*,ghe3enj N6TFJ A LOAD OVERCURRENT ALARM DEVI CE AND A CONNECTOR OVERHEAT
ALARM DEVI CE Field of the Invention The present invention generally relates
to electronic circuits, particularly to an overcurrent and oVérheat alarm
device nmounted in a connector, such as a receptacle, a

pat chboard ete.. Today, electrical appliances have beenW]’WﬂM@M@M’L

w despread use. Usually, many el ectrical appliances are co one
single receptacle. However since there is no | oad overcurrent"&r over heat
al arm device for the electrical appliance in the receptacle, a fire caused

by overheat AsL@ARSOMERCURRENT AIARYEDENHCE: AND 08c GRNNECT@R
difficult, f S know when an el ectrical appliance would
becone overlﬁgﬁ%ﬁgﬁb&Mﬁngshorted or overheated o Especially for
the elder and the blind, they even could not know how many el ectri cal

appl i ances connected to the receptacle would cause a overload at all.
Therefore, tHelfof hednlSashd Or el ectrical appliance overload al arm devices
nounted in connectors, such as receptacles, plugs, or patchboards etc.. The
obj ect of the prEgengresébtehvitidss EohdRARY | @6lafesdayi Cledhatit edirchitd
connector, such as a receptacle, a plug, or a patchboard etc., which
capabl e of gpatiouladyf tr anoadercurenuandndvarhedtoalacandevitermountelieat acaused
by overl oad. i According to the technical problemto be solved, the

i nventi on prenngerasuchad aoeeepiacleemplug, ar mpatohboardceapri sing a current
detecting circuit conmposed of a nutual inductor L1 for detecting current
changes of a load and outputting in voltage formto an circuit for
anplifying-r i fyi ampling-filtering, the primary coil of said

det ecti ng ci%g%tg(?ﬂg&% Izliv Wi turn coil formed together with a power
line "N' in serigaiayi bkt @ffiandess hifd ibeeh Fopad ddte widespread use.
anplifying-recti fyia#g ar?d sanpl %ﬁ-fsi Pt eri na, \M‘%lﬁch gecnxlnasl)trﬁ% \1/18c|3t age

si gnal from UbgalBy gt cldetrial apglisices Wré cbAnétted t& 6ht sirle ¢godapasdlelg and
outputting after anplifying-rectifying and sanpling-filtering process; a
circuit for Howgased sigcatitrois paloddgyerahirent areterheatglaredeace dgethier om t he
circuit for gnplifying:-rectifying and sanpling-filtering to triger the LED
1 of a fIangIS‘I’tﬁlrcﬁ*y ﬂ?lﬁ@m 1p ghe regepagised R caBsadRy OV@rhﬁafg%rMé@ﬁ@t%fﬁ]d an
audi o al arm irCJuitj1 to sgu the alarmat the sanme tine; a flash alarm
circuit; an Sudfcabeveineg QU manual testing circuit. Based on the

oot ol prob|apkoutael YRy LofuBseRitn ORI RGPS S |

connect or over heat al'arm device co

for detecti nghlRABET A€ RELAL! %Ve?foaée&oﬁﬁ&(?tdéhs@d?ﬁnﬁyt RibHeAd 40 @
circuit for conparing and outputting in the formof voltage variation;. a.

circuit' forowohgmedngspedalbpfqruhe ehidgr anbiteblindythey egerd deuld @ot &gewwhi ch
comes fromthe tenperature detecting circuit with a predeterm ned voltage
so as to corkewimany ekestrical appliences donnagi¢ddn thadeecpitde wanldwaiuse 2a f | ash

alarmcircuit; atéd' o alarmcircuit; a manual testing circuit. Because

E}n_
the alarm deQ/‘fe-’E agfa fHe i nvention has a function of alarmng

Therefore, there is a need for electrical appliance overload alarm

devices mounted in connectors, such as receptacles, plugs, or patchboards

etc..

Summiary of the Invention

The object of the present invention is to provide a device mounted 1n a
connector, such as a receptacle, a plug, or a patchboard etc., which capable
of alarming for load overcurrent and/or connector overheat caused by

overload.
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"(maki ng flash and audio alarm when it detects overcurrent and overheat in
a connector as a result of overload of a electrical appliance, it is

possi ble to make the user ( especially for the elder and the blind ) alert
and take corrective action to avoid a fire caused by it. The present
invention also provides : ( 1) a purification and protection z circuit
for network voltage to prevent lightning strike and absorb surge pul ses and
hi gh frequency acendif tothe teEAiEADOBRIAE t&bhetsoB AN IvehAoR pRokides t he

el ectrical appliances an high quality operating power source; (2) a manual
test circuita lohd dvestusent alarnf dekioehcomprising uar nedento de@osagwhedtier t he
device of the invention is at normal_ working conditions., Figure 1 shows a
bl ock di agr afe@posaseof aauutmakinductemt. 1 fordefegting cureent shanges efoa doad

i nvention; Fiqxre 2 shows a blogg di agram. of . the connector overheat, al arm
devi ce accor BRhQURNHRAG I KAltge Jermptoyan eirgut mﬁ’ég'é%gr‘b‘iféifi’ingna’lﬁ t he

of “the 1 nvench BRI Hngs i Bt dail G20 Alibund el bEb Y nigRoa
detai | Wi th pehelengealcd KiSall MHPYSHATRT Bhl A8 sdldShlk hbSpdap

overcurrent alarmdevice 0O e Invention W oduce erein a
bl ock di agr agirghit t gt |@thl O%af x%qfecﬁ ahd C YhipRASHIHE, t hidE
invention is shown in Figure fﬁ% theﬂg{/‘g]rcurrent paI %r m (fﬁ%(’:ui t according

to a preferrechdinpit vehigeofighslefronyehat duerent esdvding dircult @u4 eirduit Toe | oad
overcurrent alarm device includes a current detecting circuit 11, a circuit
for signal arpmparhggndestputiing@ftenampdifpingugctifying andganpling-ftitermg t f or
conparing and out putting %3, a flash aJarmcircuit 14, and aﬂ audi o al arm
circuit 15, RFRGEER et for mpanihe g enpuliing crhisly detectingthe Yoltage, nut ual

i nductor, throu which the s ce inpdt. line "N'.is upl e o the line
R ot O confiott the Bril o putii -t ABipn ahd semptin SR f st M,
detect the sigs of atMRL A : ! ol [ i dndf

det oot Lhe SLEm of oanl g LR b AAAYAU B ol & b R B
circuit for angol MinEire@ietd sotindahe athripaithe Rambkitirherd fleshldarm kérchzavi er
the load is, the larger the current becomes. Then the voltage across two
ends of the entaudio dladncironit] 3 inanesltestng eirgeit.. The C3 coupled with two
ends of the nutual inductor L1 can attenuate hi ah frequency conponent and
ot her inductor cBptedion thedashmeal preblepytabe seived; thetpresentteantionddls or L 1
as a current det.ecting circuit. The ouytput ,valtage of. .the circuit for
Sgnal anpl i PRYIGSS cEPROSYF varieatoAleil. drvice Compsng <  SHIRERIYE o a
vol tage corrgspandh g %PH@E&%—:&%%@%{%@ %ﬁﬂ{i{)ﬁ £ 2t Ofilhetft ad® the
circuit for comparrng and outputting or on-lTine detecting conparison.
Wien the | oagufitiighto hRAMASToR ddhiHRIG AR 8EtpudinE I tHee¥din Of WBltagxanpl e
14At 1 A), the Olljl?gp]ut vol t age of san%ﬁ ng citrﬁglui téalZ will reach t%ée( hi gh
| evel of thevariation;t afarcuiofparcompasng and putputtiggatwhith cdompering i t f or
conparing and outputting wll invert, then the operational anplifier IC 1A
out puts a hi yhltags ewhiclihgomean&iom othevtemperatuige detestingalcirenitcwiuia 14
becones conductjve and,the overcurrent indigator LED 1 is energi zed and
eni ts 11 ash. PredefqrauRedvoltngk. S0 aictoneepstal e Hash qlam eyrsuttand 87 Ausion
circuit 15 i con . { ql: t fe. VTl af-ter | rated
by the D5, t%%an (ggcghnggi fl%(/lvle ectcr"%c?gtr ea\(gltcaifé gﬁar |‘ésIlr rll’gaglgre'éé\?tggt\?\lggk. The
buzzer BZ1 segjpgs the alarmloudly, then people can i mediately know the

| oad of the appliances is too heavy( i.e. overcurrent ) at that tine and

t hey shoul d makeBacjusetthe alarac ievite @f thé ievention kang feictist ofialavmengf t he
circuit for signal a&lailfé%i ng-rectifying and sanpling-filtering in Figure 1
i s indi cat ed(imakinigefl audip aldrmnwharp it detegty wivercRrrenh and joveieat I i n

Figure 3 includes: the operatignal anpljfier 1.C.1 B, capacjtor C3, resistor
R2, R3, diodé %@Pe?tﬁéé‘éiaafﬁs‘abp?oﬁ%%ﬁ) ‘P}Eﬁ‘ e&?}“‘i’aﬂ appliancs, H%‘S;f&sﬁlﬁ?/éo

term nal of the operatiopnal a ifder,|C B i oupl ed Wit h ual

i nductor L1, n&%& g{csuﬁegg telsp/%cq%lg rﬂoﬁélfleieé&%roaﬁﬁetg‘ewei ?l(e,ﬁi %“(grt %d "N

t hrough t he rcggje -%a%n% a%kc*}aﬁ?c%ﬁsjédf[ goutput term nal through the

resi stor R3. y selecting the proportion ‘of the resistor R2 with R3
properly, the voTThagresdnt dliveb®ibRSaléd Proviies:t@h i padifiSativhinai® proteedon
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4  canplified appropriately. After rectified by the diode D2, sanpled by
the rheostat RPI, and filtered by the capacitor C5, it reaches the positive
termnal 3 of the operational anplifier IC1 A For the circuit |I 3 in
Figure 1, the high voltage output conparing circuit is conposed of the
operational anplifier 1C1 A resistor R5 diodes D3, D4, in which the
resistor R5, diode D3, D4 forma stable standard voltage circuit. Then,
when t he vol ¢ciagyet dor mbbvarksvoltage terprevedt Bghtaaghetikehengrabdettesoigeed
value, i.e. larger than standard voltage of the negative termnal 2, the
oper ati onal Pwpes endrhigle frequengypsignalk @haeﬂl@ﬁ?dlr@age |afvéite nelyvarkato t he
flash and audi o mlCII’CItS are tri red . for alarmn The cirguit for
conpari ng anHrO(’J’erp@‘th ergrieal appliapses a1 qality, PRFIAEE POVET SAUEh & )audi o

xarpl o, i n APEhElR Gt kB SufEh of Db Rh Blrtedle SRR L2 Lo
as the trigogk (feq,qger(githg ‘%ﬁlnto éﬁpﬁ‘ﬁ‘qﬁ‘%‘ﬁvg’ﬁ?ﬁ%oﬂ?{‘@‘ﬁ&% inthe circuit 555

is used to set a val vev age of the circuit for
si gnal anplifying- rectlfylng and sanpling-filtering 12 is beyond the val ve
value, the 555 circuit outputs low el ectrical level, but at that time the
t ransi st or \Btief Deadyo efithe Iawings nescent di ode and the DS of the audio
alarmcircuit 15 are dlrectly coupled with the output term nal of the 555
circuit, so the Fignienbsbews ajblegl diagrane of therlordueveradrrentealpm Aaviesounds
alarmsignal. O .course,.the Schmdt circuit also can be used as the
compari ng c ofggosingitp thg fnventigniaf ¢ er correspondi ng nodi fication used for

control ling vari 0 of frame
1310015 1 n Fr guibons 3 alodkBiathur o7 B ooty el KRRt on
woul d be w tldﬁéd”braiﬁ%@(iﬁ)@ﬁw@fmbﬂe present invention. In present invention,
the rheostat RP 1 function of making the voltage in the positive
termnal 3 of tHEiglfs 3 showsthesp@pdsitioncofithe dvefsuiiene dndloviehaa alaeni
through changing of resistance. For exanple, when the current is at a

pr edet er m nedireait aecordingto b prefertesl @nbcdlmentoftlmnpmtumg and s outputting
outputs high electrical level as a result of trimmng the rheostat RP 1 so
that the alarmcircuit is tr| ggered for alarmng. Below referring Figure 2
and 3 the fu . c'ru t of the present invention
will be desct™fe HverEat ed al arm devi ce

conpri ses: a tem}ty@ﬁeaee ﬁgex&wm 'pe? BeGRIRH I ENGbAR. wig 1 Nl

of the source a he variance o ctor erature
and out putt|f&‘etdﬁcg%t}@gﬁamg§|atsq‘oﬂowlﬁgwt for corrparl ng and out putting
22; a circuit for conparing and outputting 22, which conparing the voltage
whi ch comes f r onfirdtly tlempeadtovescutedne calany dévieaiiaf thiet mwanpordetilrim ned

vol tage, when the output voltage of a sanmpling circuit 21 reaches the | ow
el ectrical | &eqdused, wherenr acblep hrdamuam cn;F theclqadveyarcumret algFpa#EeWt 1C 1 C
out puts high flash,al arm

1 . d 1 1
o e D bttt G By S, ShAvih it E e dm et tﬁmwew oF st

energi zed an s ri gger
type audi o aga(?&rh@gfc?%@ﬁge%td\/\é @%@%ﬁﬁglﬁgﬁhﬁﬁg or o?b\tﬂreg{nm stor
VT2 after sepgnabe bphd fraddbrseusdnt Qﬁﬁﬁr&fndeotﬂcﬁid%tar b&@ént' xebtimnd i s
triggered to work. Then the buzzer sounds alarmloudly to nmake people

al ert. Theretivcwttligy cicanidfornsignalasmpliftingeectifing yndgamplingrfiloering me and
a fire caused by it could be avoided. In Figure 3 the temperature detecting
circuit 21 ihé &@gguttlfer p@mmgmomuﬁm the fedoslesm b, @

t herm st or t.herm st ne atl ve terrperatu
coef fici ent f‘ﬂé‘t‘ﬁi g?“ °I“r?ul'—tl ‘&ir"@‘@e‘t‘lh 30#1%’251 legr%@Hltn&econt rol

t 22
Cer minal 10 5 SAvaR d8eR AR bffol fepliros Ay @téa‘%ﬁ BRI ougn
the resistorghdfifle “Rblof £TBRAESINE! iV, tﬁé‘ehs"gf&tntﬁdlpmrh%%ﬁhm%&u&t)rt he

comparator is coupled with the +terninal 8t the source t hrough the resistor
R8, and coupked détédt thieestansioftthe Ad ascry| landsSoepupliedova tdirduie foegati ve
term nal of the source through the rheostat RP2 therm stor RT1. 6 When

t he tenper at sompafing adcontpeting | 3suchokageaforer efiernat &, pracessads by, an he

resi stance of the negative tenperature coefficient therm stor RT1l reduces,
at that tinme the voltage of the signal isnput termnal 9 of the conparator

| CI C decreases. When the tenperature of the connector is raised to the
predeterm ned tenperature, the resistance of the therm stor RT1 reduces to
a low resistance value and the voltage of the signal input termnal 9 of
the conparator decreases to a low electrical level. At that tine, the
corrparl son result of the corrparat or |s that t he voltage of the 5| gnal input

I Y Y - a



+ RP2.is coupl ed between the resistor RO and the therm stor RTI which is used
for trimmng voltage at the signal input term nal of the conparator by
changi ng the resistance. For exanple, when tenperature is at a

predeterm ned tenperature 70f5 C, the output term nal of the conparator
outputs high electrical level as a result of trimmng the rheostat RP2, and
the LED2 emts flash, at the same tine the audio alarmcircuit 15 is
triggered foriraiitforamplifiing-estifyong bad samphingdiltérmeg 18, Pheheatier thenpar at or
| C 1C can accel erate reversing of the conparator when the tenperature is at
a critical alloaiiﬁﬁ,pfiipdﬁr,geéﬁ‘@ gereent; breogasput hendbe eoltage srerss dweeenddspar ent

Lo T TdbAE bl ot R PSS R P
can, 0¢, Used SuSUNSLAL MU LPR ISOIAEA R 1iEh fpp SR SSphbnbAaliacss o e
needs t he pefADRF Aertaidlg WahSbé bt dPEMLSliffe 46 HRIRANhGLBAILISRL . 11

addition, if e positive tenperature coe cient thermstor was used, the
connection Oéuxbﬁit\/\ﬂ@t@cﬁﬁ% diswitt | YRe anitptinevol@gat bF aht egipduial for odighdle
conparator 1C 1 C would be in reverse as showmn in Figure 3. It should be
noti ced t hatamplifyahgmepifpingf andresagiplin@2filt@dng nl Figweguldtedated voltdgee
teaching of the present invention will be within the scope of the present

i nvention. |¢PIFESHORAING totapredatermingd alasmacusreny) hepseat tq the eireuit & swi t ch
for manual testing, one end of gﬁiéh is.coypled with the high.,el ectrical

| evel terni nMBArHgANkPYRULIRE dR for oprling, gpte§tng compagsaton Whahiigal of

Corminar v2-eaflichlicalfed EBRl A LTt dbuly ChoF BUEREIS LRI, o 1he
oper at i onal Qq@péﬁtkhﬁﬁrolk&eloﬁsgﬂglﬁﬁg iRubC Il rekdh tﬁeflﬁgféSIE%I S¥thes

| ocat ed between the term nal he operational anplifrer 1C 1 A and

+t erm nal ofcitdudt forlgongparfig dddadutpheinpaaiarhidhethei digudt fiog woinpatinghend
overcurrent alarmcircuit and the overheated alarmcircuit is formed. Wen
the switch kautpstting wihduvert thee therapenational amplifierhié} 1A oueputRps high

equi val ent to be orted. If e nperature is very high, then the

conpar at or 1kevel. c B tsepsistar Uﬁ&@rﬁ%glﬁmaf?uﬁﬂé bsGRmEE £PNAYHFYR ci r cui t
is triggered e buzzer Bzl sound nd the LED? flashes, Thes

denmonstrat e %CL X Y HERYE ﬁﬁdi‘%aﬁ?fcf?ﬁéﬁﬁ {5 SHet. 82%@ e’f’%tscﬂ?'s-c['ui tjgtafl‘if> wor k

wel | . Becaus : ' i i -whe isnduct or
L1 has no Cu%%{l%él&%‘? ?%%Waen@{%gfﬁg%e?%%%gﬂgﬁ%g#gp ﬁﬂ%;&e?déﬁflek!gdhﬂgs no
out put, a pogetdoliectorlof e WIN gfterl Beig Iskparatedb@ iRy DShéent iR oRRGdbIW e
source is provided to the termnal 3 of the operational 1C 1 B. \Wen the
swit ch K1 t osiectrwat lewel andrisrtalggdied toheotker i eabuzzeoB 2 Ihsoumyde ithe iabanml
anplifier IC1 Bis set lLower to a negative electrical level and the

oper ati onal lowgly. fthen peaple cantipmedistebhkaowdheilead of theeappliansps thiwo

guereurrent gl el el L LR edl the pazel BEL sounds g0t e LeD
circuits alsg, é?T‘EQ.chH&IeYet %Ml:‘%&ret(ﬁf‘thé‘@hrcﬁﬂ fgxlsihg]&ﬁxg 23’*%%‘2%%9%& ent

position, the device is In e nornmal working co
and/ or over hgad sahpling-diretifig 3n PigdrBd Rrifdrated By et dRteddigofrhme! 1Xgs a
purification and protecting circuit 31 of the network voltage conpri sing
vari ster RV HiguRy3, TRvVGirewit ¢h imFegure 3nacheds:i the ppemtionb] meplhisenI€hd, sour ce
input termnals L, N E, for protection fromsurge and |ightning strike,
and a capaci ¢apacgon Q:%rfﬁ&'é@édﬁ?n R3ardirde Dhethpostat tiRL.seanaskor fput In
termnals L, N, .fgr resi.raining high, frequency, pul se. of ertain,range.
The over cur r ¥ Chaﬁlf/ B?SléV%rt‘ﬁr agpgrth?d)égfﬁgya% @r"?ﬁé{;‘ercmi‘§§§"“'gl rcuit
32 which cap ) . ' TR
ectfying.fPTtans fyRRRRARoC B wdd By HOLIAR TR b vt o,
and the di odgrddnd, “Neshiduph Bb rAitdERD 88 WP AXOhiRIReSE@PLt e&higani ode
ZD1 for providing a power source to the circuits of the present invention.
The devi ce ofhrbtigh ficessistorf RBL h8b bynstlecksg ehd pasmpotiiopofele bedisveeR2 he
source termnals. If the receptacle was used in overload but rectifying
action is nowithdk®properly the voltagn witieh comesrfromdhe barminalsS aast be pwicat of t he
fuse, then the fuse would be broken to carry out the protection. In Figure
3, notes: 1. The nmutual inductor L 1 is4forned by winding [err] 0.6nm
enanel insulated wire 20 turns on T 13 *7.5 * 5 toroidal magnetic core to
construct a toroidal magnetic coil of 24uH as an inductance coil. 2. The
LED 1, LED2 are ~ 3 nmred emtting, superbright, self glister type |ight
emtting diodes. 3. The therm stor RT1 is a glass packaged negative
tenperature coefficient therm stor: NIC 10K t5 %




4. The D.C. resistance of the L2 is 350 S2 + 20% 9 \Wat is clained is:

1. Aload overcurrent alarmdevice , characterized by conprising: a current
detecting circuit, constructed by a nutual inductor L 1 for detecting
current changes in the |oad and outputting in voltage formto an circuit
for amplifying-rectifying and sanpling-filtering, its primary coil being a
single turn coil formed by a power line "N' in series with the |oad; a
circuit for a@il@tﬁﬁd &Pmlopﬂ?t% ré&erflwwchhd thardodan i, |Slatr@tl¢d1§)’§hﬁd| ng the
vol tage sign i t to a circuit

corre the current., detect.in
for conpari ﬁge%ﬁﬁ g}tl rfg &y 4B 15aPIS RS- el 11 f‘?ﬁt? H#HVEng

cones. 11 om LFEM %ﬁﬁwaftﬁ% 8%81%_ ?%HRQ?%E{?F’M dﬁtr@%%??ﬂé?ﬁ g
when the outputy; v’Es'thg 1 gax“ IthE &%Ei%&eefof%h%' gﬁ!}a &M
circuit belngtr gger e Re Same B e an audio alarm

circuit bei ngnplifiGderiey ﬂe@tsﬂir\RS tdieded E"3”D4alﬁ|vﬂﬁbh #AFo¥istor R8I diodan audi o
alarmcircuit; a manual testing circuit. ~. The device according to claim

1, wherein slwd)étﬁormru stibleestanduydovoltagetciichita rifHenawhiendhe tvaltagd.of The
devi ce accor di ng to claiml1, wherein the circuit for si gnal

anpl i fyi ng- the tpdsitivey texminala Apteaokest the @mdegemmpd . lan lerger athaonal
?We)lolsz ;te r R:gcs:l E ard v ftgéé) of the negcz:l%ivertgﬁrlmsr{a 2, the opeRr%tlonal amgﬁﬂg)rz ICf‘nd an

outputs high electrical level, so that the flash and audio alarm circuits are
triggered for alarming,.

The circuit for comparing and outputting 13 and the flash alarm circuit
14 and the audio alarm circuit 15 shown in Figure 3 can have a variety of
modifications, for example, in stead of the circuit 13, a time based circuit
555 can be used as the trigger control circuit. A predetermined voltage in the
circuit 555 is used to set a valve value. When the output voltage of the
circuit for signal amplifying-rectifying and sampling-filtering 12 is beyond
the valve value, the 555 circuit outputs low electrical level, but at that time
the transistor VT1 is abolished. The luminescent diode and the D5 of the
audio alarm circuit 15 are’ directly coupled with the output terminal of the
555 circuit, so the luminescent diode becomes luminous and the buzzer
sounds alarm signal.  Of course, the Schmidt circuit also can be used as
the comparing control circuit, and after corresponding modification used for
controlling various alarms. It should be noticed that any vanance of frame
13,14,15 in Figure 3 based on the novel teaching of the present invention
would be within the scope of the present invention.

In present invention, the rheostat RP1 has a function of making the
voltage in the positive terminal 3 of the IC1A correspond to a predetermined
alarm current through changing of resistance. For example, when the

current is at a predetermined value 14A + 1A, the circuit for comparing and
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4. The device according to claim1, wherein the circuit for conparing and
outputting includes: an operational anplifier IC1 A a resistor R5, diodes
D3, D4, when the voltage which cones fromsaid circuit for signal
anplifying-rectifying and sanmpling-filtering reaches reversing high io
electrical level, the conparator inverts, the operational anplifier 1C1 A
outputs a high electrical level, said flash alarmcircuit and audio al arm

circuit are toutpgeingd éwpgis\tegiaBledtiddlNlewel amereg‘?‘%?@fiﬁl@f@%%%%ﬁ%];ail aim1l

or 4, wherein said flash alrmcircuit conprises:. a resi si st or
R7, a transi B} svthat tf alafhlcirgpit inniggerbdiféraassing di ode LED 1. 6. The

device according _to claim1-4, wherein said audio alarmcircuit is jointly
used by the over@l?fQ‘@rYPf@&ﬁ@g migirecliandahdh¢ Henciicer be diccdvalhaamdcilaghit. 7.

The device according.to any aof claim1-4, wherein said audio alarmcircuit
conpri ses: acbrSWtc_ g’@rﬂrEF%’ta‘P‘éﬂﬁqW‘”r@Sdmdm, wich, thei aescidb, D6, a
SRR ST PR KRS T W X G
integrated cichGplihg with the +terminal of the source and N,,, for detecting the variance

of connector temperature and outputting in voltage form to a circuit for

comparing and outputting 22; a circuit for comparing and outputting 22,

which comparing the voltage which comes from the temperature detecting

circuit with a predetermined voltage, when the output voltage of a sampling

circuit 21 reaches the low electrical level making the comparator IC1C

invert, the comparator IC1C outputs high electrical level and the transistor

VTI1 of a flash alarm circuit 23 becomes conductive so that an overheated

indicator LED2 is energized and starts to emit flash and at the same time a

negative trigger type audio alarm circuit 15 which coupled with the collector

of transistor VT2 after separated by the diode D6, becomes low electrical

level and is triggered to work. Then the buzzer sounds alarm loudly to

make people alert. Therefore they would immediately take rectifying

action on time and a fire caused by it could be avoided.

In Figure 3 the temperature detecting circuit 21 includes the resistor RS,

R9 and the rheostat RP2 and the thermistor RT1 in Figure 1, the thermistor

is a negative temperature coefficient thermistor.

In Figure 3 the comparator of the comparing control circuit 22 is a
operational amplifier ICIC, the voltage reference terminal 10 of which is
coupled with two terminals of the source through the resistors R10, R11
respectively; the signal input terminal 9 of the comparator is coupled with
the +terminal of the source through the resistor R8, and coupled with the
resistor R9, as well as coupled with the negative terminal of the source

through the rheostat RP2, thermistor RT1.
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© 9. The device according to claim?7, wherein said police vehicle alarmI|C2
is a negative triggering integrated circuit. 10. The device according to
claim7, wherein said diode D5, D6 are isolating diodes, and are coupled to
the collector of said transistor VI 1 and the collector of said transistor
VT2 respectively so as to make the overcurrent alarm and the overheat alarm
do not interfere. with each other. 11. The device according to any of claim
1- 4, wherein sai‘dhepicatempesatusepf the eernectory such aga reggptadte, 11s caise®d t hr ee
units of the,integrated circuit 1C 1; LM324. 12, e devj ce .accopdi.ng to
i m T, el FEHENGHR Alatie dlsepiiye ettt dosiagent thmpr Bty

triple-thro Lt.C i i ; I i i

el ectrical wgv\é}%ésf ghrtﬁ%gﬁﬂg? etp%e%lﬁg%mggt%g %ﬁt ﬁ_&g\lﬁﬁgﬁ%ﬂg&{%r%oﬁt&hcﬂ ; the
comon t er m AghpAhtdbhiCIC | gechidBs. e IWhehtfeh feriisdatury ot fletSfHechir fshe pover
source through a termnal 32; another end of ich 1s coupled wth the

term nal 2 ofaisedaoehepaidetsilinadieiperaturd, thd rédisticeusfitha thermifter RiMal J3,

and a resistor R4 coupl ed between the termnal 3 of the operational
anplifier |Gedugessioch low eesistarzde flue hed gdovesltapewidhe spnhbmput erntiealt | ng
circuit of the overcurrent alarmcircuit and the overheat alarmcircuit.
13. The devi2&fdbe sommagatop deeseasss ta ailewielactnigblavieh i At ghaidipecthgdes a

Vo Cage. o orughaRbLl it B8 Ry 1 B BEE s ool ™
rasi stor Ry, gty oisIOFBE ke SothER o WERTERACL Kl 1 o DREVR 204
filtering capaghf @mfital 86 B chinp@lA6r ioﬁfddegqﬁ%@ eldttfcdl! RREE ARGt ween

the source termnals, when the receptacle 1's used i

in overl oad but no

rectifying daghoelet@icabHeveli makesreha@nsarsivtorlc VT2 Hecbn@d taadiuttitet fiderrel t
point of the fuse, then the fuse would be broken to carry out the

prot ecti on. lenitaipe ofearirvant dycthediestgtaroReE R sind the hwmgnescant dicalesbEDAc| udes a
purification_and praotection circuit 31 of the network voltage, conprising
varisters R\ﬂ%S?leﬁava §mpﬁéynaﬁep%ammpz,&§rwdle|alw gEewtlde source

input termnals L E, for otection forom sugge .and. lightning strike;
t he capaci tg%c@nldsi g‘%&?ﬁ’é‘&?@%i" f 63?1 df ﬁggggrgﬁmﬁ)gnalg%mgo i‘a@(ei ﬁ%ts
termnals L, fQr L abiRg i ghe : r gl nge.
15. The conn%%nélroglbséﬁﬁggﬁh ﬁlg%r%g&agﬂﬁgﬂ%ﬁogwggd%&&c gf‘rﬁ?'?g frhrI\l(rgda a
t enper at ur e ggjigatfireGattadby it. f or detecting tenperature changes of a

connector and outputting in voltage Formto a circuit for conparing and
outputting ; In the temperature detecting circuit of the present invention, an rheostat
RP2 is coupled between the resistor R9 and the thermistor RT1, which is
used for trimming voltage at the signal input terminal of the comparator by
changing the resistance. For example, when temperature is at a
predetermined temperature 70+£5°C, the output terminal of the comparator
outputs high electrical level as a result of trimming the theostat RP2, and the
LED2 emits flash, at the same time the audio alarm circuit 15 is triggered
for alarming. The C6 coupled with terminal 8, 9 of the comparator IC1C can
accelerate reversing of the comparator when the temperature is at a critical
alarm point, and make the output stable.
It should be apparent to those skilled in the art that the comparing

circuit 22 shown in Figure 3 can have various variances and modifications.

For example a Schmidt circuit can be used to substitute the comparator. Of
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a circuit for conparing and outputting conparing the voltage which cones
fromthe tenperature detecting circuit with a predeterm ned voltage so as
to control a flash alarmcircuit and an audio alarmcircuit ; a flash alarm
circuit; an audio alarmcircuit; a manual testing circuit. 16. The device
according to claim15, wherein said tenperature 12 detecting circuit
conprises a resistor R8, a resistor R9, an rheostat RP2 and a therm stor
RT1 for det coursiyittiealsernassible Hisatlag comparasorisrvbstibitehhy thetimethasag in t he

f f | . .th [ it f [ d [ . 17.

The dovi co GARHHGIIg. B8 it Py BEcdindhe (FPrReBhlc PREVRT Ioobe CUABrdRy and
tputti i | ud . t | &k.C, { st ors. 0, RL d C it

& Tor - conpurirgoonae SABRuRN T pidbinat BRpEhORTvS AP nptiab R ePeicfdl "Ci 1 Cli

with the pr l t g %Etﬁafé [fa hSaikidl
predeterm ngcgg%fgfs?é th ‘g&gu?%ﬁ"“ygﬁba‘ggﬂé t %E tﬁ%k’;g)selpg% éﬁg dtéeg?%%ﬁvﬁg
circuit reageffidaCof MY RnBfiritof C 1CaYEh1dHRIn feRBrse UIRALANN Fign% C
inverts, and make the caparator IC 1 C output high electrical Tevel so that
said flash dtahould beunoticahthaaudy ehahge of daneaill, 22,23 in Figgured basedi ve t he
alarm 18. The device according to claim17, wherein said circuit for
conpari ng areh e peaching ofithe piressnt devention wallabs vothizaherscope iof thennect ed
in parallel between the termnal 8 and the termnal 9 of the caparator I1C 1
C. 19. The JUFFLH BYEWIO% ng to claim 17, wherein the reference terminal 10
of said conparator.. Cl C,i s, cou dywith two termd nal f the po source
t hr ough t he resilgt%'ggrq?fé)ihﬁffatczlswcﬁ @e?’?ﬁietﬂ@esﬁgﬂﬁ'l 'Oﬁ’bﬁf‘}?&cﬁﬁﬂrnal 9 of
sai d conpar -1 u itk t i t - istor RO
and the rheggltgél‘tldl%%éﬁs’hée&o_ @ﬁf&%@g???@ﬁ@ﬁ@%ﬁs 8r élglégéo}gtrﬁ%e}%tlégato t he
term nal " Nafmidad@f ShORTN thitigh 4 RbmimaAll19thHeScoth@@naesiraHofvhith Re
+term nal of the power source through the resistor R8, the output term nal
8 of said cormmled euthi the aegatve eatntimalt dfethe rsansiesthooughr tédniiosigh? ; tand
resistor R12. 20. The device according to claim17, wherein said flash
al arm ci r cuianatherpend &f whichsisscowpled with thestesminal A f thet pperatienddr vT2 of
NPN type and a D. .. _The, devi ce ording. to aim 15-17, wherein said
audi o al ar m%PﬁE?:‘iZch i @PE@@itﬁWVaﬁgd &egﬁ@rc}g{%‘ﬁ%@ﬁt etyveen e reuit
and the overdegtn Rhafimhe dhetionaPnpliier REYAGRAAREARIINGE 1 A¥edlsoC] &I m
audrorala ul venhi C

15-17, wherein sai rmcir conprises a police e alarm

| C2, resistqhge 'ﬂxé%m&alﬁestﬁiﬁ@%u@ef e cﬁrekéxﬁréitsélﬁﬁn\@?c\ﬁf‘,ahaduh‘ét or L2,

and a buzzer BZ1l. 23. The device according to claim?21, wherein said police
vehi cl e al argwerhéated abbmi ditgy Bifedned.r cCWhencthe nedehi K¢ i§ swiiglesd toyhe.

terminal J1, the thermistor RT1 is equivalent to be shorted. If the

temperature is very high, then the comparator IC1C outputs high electrical
level. The overheat alarm circuit is triggered, the buzzer BZ1 sounds, and
the LED2 flashes. These demonstrate the overheated alarm circuit 21, 22,
23, 15 circuit all work well. Because of the function of the resistor R4,
when the mutual inductor L1 has no current induction and the operational
amplifier IC1B has no output, a positive voltage which is a little higher than
the negative source is provided to the terminal 3 of the operational ICI1B.
When the switch K1 tums to the terminal J3, the terminal 2 of the
operational amplifier IC1B is set lower to a negative electrical level and the
operational amplifier ICIB outputs high electrical level. Then the

overcurrent alarm circuit is triggered, the buzzer BZ1 sounds, and the LED1

8



24. The device according to claim 22, wherein said police vehicle alarm 1C2
is an integrated circuit of negative trigger type. 25. The device according
to claim 22, wherein said diodes DS, D6 are isolating diodes, and coupl ed
with the collector of said transistor VI 1 and the collector of said

transi stor VT2 respectively so that the overcurrent alarmcircuit and the
overheat alarmcircuit do not interfere wwth each other. 26. The device
accor di ng t dlaghgs. of Tidseidenidnsirate the@vercurmeat dlappesieduitorR | 14adplcutuess 1C 1
A ICL B, IC1C are three units of the integrated circuit |IC 1. LM24. 27.
The devi ce abssorgrkgormallyai Whe thehewdth Khdooasesual theemuddlg poisttion; t

i ncl udes sin Ig- ol e tripl e-th[ow w tch K1, one end of which is coupled
with the hi éﬁe FUCE 1§ E‘a‘h‘elné\‘?@la Vorkng£ondtionse t hermi nstor RT1 through t he
termnal J1, theycommon term pal of .which is;coupl with the negative
term nal of the%BS\Bé'Fr%{ﬁnéém%f@dﬁﬂmtahgp rq‘ﬁvh%ﬁ% o?%xcgﬁ%s[eﬁ }nvgﬂtgorbf whi ch
is coupled with: %r]@’m Lo tfor® ﬁ]rgqé-' gp‘? [ fl t hr ough
the term na}%%oihsl,n_tcgﬁlggt resz}ténoén(tﬁﬁtgc@a ed'l- & %vlegm%{elét%)rdr(ngﬁgﬁ of the
oper at i onal c%?ﬂﬁdsﬁﬁ&EVaﬂiQele’efl?RﬁVz’:Wﬂwﬂ?éh & cohfiectoV i farkRel WitWebhe
testing circuit of The overcurrent alarmcircuit and the overheat alarm
circuit, 28thdBeuteVinpat eeedials ig N,OEafur prbteetion rfrdih-stifge whdlghming is al so
conprises a circuit for stepping down the voltage by capacitors,
rectifying, stake, e atcapacitori 6 commetiedtiar parglielobgtvmeen dbe ssovoter oxput or sai d
devi ce, including, the siep-down capacitor C2, the discharging resistor R 1,
the 14  volteay@als sy forirpgjrainingdighirequency pese o2 AEIIENIABED 1 and t he
filtering capaciktor C4, wherein said deyige al so.compri,ses_a fuse di sposed
bet ween Che. sour s 9B pfeRt: Shdlpf ML fnf &% BEtRF e duiFSa8' ot no
rectifying L@N3HS | [ «?ggﬁln rd.en a : mel t
poi nt of thgﬁcgge?tt e usrbgbg\/\l/c))lhlgFt% ro%ggovglg t?:lgr%?/l%t B?hgé%?gtbgsgti on.
29. The devirgétifyaspfilteritigtaadlodiape-biabiNdiag fbfined blcapaditoes Cde€4 bad
purification and protection circuit 31 of the network voltage, conprising
t he vari st eth®didgde B2 residt8r Rlhay waele as cimnaoltagk-stabpenred deddendDlefon t he
source input termnals L, N, E, for protection fromsurge and |ightning
strike; the REp&HIS @r POWEr SQUEENife the GURHity O tbecprepentwiswgntior sdbitce i nput

termnals L,,N.to strain h'h%&fr.e ancy ul sg of certain range. 15

A Age, Ay iR e PisencTRther dngludath duise st e ey o hss SOBC s i) xg
calcal ca] c / C ] cal cal.cal.gal:cal.cfal.cal cal cal c
a] ca] ca] ca] ggﬁ}@(‘gﬁ: a?}ég‘?%:zg‘%e@%ﬁ%%/ ‘fﬂﬁ?@%@%ﬁ%@ﬁ%ﬁ%ﬁ%g‘ g ;

KKKLOL} xsni hogkieed] fofife] wikaahe dheehe AleBbe lcakialial seieahsal @ehcal cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! oLLLFMVIMVHNg NNNOGOOOPCPPPPLQQQ' Rt R{
RRATOTAUW [ [tha susedvdiliide) raken l® edrepbutihegdrottktiahcal ca) ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca![\__bbgjj 9l mPCPPPPLQQY' Rt R{ R
RATOTAUW [ [ } ksRigtreZB] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal*#cDy"109%&' ()-f3109%& ()- !'f
310%&' ()-f 30 ()-f310%& ()- 109K ()-#p*rz[ <ys910%& ()-y5GLO%& () -

4#109%&' () -!1f3Z210%& ()- 3! 1f 3Z109%&' ()-f;%! , 3Z10%& é) - 3f m-\ =Y" G10% i& ()-:1#341
09%&' ()-S! 3410% t-&1hg muityg ipductor L1 is formed by winding ® 0.6mm ename

insulated wire 20 turns on T13*%7.5*5 toroidal magnetic core to
construct a toroidal magnetic coil of 24uH as an inductance coil.

2. The LEDI1, LED2 are ® 3 mm red emitting, superbright, self-
glister type light emitting diodes.

3. The thermistor RT1 is a glass packaged negative temperature
coefficient thermistor: NTC 10K £5 %.

4. The D.C. resistance of the L2 is 350 Q & 20%.
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What is claimed is:

1. A load overcurrent alarm device , characterized by comprising:

a current detecting circuit, constructed by a mutual inductor L1 for
detecting current changes in the load and outputting in voltage form to an
circuit for amplifying-rectifying and sampling-filtering, its primary coil
being a single turn coil formed by a power line “N” in series with the load;

a circuit for signal amplifying-rectifying and sampling-filtering sending
the voltage signal which comes from the current detecting circuit to a circuit
for comparing and outputting after amplifying-rectifying and sampling-
filtering;

a circuit for comparing and outputting, detecting voltage which comes
from the circuit for amplifying-rectifying and sampling-filtering, when the
output is high electrical level, the LED1 of a flash alarm circuit being
triggered to flash and at the same time an audio alarm circuit being triggered
to give the alarm;

a flash alarm circuit;

an audio alarm circuit;

a manual testing circuit,

2. The device according to claim 1, wherein said current detecting
circuit is a mutual inductor.

3. The device according to claim 1, wherein the circuit for signal
amplifying-rectifying and sampling-filtering comprises: an oparational
amplifier IC1B, capacitors C3, CS, resistors R2, R3, a diode D2, and an
rheostat RP1.

4. The device according to claim 1, wherein the circuit for comparing
and outputting includes: an operational amplifier IC1A, a resistor RS, diodes
D3, D4, when the voltage which comes from said circuit for signal
amplifying-rectifying and sampling-filtering reaches reversing high
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oufputs a hig electncal level, said flash alarm circuit and audio alarm

circuit are triggered to give an alarm.

5. The device according to claim 1 or 4, wherein said flash alarm
circuit comprises: a resistor R6, a resistor R7, a transistor VT1 of NPN type
and a luminescent diode LEDI.

6. The device according to claim 1-4, wherein said audio alarm circuit
is jointly used by the overcurrent alarm circuit and the overheated alarm
circuit.

7. The device according to any of claim 1-4, wherein said audio alarm
circuit comprises: a police vehicle alarm 1C2, resistors R14, R15, diodes D5,
D6, a transistor VT3, a inductor L2, and a buzzer BZ1.

8. The device according to claim 6, wherein said police vehicle alarm
IC2 is a negative triggering integrated circuit.

9. The device according to claim 7, wherein said police vehicle alarm
IC2 is a negative triggering integrated circuit.

10. The device according to claim 7, wherein said diode D5, D6 are
isolating diodes, and are coupled to the collector of said transistor VT1 and
the collector of said transistor VT2 respectively so as to make the
overcurrent alarm and the overheat alarm do not interfere with each other.

11. The device according to any of claim 1-4, wherein said operational
amplifiers IC1A, IC1B, IC1C are three units of the integrated circuit 1C1;
1L.M324.

12. The device according to claim 1, wherein the manual testing circuit
includes: a single-pole triple-throw switch K1, one end of which is coupled
with the high electrical level terminal of the thermistor RT1 through a
terminal J1; the common terminal of which is coupled with the negative
terminal of the power source through a terminal J2; another end of which is

coupled with the terminal 2 of the operational amplifier IC1A through a
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terminal J3, and a resistor R4 coupled between the terminal 3 of the
operational amplifier IC1A and + terminal of the power source to form the
testing circuit of the overcurrent alarm circuit and the overheat alarm circuit.

13. The device according to any of claim 1-4, wherein it also includes a
circuit capable of stepping down the voltage by capacitors, rectifying,
voltage-stabilizing and filtering to provide a power source for said device,
said circuit comprising a step-down capacitor C2, a discharging resistor R1,
a voltage-stabilizing diode ZD1, a rectifying diode D1 and a filtering
capacitor C4, wherein it also includes a fuse disposed between the source
terminals, when the receptacle is used in overload but no rectifying action is
taken in time and the current had reached the melt point of the fuse, then the
fuse would be broken to carry out the protection.

14. The device according to claim 1, wherein it also includes a
purification and protection circuit 31 of the network voltage, comprising
varisters RV1, RV2, RV3, they are connected in parallel between the source
input terminals L, N, E, for protection from surge and lightning strike; the
capacitor C1 is connected in parallel between the source input terminals L,
N, for restraining high frequency pulse of a certain range.

15. The connector overheat alarm device, characterized by comprising:

a temperature detecting circuit for detecting temperature changes of a
connector and outputting in voltage form to a circuit for comparing and
outputting ;

a circuit for comparing and outputting, comparing the voltage which
comes from the temperature detecting circuit with a predetermined voltage
so as to control a flash alarm circuit and an audio alarm circuit ;

a flash alarm circuit;

an audio alarm circuit;

a manual testing circuit.

16. The device according to claim 15, wherein said temperature
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detecting circuit comprises a resistor R8, a resistor R9, an rheostat  RP2,
and a thermistor RT1 for detecting temperature change of the connector and
outputting in the form of voltage change to the circuit for comparing and
outputting .

17. The device according to claim 16, wherein said circuit for
comparing and outputting includes a comparator IC1C, resistors R10, R11
and a capacitor C6 for comparing the voltage which comes from
temperature detecting circuit with the predetermined voltage, when
temperature is raised to the predetermined value, the output voltage of the
temperature detecting circuit reaches the low electrical level that the
comparator ICI1C inverts, and make the caparator IC1C output high
electrical level so that said flash alarm circuit and audio alarm circuit are
triggered to give the alarm.

18, The device according to claim 17, wherein said circuit for
comparing and outputting also includes the capacitor C6 which is connected
in parallel between the terminal 8 and the terminal 9 of the caparator IC1C.

19. The device according to claim 17, wherein the reference terminal
10 of said comparator ICIC is coupled with two terminals of the power
source through the resistors R10, R11 respectively, the signal input terminal
9 of said comparator IC1C is coupled with the thermistor through the
resistor R9 and the rheostat RP2, the other end of the thermistor is
connected to the terminal “N,,”, the signal input terminal 9 is also coupled
with the +terminal of the power source through the resistor RS, the output
terminal 8 of said comparator is connected to the transistor VT2 through the
resistor R12.

20. The device according to claim 17, wherein said flash alarm circuit
comprises a resistor R12, a resistor R13, a transistor VT2 of NPN type and a
LED2.

21. The device according to claim 15-17, wherein said audio alarm
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circuit,

22. The device according to any of claim 15-17, wherein said audio
alarm circuit comprises a police vehicle alarm IC2, resistors R14, R15,
diodes D5, D6, a transistor VT3, an inductor L2, and a buzzer BZ1.

23. The device according to claim 21, wherein said police vehicle
alarm IC2 is an integrated circuit of negative trigger type.

24. The device according to claim 22, wherein said police vehicle
alarm IC2 is an integrated circuit of negative trigger type.

25. The device according to claim 22, wherein said diodes D5, D6 are
isolating diodes, and coupled with the collector of said transistor VT1 and
the collector of said transistor VT2 respectively so that the overcurrent
alarm circuit and the overheat alarm circuit do not interfere with each other.

26. The device according to any of claim 15-17, wherein said
operational amplifiers IC1A, IC1B, ICIC are three units of the integrated
circuit IC1: LM324,

27. The device according to claim 15, wherein the manual testing
circuit includes single-pole triple-throw switch K1, one end of which 1s
coupled with the high electrical level terminal of the thermistor RT1 through
the terminal J1, the common terminal of which is coupled with the negative
terminal of the power source through the terminal J2; another end of which
is coupled with the terminal 2 of the operational amplifier IC1A through the
terminal J3, and the resistor R4 located between the terminal 3 of the
operational amplifier IC1A and +terminal of the source to form the testing
circuit of the overcurrent alarm circuit and the overheat alarm circuit,

28. The device according to any of claim 15-17, wherein it is also
comprises a circuit for stepping down the voltage by capacitors, rectifying,
voltage stabilizing and filtering to provide a source for said device,

including the step-down capacitor C2, the discharging resistor R1, the
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action is taken in time, and the current had reached the melt point of the fuse,

the fuse would be broken to carry out the protection.

29. The device according to claim 15, wherein it also includes the

purification and protection circuit 31 of the network voltage, comprising the

varister RV1, RV2, RV3, they are connected in parallel between the source

input terminals L, N, E, for protection from surge and lightning strike; the

capacitor Cl is connected in parallel between the source input terminals L,

N to restrain high frequency pulse of a certain range.
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