1 | MPROVEMENTS | N OR RHIL L TRI P ARRANGEMENTS The present
I nventi (r)P& gggfbhns | rrpr rel ati ng to thermal ptiridBes/0002s
arrange t’s at is ar lelectrical circuits which trip or

cause a disconnection in the CIFCUIt when a predeterm ned tenperature is
exceeded. Sone types of electronic conponents are over-stretched or age and
becone irreversi bly danaged and may, if connected to a power source, get

very hot and eypROGIMATS IOR RELAIRCOTOCHIERAAT PR SRR RANKATREPS M Of
thermal trip sure | | using ial .

Thermal trips which are currently enployed include comercially available
trip assenblies red in.series with the coq§pnen mh chis lia
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speC|f|c tenperature. The addition of external conponents of this nature

not only iadissapssctiorin e cizruitivehen agpitedetermined dewpetatune is exgended.nass,
maki ng the device slower to operate. Attenpts have been made to incorporate
thermal trip arrangenents within the circuit including the conmponent which

is |iable to ovssheaipesibf bledirodid bempiaiehediard ovdrrdtpetched ot ageliahd U S.
Patents 33 11164 and 4486804 are exanpl es_of such_prior arrangenents but in
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is avaris drtiona ese priof arrangenents have i ncofporate
conponent strignior lenalosusaiizf amatrmsmstaahtthnusmng berames esseatidd. oThemImirmps
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described in the precedi ng paragraphs. The arrangenent shown in 4486
i nvol vi ng designed crulity indpdinggan ent@n@bmmmtspmg@mndsmﬁmﬂeéhaw t h
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circuit boar
components of this nature not only increases the cost of the circuitry but adds

to the thermal mass, making the device slower to operate.

It is the object of the present invention to obviate or mitigate these and
other disadvantages.

According to the present invention there is provided a thermal trip
arrangement including a component having electrically conducting members,
mounting means for the component, means for biasing the component away
from the mounting means, heat sensitive means for fixing the component to
the mounting means and for providing electrical contact with at least one of

_ said members, the fixing means releasing the component when the fixing
means are brought to a predetermined temperature and the biasing means
moving the member away from the mounting means out of electrical contact
therewith.

Preferably the mounting means is a printed circuit board or vero board.

Preferably the biasing means is resilient means. Alternatively the biasing
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It is the object ofhigilheetﬁa%emxepiamﬁention to obviate or mtigate these and

"2 ot her disadvantag r’r i o the present invention there i ﬁ}élprovi ded
I ng a thermal trip arran‘éfe"r‘f‘éﬁ?s’qo uding a

a ther maWO®OBBIR0dr r a .
vari stor nmounted to a printed circuit board characterised in that the

vari stor conprises a voltage dependent Resistor disc sandw ched between a
pair of nmetallic electrically conducting discs and in that the printed
circuit board provides nounting neans for the varistor conprising an
aperture TRGBGA FREYprinted circuit board for slidingly receiving the
varistor with the central axis of its discs generally parallel to the plain
of the circuit board, conducting tracks of the circuit board leading to
each side of téhepsas the @ranjanent habapplicdtioniwigh dnyelafroniv asingiopent

nounted ther.ein and heat .sensitive.fixin ns proyj ding, el ectrical
contact bé&¥ ﬁa’ééﬁ"althﬁai'éy tf?’i“i’&)(%?@’%’@%t“%e‘?ﬁht‘%‘gl PR YGRS
bei ng adapted to hold the varistor in the aperture and rel ease the vari stor

t herefrom when the fixing means reach a predeterm ned tenperature, the
nount i ng neans Preferahly agrazister ¢omprisgs meaetalf oide disospndwicherd betweencut  of

A ternat | Yo of RER RS 1R 188 BETER fiscky, BRTMARY theTEehiis discs e cs
are of a @fanditefetéicless thrmHbafaf the rhbelxidé dise. de disc. Preferably the

fixing means is solder having a predetermned nelting point. Preferably an
I ndependent track of the printed circuit board connects with at |east one

side of the di $fefeiblyIhe HRifY ' rdaNsGRIDId&! h¥thE-a predetermined melting

point.

Preferably the printed circuit board includes conducting tracks leading to
each side of the mounting means whereby said solder can connect said tracks
with said metallic discs.

Preferably an independent track of the printed circuit board connects
with at least one side of the disc for use in an indicator circuit.

Preferably the resilient biasing means may be part of a switch/contact
used to indicate normal operation of the circuit.

Alternatively, the resilient biasing means may operate a mechanical
arrangement to give a visual indication of the operating condition of the circuit.

Further alternatively, movement of the disc under the action of the
biasing means is used to operate a switch with a contact or mechanical

indicator to indicate the operating condition of the circuit.

Preferably, where a plurality of thermal trip arrangements are provided
in a circuit the indicator and/or resilient biasing means are coupled together.

Means may be provided to receive a displaced component.
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Preferably the resilient biasing neans may be part of a switch/contact used
to indi Qﬁb@ Bﬂ'o?al operation of the circuit. AVENDED SHEEBCcT/GESR/00025

Al t er nat p he resilient biasing nmeans may operate a mechani cal
arrangenment to give a visual indication gf the operating condition of the
circuit. Further alternatively, novenent of the disc under the action of
the biasing neans is used to operate a swtch wwth a contact or nmechani cal

i ndicator to inthes parthef dietchpbaeadibitinaidmictithahbabtihg iéaiscmalp! v,
where a plurality of thermal trip arrangenents are provided 1n a circuit

t he i ndi cdeotoasnd /8 Preest pgaiRst eneisPRENeRah§aGIPES.coupl ed t oget her. Means
may be provided to receive a displaced conponent. AMENDED SHEET WO

08/ 31203 ' PCT/ GB98/ 00025 3 Those
parts of the colipenenductitg trackoohatie wrihkedroirotitiigand ansy bayf be coated to
protect against environnental factors. The condug%i na tracks on the printed
circuit bdRiegetprpuiped geoBRSFONPRIAESe 188 ARRPYNT Of SJfiRFPESeRhand dtfunt of
sol der preﬁ%{ﬁué‘ﬂﬂaﬁﬁzﬁr{ﬁcﬁj ng characteristics. Further according to the
present invention there I.s provided an electrical conponent for use in an
arrangenent as defined in the preceding fifteen paragraphs

Further according to the present invention there is provided an electrical
component for use in an arrangement as defined in the preceding fifteen
paragraphs

An embodiment of the present invention will now be described by way of
example of with reference to the accompanying drawings in which:

Figs. 1 and 2 respectively show front and side views of a currently
employed, standard, metal oxide varistor;

Figs. 3 and 4 show respectively front and side views of a metal oxide
varistor according to the present invention;

Fig. 5 shows a side view of a metal oxide varistor of the present invention
mounted on a printed circuit board; and

Fig. 6 shows a plan view of the arrangement shown in Fig. 3.

) Figs. 1 and 2 illustrate a currently available metal oxide varistor 10 which
includes an electronic component similar to that illustrated in Figs. 3 and 4,
having a disc 12 of metal oxide sandwiched between two metal disc-like
members 14, the outside diameter which is less than that of the metal oxide
disc 12. A connection leg 16 is soldered to each metal disc 14 and the
arrangement is covered by a coating 18, for example, of an epoxy resin, to
provide mechanical and environmental protection. The connector legs 16 are
fixed in a known manner to a printed circuit board and connect electrically



An enbodi nent of the present invention will now be described by way of
exanple of with reference to the acconpanying drawi ngs in which: Figs. |
and 2 reyp@os/8283y show front and side views of a current |PfTé‘?R}186’9@g,
standard, netal oxide varistor; Figs. 3 and 4 show respectively front and
side views of a nmetal oxide varistor accérding to the present invention;
Fig. 5 shows a side view of a netal oxide varistor of the present invention
mounted on _a printed circuit board; and Fig. 6 shows a plan view of the

ar r angenenthelRWiiR thiopghysolder pitaghmenghiy 2 i | ustrate a currently avail abl e
metal oxide varistor 10 which includes an el ectronic conponent simlar to
that illustrated in Figs. 3 and 4, having a disc 12 of netal oxide

sandw ched bet wi8rereasoa netal oxdie vatistor isarsedrto describeeonedambattintinarodt er

which is | gss_than, that .of the netal oxi isc .12. A caonnection | 16 is
ol dered t REAERE I nOB, 1S By Tenlled asiyBbumbentoBay Bpttrstesina; i ng
18, for exgiiBltppe of campoReXYbiER dpplicAble &Y hH§ el@theHic €@mpdnenewhidcpnent al
protection. The connector legs 16 are fixed in a known nmanner to a printed

ci rcuit bolrdudesitwe serdictisigaembeys) y WO 98/ 31203
PCT/ GB98/ 00025 4 therewith through sol der attachnments. Wereas a netal
oxi de varistor is used to describe one enbodi nent of the present invention,

it is to be reaWsarsdheatypdef elomeohicotorhponehts, €6t exaholb metad bikide ype of
conponent but is Sar_)rpl i cabl e t | ectyoni c conponent which jinc]udes two

an
conduct i ngVHERIGES AT BT TS oy ped fhey BeeomsilErey 8RBl AARgdAN LTI o
metal oxidg énbg{}ieﬁélfﬁraﬁBﬁeP%ﬁﬁE,rEés«?&y(HotaﬁﬁFe\tf&?XatQﬁW I theyersi bly

darmaged an
circumstances, some form of thermal trip or heat resistant enclosure becomes

essential.

A metallic oxide varistor is a component used in surge or transient over-
voltage protection. Often this component is placed across the mains supply
with the purpose of surpressing any high voltage transients that may be present
by diverting current through itself.

End of life occurs due to exceeding the current capacity of the device
either by one single large event or more smaller events or by overstressing the
device by applying a too high supply voltage continuously to it. If the
overstress is very big the device tends to fail quickly and relatively cleanly.
However, if the overstress is small it fails slowly getting very hot in the period
leading up to failure and emitting gaseous and solid matter. It is known to
connect a fuse to disconnect the component when the overstress is big and a

thermal device when the overstress is continuous or small.

Currently commercially available, or specifically designed and
manufactured, trip arrangements are wired in series with the varistor and the
present invention obviates the need for a separate component. According to
the invention the varistor has no connecting legs extending from it and is
essentially uncoated. A typical example is shown in Figs. 3 to 6.



I f connected to a power source, get very hot and even catch fire. In these
“Circumns 505 0ME formof thermal trip or hgat resistanpcgmnbmmmms
beconmes 'esSential. A netallic oxide varistor is a conponent used in surge
or transient over- voltage protection. ten this conponent is placed
across the mains supply wth the purposé of surpressing any high voltage
transients that may be present by diverting current through itself. End of
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98/ 31203 resistor overheats to a temperature beyond the pre_determiﬁ@ar/t%%%fﬂﬂ?@ #hen
Figs. 5 and 6 show that_ the varistor is nounted in a slot forned In a

printed ctheseldepsaelss, 2be selder sompositiongbeingispeniallyichioser sunh yhat itght er
greater t t hi e ' C S | . ers 14, and
2 Fength el Ale U MRS min YAbBH el IR abb B TPHARRRELT [ he
vari stor géparating the varistor from the board when the solder melts there is no supply

to the varistor and consequently the problem of overheating, fire and the

emission of gaseous and solid matter is overcome.

According to one embodiment of the present invention the varistor is
suspended below the board 20, that is it is mounted in the position opposite to
that shown in Fig. 5. With this arrangement, when the solder melts gravity
causes the varistor to fall out of the printed circuit board.

In another arrangement illustrated in Fig. 5 a resilient member in the
form of a leaf spring 30 which is biased when the varistor is inserted into the
slot pushes the varistor out of the slot when the solder melts.

It will be realised that the surface area of the metal members 14 below
_the printed circuit board have sufficient area to allow an efficient solder joint to
be made to each side of the varistor. The design of the printed circuit board
tracks 22/26 also are designed to allow for this.

Further, the arrangement according to the present invention is compact,
has low thermal mass and will operate quickly. As no contacts are present
welding and jumping under transient conditions are not a problem.



accomodated in the slot in the manner illustrated in Fig. 5. The printed
circuit board carries the normal circuit tracks 22,24,26. The si cal and
el ectri celo 9smmzidct i on between the printed circuit boar d 2€qgﬁaﬁ?%329aristor
is achieved by the use of solder illustrated in the drawings by the dots
28. If the resistor overheats to a tenpebature beyond the predeterm ned
tenperature then the solder nelts, the solder conposition being specially

chosen such that it nelts, at t pr.edet er qi ned te erature. |f neans
are provided fol @bepwaﬁ%r%égo 439&@%@ Fito tothe GirGHBRORILTagh Hor

melts therg,d $18% gwaﬁls&&f is h*tqm(?mb 2941@'6.0 Sofélkgio\ﬁ $f@eRfQREGM of

over heat i ng, re an e em ssion gaseous an metter 1S overcone.
Accor di ng ¢antinuite obaliersplit tafcktibdogt asénhis loge of icon tinétyvani ks utilised to
suspended bel ow the bhoa t.ed in the position

opposi te tPPIRLE 2 OFﬁ‘ué‘qu 1331%@10{’ H%‘E‘sﬁﬂr%nﬁwl'}aﬁ?rent when the sol der

nmelts gravity causes the varistor to fall out of the printed circuit board.
I'n another arrangement illustrated in Fig. 5 a resilient menber in the form
of a |eaf sprinYagousmedificatipnssan hﬂmdteh@tham geparting frns:ethaattopntod the
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made to each side of the ristor. The design of the printed circuit board
tracks 22/ am%t%%uﬁ&l}vlarb@oﬁ%omr&m 1ate somnoneRt having.twy metdifent

according él@cﬁf&l%ﬁﬁﬁ@ﬁn%@lé?ﬂéﬂt@n is conpact, has |ow thermal mass and

wi || operate quilck o0 contacts are present wel ding and junpi ng under
transi ent conditions are not a problem WO 98/ 31203

PCT/ G898/ 00025 fi\he electronic component illustrated in Figs. 5 and 6 is mounted to a
printed circuit board but it could be mounted to any other suitable substrate
and be ready for use in combination with another circuit.

The biasing means on the electronic component as described above is
gravity or the leaf spring 30. Any other suitable biasing means may be
employed either pushing the component from below the board, pulling it from
above or rolling it from the side.

The leaf spring 30 may be part of a switch/contact used to indicate the
condition of the circuit or may operate mechanical means giving a visual
indication of the condition of the circuit.

In a further modification movement of the disc may be utilised to

_operate a switch/contact or mechanical circuit condition indicator.

In an arrangement where plurality of components of a similar type is
employed the biasing means and/or the circuit condition indicators may be
coupled together.

Depending upon the circumstances of use it may be considered

advantageous to provide a receptacle for reception of an ejected component.



In the printed circuit board 20 shown in Fig. 6 the circuit board track to
one side of the varistor is split into two 24,26. Upon ej egit,eBo8)do0ks1€

vari st or Wgﬁgf?m?ty on the split track is lost and this |oss of continuity
can be utilised to operate a visual or audible indicator of varistor
failure. Various modifications can be madé wit hout departing fromthe scope
of the invention. As indicated above, the el ectronic conponent nounted in

the printed circguj 1 cqrdi i i on
need not be a var Parad Bl shef R Rilie EtE e S Bet S Mot Sithob YRS, 07
two met al | iof iehetin cermectiondamithithe stldeefiiosn efiironheeitalemd nreehpafabt
illustrated in Figs. 5 and 6 is nounted to a printed circuit board but it
coul d be né@HIAEE-t o any other suitable substrate and be ready for use in
conmbi nation with another circuit. The biasing neans on the electronic
conponent as described above is gravity or the |leaf spring 30. Any other
sui t abl e bi asi n¢/ariarssothey mpedificptiopsdcan bdpradeusithoyt départngfoonnthe r om
bel ow t he board, |ling,jt fromabove or rolling it fromthe side. The

| eaf spri néc%eﬁﬁ%‘ﬁg“ﬁ%qonof a switch/contact used to indicate the
condition of the circuit or may operate nechanical neans giving a visual
indication of the condition of the circuit. In a further nodification
novenent of the Whist endeayeuring) inste faregpingaanecificafionde/ dramt aidentden to

of - conponeiosE et teIyiafibhdliovelito fh &f pANATE Tnniifldcelr shBpldY
circuit corst dndérstoutl deitahe Applidagitadaipheprétecest & respepeofiang papaitablee
ci rcunst ances of use it may be consid ant a?eou to provide a

red ad .
recept acl e fearurearsombinatdpnaf féi‘Bé‘teéél%'S Qe referred to and/or shown in the
drawings whether or not particular emphasis has been placed thereon.




WO 98/ 31203 This Sheet Has Been Repld PCT/ GB98/ 00025 7 A
partial coating may | the conmponent to protect those parts of
it not |Woommmst|orijmmﬂ"m§ﬂ’ er from envi ronment al aRAT/GBOHIGRT al
damage. Various ot he s can be made w thout departing fromthe
scope of the invention. Wilst endeavouBing in the foregoing specification
to draw attention to those features of the invention believed to be of
particul ar inmportance it should be u@;&_&god that the Applicant clains
protection in respect of any patenta ture or conbination of features
her ei nbefore referred to and/ or shown in the draw ngs whet her or not

particul ar enphasis has been placed thereon. CLAIMS 1 A thermal trip
arrangenmeht i ndlthermal aipamrasgementinchuling aaccpmpnneut bamgmﬂectmaaﬂy

i oo sanchnsiscH RS EnhE mERRR ol SBe ot orRN, RERRRIE bR cco”

and in thgie édEpﬁﬁemta‘WhWﬂrbﬁthHe ARGt AE Qi des Heaw @thﬁ@vmmns‘ fur fiiag
vari stor conprising an aperture through the printed circuit board for

sl i di ngl ytecc@npPRgpY Weth@m%mng\msﬁnﬁ r@@dc@mrw@%gse efitriralcantaewith
eneral | ﬁ,ggl t ks of
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conduct i ntjm:lﬁxmg(ﬁmanwarei lxDughnmraIprtdehermmechminpeaIruw(mi the/biaking ng
means providing electrical contact bet n said.discs and tracks, the heat
Sener ¢ vees aOHiBa e BRrmBCLARBY JHOTD O IP YHUE HSASE Rt S4rtiSHbr t ur o
and rel eagghthRetReeivhor therefromwhen the fixing neans reach a
predeterm ned tenperature, the nounting neans including al so biasing neans
for urging the varistor out of the aperture.

2. An arrangement according to claim 1, in which the mounting means is a

circuit board.

3. An arrangement according to any preceding claim, in which the

component is a metal oxide varistor.

4, An arrangement according to claim 3, in which the varistor comprises a
metal oxide disc sandwiched between a pair of metallic members in the form of

discs.

S. An arrangement according to claim 4, in which the metallic discs are of a
diameter less than that of the metal oxide disc.

6. An arrangement according to claim 4 or 3, in which the mounting means
/includes a circuit board having conducting tracks leading to each side of the
mounting means whereby the fixing means can connect said tracks with said
metallic discs.

7. An arrangement according to claim 6, in which the fixing means is solder

having a predetermined melting point.

8. An arrangement according to claim 6 or 7, in which the conducting

UM " e




of a di 8R1408SS t netal oxide disc. 3. pcr/AABISHOESgENMENt
accordi n al m 1 vvhi ch the heat sensitive fixing nmeans

i s solder having a predeterm ned mel tinggpoint. 4. An arrangenent
according to claim3, in which the conducting tracks on the circuit board
are of predeterm ned geonetry to optim se the anpbunt of heat sensitive
fixing nearmckgroystd ciandt bbadrm‘etdfrmreﬂtaeanimd geometry3o optimdisectheangenent
according to an ﬁﬁé{@g ins 1 to 4 i%oiﬁ an |ﬂ1degendent track of the
circuit bé‘ﬁ@‘éﬂu’& weeps resept apdoits meliing eharREISticst or for use in an
I ndi cator circuit. 6. An arrangenent according to any preceding claim

i n which the biasi ng nmeans is gravity. 9 7. An arrangenent according
to any of %l ai nén arrapgemennaggurding he apiyaef cdgimsfneo §,dnrwlichiaant nmeans. 8.

for e par sgrpedsitiier e Rt Hortd chbEcisuM R Tbas B 0GRt Bfe 7

circuit. QUisc foriilsein & aRiienbr egeqitdi ng to claim 7 or 8, in which the
resilient biasing neans operates a mechani cal arrangerrent to give a visual

R laced ) ) ) .
2. An arrangerren’fluﬁm Been 1 cI aim1, in which the netallic discs are

I ndi cation of the operating condition of a circuit. An arrangerrent
accordlng cl Q@:p (o} | on of
t he bi asi ntépnea%%%e’nlgje?]ee\s%ggébv{n é\r ﬁ'{'na@?h&h fn% ani cael g]glt at or
t o i ndi catraesiheisogp@vityi ng condition of a circuit. 1. An arrangerrent in

which a plurality of thermal trip arrangenents accordlng to any of clainms 7
to 10, are provided in a circuit, and in which the

11. An arrangement according to any of claims 1 to 9, in which the biasing
means is resilient means.

12. An arrangement according to claim 11, in which the resilient biasing
means forms part of a switch/contact used to indicate normal operation of a

circuit.

13. An arrangement according to claim 11 or 12, in which the resilient
biasing means operates a mechanical arrangement to give a visual indication of
the operating condition of a circuit.

14. An arrangement according to claim 11, in which movement of the
component under the action of the biasing means operates a switch with a

contact or mechanical indicator to indicate the operating condition of a circuit.
15. An arrangement according to any of claims 11 to 14, in which a plurality
of thermal trip arrangements are provided in a circuit, and in which the

indicator and/or resilient biasing means are coupled together.

16. An arrangement according to any preceding claim, in which means are

provided to receive a displaced component.

17. An arrangement according to any preceding claim, in which those parts
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i ndi cator and/or regi | I j means are coupl ed together. 2. An
arrangenent accord:mu lml Im Eﬂl‘l ng claim in which neans ar vi ded
to recei WO B3 st or rel eased sby *t he nounti ng neans. 3. Pcﬂﬁ%ﬁ’?@%%enent
according to any preceding claim in whi@h those parts of the varistor not
in contact wwth the nounting neans are ated to protect against

envi ronnental factors. PCT/ GB98/ 00025 WD 98/ 31203 10 of the conponent

not in CO%?Q{%E cw&ﬂ;kbﬁemfgwmwﬁcmm 11 B ABRERE rh Qarlly HeqBh1RATR Bidtect

envi ronment al factors. An el ectrical conmponent for use In an

ar r angenengaust enyinegmentalfactsfrst he preceding claims. 19. A thermal trip
arrangenent substantially as described above with reference to the
acconpanyi ng drawi ngs. 20. An electrical conponent substantially as

descri bed j@hovesnveldenied bpippReh® fbﬂas@m@ﬁmxﬁ%andﬁaum&ng%-anyﬁw novel
subj ect matter or_conbination including novel subject matter disclosed,

whet her ortha@re¢gding §laims. scope of or relating to the same invention as any
of the preceding clains.

19. A thermal trip arrangement substantially as described above with

reference to the accompanying drawings.

20. An electrical component substantially as described above with reference

to the accompanying drawings.

21.  Any novel subject matter or combination including novel subject matter
disclosed, whether or not within the scope of or relating to the same invention

as any of the preceding claims.



