and readily conduct the replacenent of conponents and the

mai nt enance/ i nspecti on work. According to the third aspect of the present

i nvent i die shackneshe DpReatquiprRanetah b L5R8rRYLL e:é@%%{d‘%gg;dﬁq”%%%on

the printed circuit board side, the nmechanical strengt

ci rcui t wikdarthe afoigar€i oY or C dhe o ign panel , .t hereby making it
possi bl e to prevent the print e%ﬁ(]:l Uit bggé‘gé#’?{oﬂggéf‘ﬂgl eROSSLPA5 dien.
Ds .or the Iike nounted on the

Al so, theorqsid i0H f, Lhe. . 'th\%s the LE
print ed@ci rcuit bograglsg'ézr?tdbg%\l% SR T8 d aRga dindi catdmau @ged-posaor di ng t o
the fourth aspect of the present invention; since the printed circuit board

is so forned a3sbe bkel asmgyesnémt pliafie int BAR fpggggﬁéftggr}é%ﬁt%géqe@eﬁ%B}% t he

menory device is detachably nounted on the are he” pri

boar d wher entnex epessy O nBARRLaBCA0N ENUALSDy LG JETDIY, devi co sych as

a ROM can be quickly and readily replaced by ano

fifth agpegtoPftHdISRNHESENL ;] t si,nce 8 Decenber 2005 the
provision of the pg)ri She?a{:l%gqfﬁgo%g%%% %eat' CEBERFAAN RARMI dF DRE
operat! ffuntel, %é’?e}?.‘g mla %%tgegtagosas gls&!ﬁ '&:IOOgu]:igIrcl;raonTi readily conduct

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

13




the wi ndow of the front cover, appropriate darkness can be obtained,

thereby nmaking it possible to relatively brightly and clearly ingicgég t he
illumnation of the indication |anp such as an LED and al s& ¥ 5
power consunption. Al so, m schievous or invasion due to foreign nmatters
such as rain can be prevented fromentering the internal device fromthe
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 nolded out of a synthetic resin or the like, the

per i pheitdile wavisdmeof eatlel YeripMerdad. ws esyLt ...if i.§ unnecessary to
manuf acture and supply a filler with. which ?%%.ﬁggpqgg'ﬁqiﬁﬁisﬁﬁﬁﬁ%%y
the numkeabdks sheusperat i PRNdS ) R d and a tine .required for
attachnent can be omtted, theregy nng§SH$ a%%£§ﬁbFep?ﬁlFéBGc€@¥T§¥0m
manuf actHel withERebS$ -+ in the si xth aspect of the present

i nvention, since the}%%g?)g!tti (g%&%%hglppéﬁé’rtlﬁéepﬁii‘ﬁlﬁ%@s%i%b@ dydaridieat e

i ntegrat .ot g unit body.and fixed onto the printed-board fixing
section ﬁggﬁngd%gkqpﬁé:Bﬁt?%ﬁgbgf?héocé§ﬂ@GhMaﬂyeb{ﬁghthpranbeEWQ%&aywhen
a high coggongnt hs mounted on the printed circuit board, if the wunit is
not recel V&G R thE tAsPmgnpEdansefothehenterghtioaf 1bhe 4c8 Becambekp2005
conponent, the printed-board fixing section is replaced by an appropriate

pri nt ed®BBafH#5Pi %P ngedeeei pawehatonsudptienent in height, and the unit
body is nerely fixedly nmounted on the printed-board fixing section, thus

bei ng capabl readiJ,y: : :
g p %fgo, ﬂﬁ%'érylevous Or invasion due to foreign matters suché_als
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

»
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adapting the high conmponent. The foregoing description of the preferred
enbodi nents of the invention has been presented for purposes_of
illustration and description. It is not intended to be exhghg??¥@“33095
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 nents were chosen and descri bed
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

var i ous “istieRht st ninted viasa 04ISE 1R0hE | Gld1oNs, a3 ahe U t he
particul ar use contenplated. It is intend%d t hat theggcéﬁgfﬁﬁééﬁkgf)aﬁ]

i ti riefti d § B4 d t d_t hei ival ents.
15 Deconbor 2005 Vhat 1o ol o nea are At PR Roha bl and AR

equi pretie iightWhi ghqan hLop i n havi ap.information indicating

functi on fé?lindicating vgé?%ugﬂklndggoﬁﬁr rréh¥?ﬁ@yaﬁﬁq&¥%ﬁm©aﬂhhy

functi on 08 &R i a variety, of related devices, a printed circuit

boar d e%ﬁﬁppggp%ﬁgﬁérégk&q%d & ¢ oripbhehednan¢apailiant ef- beadd 1y

fixing ggééion for fixing the printed circuit board are installed in a
c

casi ng, F&@ﬁé%ﬁf@@lﬁﬁ CREPONEALd printed circuit board is so forned as
to be larger in plan than the operation panel, an engagenent hole is

defined in sarfepfdrddshifd GeME L iption 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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board, an engagenent portion corresponding to said engagenent hole is
provi ded at a back surface side of said operation panel, said gri teq@
circuit board and said operation panel are integrated toget Ce%kﬁr A2
engagenent of the engagenent hole with the engagenent 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 wunit 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 defi nggst hese-betmeenis2; A fire control and indicating equipnent in
whi ch an operation panel having an information indicating function for

i ndi cating various kinds of information and an operating function for

controllingia vani etife fodelat echdevigesas gmgr%a&@gmgéﬁcyht A9amd £aui pped

with required circuit conponents and a printed-board fixing section for
fixing the print@@Piddnt Bard 18aBlDecenberiXy0s e nsiraliiced iny a
casi ng, characterhzed iioh At ; 88l tRLNtAd Gl IsCulst éit%o%rfd i$ 39, f1alJpd as
to be larger in plan than the operation panel, sai operation panel is
fixedly nounted &RCsa&id e Hted g ct et 1ohoapd, cantrpeli-ngconpemEmty s

di sposed on  sai @ PriNted LidetMick H0ar ¢ LXGeRt 003 7 8907 Qs poed
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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whi ch said operation panel is nmounted and said printed-board fixing

section is detachably fixed onto a bottom surface of said ing W
gap defined there between. 3. Afire control and indicati ngga@%‘iﬁg"ﬁ}‘?ékpogs

claimed in claim1, characterized in that said operation panel is fixed
by a fastening nmenber fromthe back surface side of said printed circuit

board. 4. A fire_cgntrol 'ldeé ndi_cat i n% egui prment as clainmed in claim2,

characterized i n"that said operafli oh PaEneli sCh3 5@ by 22 ¢ astentAgt nember

fromthe back sserfdcesindedfcsacdipribatzed cig cybt doatdy 535 AJi ke

control and indi ' equi nt in _which an operation panel having an
i nformation indi g%’%‘!ﬁ% ?ﬁnggﬁaﬂ ngaPndFEC'at i AgSVartotis RRRBS of said

i nf ormation andogar@pmlaéba@eﬂumcﬁ ibtmx%@ly cgagﬁggai @?hasyﬂi ?%gng?{jcui t

rel ated devices, a_printed circuit hoard equi pped wth requi

conponent s i ncl UGt Hig " CPUEY  _xECEEHG VERTRAIETKE nds ¢t Satssdhaen on
processing and aatet achahlky atiasched pemesy deviee suychzas an FPROM or an
EEPROM and a printed-board, fi xi ng section for fixing the printed circuit
board are instal V&t n 5 chsi WE - Thdtactéritded 1fn PAERTEE] dangr i aeed

circuit board ispstnfedfeshas toibend argesidm Rkangthapnkpe,operation
panel , said operation 17 8 Decenber_ 2005 , . .
onto a pottom surface of said casing with a gap

defined there between.

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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panel is fixedly nmounted on said printed circuit board, said nenory device
is detachably attached onto said printed circuit board excggg for a ﬁ i on
on whi ch said operation panel is nounted and said printed- BdaiEMk? @§
section is detachahly fixed onto a bottomsurface of said casing with a
gap defined tK&E betieem:*T A PPECESNtTBI Sdid | REFRatT ng ‘eqiignent in
whi ch an oper ald:0nl, pasek chavémg@ran ddifiaramat isongdngteat1 ng a dunetdon for

i ndicating various kinds of information and an operating function for
control ling a Vari%t3A+ofPTetat ed Hevr¢esPoar Br FHERR citPEURt BoRrY: equi pped
Wi th required ¢ cuhicEoRpaAEniSe BN & PphAted~RoafslintiXi Rgasestion for
fixing the printed circuit board are installed in a casing, qparacterized
in that said PHMSE QR t SBFard i $2861P8r medl &P LY arfgeted n pl an
than the operatipn panelot@in engagesent r halse d scdefhged;icn sai dydyinted
circuit board, an engagenent portion corresponding to said engagenent
hole is providéﬁ”éf“%gﬁéEﬁxk 1€ si de  of said operation panel, said
printed circuit board and said operation panel are integrated together, by
t he engagenent of the ,engagenent hole with the engagenent portion, in a
state wher®e sai’d ‘opet at¢R Chahet i8dhbaRied 8AUSAMENPr At A iGTY Allt board

to forma unit,Rodyicsal dapkiint dvehhCukh boaFd-fc s5aid s idabody is
g

fixed onto said printed-board fixin . ‘ _ .
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 operaticon 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 close 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.
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section characterized by further conprising a peripheral wall disposed on
sai d operation panel so as to surround the operation panel rface id
peri pheral wall including an upper edge formed so as to co&éﬁ%ﬁwggﬁggﬁg
back surface of said front cover when said front cover is closed and a

wi ndow forned so as to enable the operation of said operation panel from
the exterior. 18 FIRE COM I EQUI PVENT ABSTRACT OF THE

DI SCLOSURE In a fire contro aﬁ@ﬁg%dgﬁigﬁagg ER%H?@NE printed circuit
board is so fornmed as to be larger in plane than an operation panel,
engagenent holes are dEfineQBBQEAQQJ@ELﬂB%Q?Eééﬁb%ﬁagOard: and engagement
portions corresponding to the engagenent holeés are i sposed on the back
surface side of the operation panel. The engagenent of the engagenent hol es
wi th the engagérehtf iF6r eporRroadlduivntheaprngt &g Oinent | aboar g a0 it-hg -
operation panel to be integrated together in a state where the operation

panel s besust éd sorforiedpas niedeci 44t o3l Ank a0 T8, ;étsgg?rg%ang'ﬂe
e - ’

printed circuit board of the unit body is fixed onto a print oar

fixing seefd@mentiglsk are defined in the printed circuit board,

and

engagement portions corresponding to the engagement holes are
disposed on the back surface side of the operation panel. The
engagement of the engagement holes with the engagement portidh
allows the printed circuit board and the operation panel to be
integrated together in a state whera the operation panel is mounted
on'the printed circuit board to form a unit bady. The printed

circuit board of the unit body is fixed onto a orinted-poard fixing

section.

Fig. 1
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