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Title: "Tenperature responsive devices" Description of Inventi.on This :
I nvention is ‘concerned with inprovenents relating to tenperatgses — ~ _
responsive devices, particularly of the kind (hereinafter refg?;'@t-% %3)&
bei.ng of the kind specified) utilising the novenent of a binmetal elenment to -
effect switching of an electric ci rcuill_Devi ces of the kind specified
conventionally use a binetal elenent in*the formof a strip of two netals
having differing coefficients of thernmal expansion, the el enent being
secured at one (fixed) end portion and arranged so that the other (free)

end portion noves on variation in tenperature, which may be.the anbient
tenperature to which the binmetal elenment is subjected, or the tenperature

of the el enent due to passage of electric current therethrough, or the
tenperature of the binetal element when heated by a resistive heating

el ement or a conbination thereof. The free end portion of the binetal

el ement i s praedereripdratute RBgaBEVEEaévicaytber so arranged that when the

el enent noves i nto—aspecT T poSTTTON, the engagenent mnenber, noves into
engagenment with an operating nmenber, such as a trip |atch, which operates
to open the Blesctiptionof Inverntion\here the device is designed to operate on

el ectrical overload condiitions, a circuit branch is connected to the

bimetal elenent, usually at a position separated fromthe engagenent

nenber, such as bihig invepsion: igopaernegivith impravements relatisgdogemnesatuse- t he
el ement, and r@sdonsiviedevided) PaPGcA8AY! GtHeOkMdCRBEiAMftEL Feirdd th a8 Bingt al
elenent. In s téialr]% Hp th,g_ %Szwig,e,so as to ensur? t hat tEe circuit Is
tripped at a°idbernd sRAgiies) ytiising the, movement of 3 Bimetal, elerpent ré’n@%f@%herff;
menber, convewittohirad bfyabglextrjagiirmuit.ne menber with a tool, such as a o
screwdriver, and ganEpulAthBOihl sp8cAfed Borntichlfly RRS'd bRetth dilRent in

‘engagenent nenber I n o
the form of a strip of two metals having differing coefficients of thermal

expansion, the element being secured at one (fixed) end portion and arranged
so that the other (freé) end portion moves on variation in temperature, which
may be the ambient temperature to which the bimetal element is subjected,
or the temperature of the element due to passage of electric current
therethrough, or the temperature of the bimetal element when heated by a
resistive heating element or a combination thereof.

The freé end portion of the bimetal element is provided with an
engagement member so arranged that when the element moves into a specific
position, the engagement member moves into engagement with an operating
member, such as a trip latch, which operates to open the electric circuit. {

Where the device is designed to operate on electrical overload
conditions, a circuit branch is connected to the bimetal element, usually at a
position separated from the engagement member, such as by a fixed tapping
taken from the fixed end portion of the element, and a flexible tapping
secured to a central region of the bimetal element.

In setting up the device so as to ensure that the circuit is tripped at a
desired temperature, it is necessary to adjust the engagement member,
conventionally by engaging the member with a tool, such as a screwdriver,

and manipulating it so as to vary the position of the engagement member in



N -2- relation to the binetal. elenent. Since the binetal element is
flexible this is difficult and time consum ng to acconplish, particularly
sin€e it is in practice not possible to carry out such adjustnent without
teﬁﬁb;ary deformation of the binmetal element. According to this invention
therg is provided a tenperature responsive deyice of the kind specified,
wherein the binetal elenent is supported within a housing on a knife-edge
pi vot engagi ng an internedi ate region of the elenent, one end portion of

the el enent bei ng r&lafidACoethet Kimafalaglbmsh e Bincdetie AEmbadl dlevienyist fiexibienbiails
el ement about the i Si i

I.¥Ot. an onprising. an, abut nent. f ace, . .agai.nst. whi ch.sai d
oneond oortion i SRl Y B dRaidt o8 DoedFHsha GeRRERHE sipee A 1%
~positionally adj upractiged rmtbuppssittlef e ecarrheoutpsush t@ljestohepdr withoubftetriperary
bi metal el ement be.Agy Fo%tcﬁdth@cﬂir%%?&]telérﬁeﬁf.i ppi ng mechani sm of the devi ce.
In this manner, since adjustnent of the device may he acconplished w thout
def or mati on of the bi rfgcerdiapdeethis inveatige\there iseRrovided &t tamperphyseresppnsive
qui ckl'y, in parti gelite dIthBHid spuaifiedAihrbiEHe KifnctéiCelefmenyis SUpportedBanBin
under the desired operating co tirgns yntil the binetal el enent opens, or
closes. Advant ageGuBPYs h@ Py KEiEe-<HgS RIVG SParaing s isrBPTre reAlon &f the

afforded by a rmur&lérﬁgqtnlbﬁbeéndsmuroadqﬁ'dwé elerfent sheigg ebntdeded dui e adUistenent
wi |1 now be given g, det Pdtr"'%gvﬁ\g;ﬁ{e' ﬁfnl\'é}ﬂl lémBs LERA We! Ef\}\gﬁfaﬁﬁe&?ﬁpﬁé?né &
of a f{erfpera evic ich 1s a

acconpanyi ng draw ngs, D ureé responsive devic .
preferred enbodi mehutroéntt fdce, oagiost which saidiong andarpriiendssged by a prring, and

purposes of il usispall erebb&ed HYGRE o PBsiPNUAY cBfusE¥&aRIBtment face, the opposite
— -~ end porﬁon. of the bimetal element being located adjacent to tripping
| mechanism of the device.

In this manner, since adjustment of the device may he accomplished
without deformation of the bimetal element, the device may be set up simply
and cfuickly, in particular by positional adjustment of the screw-thread means
under the desired operating conditions until the bimetal element opens or
closes. o

Ad:/onfageously the pivotal mounting for the bimetal element is
afforded by a mounting member secured to the housing of the device.

There will now be given a detailed description, to be read with reference
to the accompanying drawings, of a temperature responsive device which is a
preferfed embodiment of this invention, having been selected for the
purposes of illustrating the invention by way of example.



-3- In the acconpanying drawings: FIGURE | is a schematic secti-onal view of

a conventional tenperature responsive device; FIGURE'2 is a view <
corresponding to Figure | of part of the tenperature responsive device ST
which .is the preferred enbodi mrent of this invention; and FIGURE 3-is -an ¢
enl arged view of part of the preferred enbodi nent. The tenperature '
*esponsi ve device shown in Figure | is of the kind specified, being a
mnature circuit breaker (MCB) provided w,th thermal and nagnetic overl oad
protection, the device conprising a hou3|ﬁg 6, a.termnal 8 conprising a
fixed termnal portion 10 within the housing, to which one end portion 12a

of a bimetal ele t Oopposite end portion 12b of the
bi netal el enent (r:rgfrarthé%cwmgswv\g%ﬁreagsad ust nent device 16.- Wl ded to the

bi metal el ement bel thhis @sehgsoatic émflqrsﬂ Niew ef aislonventiend ttemperdtorent
13, which ext %Qﬁoﬁsg,eade@;éeqwt branch of the circuit breaker, which is

conventional, and The ,position adopted hy the bingetal elenment 12
within the housi ngP\%'twféj deptnyen: apssPnding dfpErgyrer d &?EPﬂ@" of et |

dependent upo rtehtyerambe &aspdnemeedaiuué avHibierie Ohei pre€erridingrhbatimeht oft Hs
current flow na t}eret h&ough nanely fromthe connector 13 to the term nal
8, and under . Yt g of : either thermal or current- overload the binetal
will flex in a genelGURE 3datn-enlargediview df perttafdhe pbeferrecembodisenend

portion 12 so thatryhig geaﬁu@?% geﬁﬁ.beedewce QAR n Flg0HCT A a,&'@ﬂfﬂsrmﬁé

such .as an el enment caus&Y‘ cui
Di sadvant ages Sefeidiadh éﬂm q r'i"'§HBﬁeaF'BBM/ Rracken Cé? P&M'@G%Wéfé'k%\e”aﬂba%

follows: (a) rhaghutRIowdriddatrbidetion, 11 88mEE compHlkingicChbusirgUs; d ferhiiRaisaral I
size of the comprising a fixed terminal portion 10 within the hbu_sing, to which one end
porﬁon,'IZg of a bimetal element 12 is securé_d,_ the opposite end portion 12b

of the bimetal element carrying a screw-thread adjustment device 6.

Welded to the bimetal element -bet_ween the end portions is a flexible
conductive element 13, which extends to a circuit branch of the circuit
breaker, which is convenflonal and not shown,

The position adopted by the bimetal element 12 within fhe housing will
be dependent upon the temperature at the element, dependent upon the
ambient temperature thereof in conjunction with the current flowing
therethrough, namely from the cor_méctor I3 to the terminal 8, and under
conditions of either thermal or current overload the bimetal will flex in a
generally ahti-clbckwis_e direction about the fixed end portion 12 so that the
adjustment device 16 engages an operating member such as an element 14 of
a trip latch, to cause the circuit to open.

Disadvantages encountered in such a conventional cnrcun‘ breaker are as
follows: _

(o) tapping of the bimetal element is difficult due to the small size of the

. adjustment screw 16;

(b) setting up of the device involves adjustment of the screw 6,
conveniently through an aperture |8, by the use of a screwdriver, and
this necessitates the application of deforming pressure on the bimetal
element 12, which makes setting up to a specific condition difficult; _

(c) the terminal portion 10 tends to remove heat from the bimetal element
12, producing variations in the conditions under which the device will

~ trip. '



allj ust ment screw 16; (b) setting up of the device involves adjustnent of
the. screw 16, conveniently through an aperture 18, by the use of a
screwdriver, and.this necessitates the application of deforming pressure on
t he-bi met al el ement 12, which nakes setting up to a specific condition
diff{.cult; (c) the termnal portion 10 tends#to renove heat fromthe

bi metal elenent 12, producing variations in the conditions under which the
device wll ‘trip. -4- The, device which is_the preferred enbodi nent of |
this invention is simlhg |d§wzs=en1”h5§w-‘e the rrefarred imefHqof j iy dpvention is

Bme: a: S Ftr e U,tsecli Zstrﬁnhﬂpli G?ﬁf\thbiee di’ﬂ:'bdiis brédke?,h?nﬂrﬁgﬁro?edurﬁémsﬁ é?ﬁnbsécpeto
i metal el emen .S_pl wptaly, nounted at. an,interediaje r.eqio er eof, on
a nmounting menber ! fm%r ﬁ&!d’ fsrnF"théeP‘fﬁtfﬁﬁrS? eénbr?gf_'ﬁ?mp{)?sg'f%ﬁa{]g 8"\&5‘%'@ %n
enl arged view i n [pivstaly élopnfeaiset moristerimedicteregios théremfoon demloumtitidienember
housi ng 6, the nMOwgt i : I O ' | S t Ne

whi oh The bi mot al 20y BRSyiBeq JF the Mol 5 Hiinctof brdisf! fhovin 1 4herfared VR
12a, the binetal &ligyrerdb) positioned dnrbanna)s AR raayidsd iethe heusing %4 the mounting
conprising a spi nd|éméft Sreviding PRxible khife ldbed 99 batRRRSWI%iBh $AP biniStaleldphéht

the housing and through a screwthreaded bore 30 spaced axially fromthe
boss 28. An apert U2dnagbe positiopeded t o enabl e the spindle 26 to be rotated

by a tool tsug[lhatsha tscmemrrgwgf en&%rh?rgqggmwgﬁkleﬁéw hel rsta@atgéd by @n
engagenent wi .t hreaded bo : e sSpi.n i s . praqvided, w a

LoD oper ot PISEMERGTeaOrs eripritia § Reinflers SrfebtBiacteeiy Inviued Sbms,
si de of the bi met 38 twtive withirgdbe ihpusing nd thrésghps serewathragdediboret 3@ shares
28"\_}' n this nann%(i(flf}tﬁ'mnoﬂeq;osg Bg. Smtiﬁerture 18 is provided to enable the spindle 26

to be rotated by a tool such as a screwdriver, and hence moved axially by
virtue of its engagement with the threaded bore 30.
 The spindle 26 is provided with a flange 32 operative to engage one side
of the bimetal element [2, the other side of the bimetal being engaged by a
spring 34 pressing against the boss 28. In this manner rotation of the shaft
26 in one direction will cause the flange 32 to move the bimetal element
" pivotally in a clockwise direction about the mounting element 20, against the
action of the spring 34, whilst rotation of the shaft 26 in the opposite
direction will cause the bimetal element to be rotated in the opposite
direction. .

Alternatively the boss 28 may be substituted by a threaded nut with
which the spindle may be threadedly engaged, the bore 26 being unthreaded.

Two flexible straps 13a and 13b are welded to outer regions of the
bimetal element, the strap 13a being connected to the terminal 8.

Thus in the use of the circuit breaker which is the preferred
embodiment of this invention, under normal operating conditions the bimetal
element will adopt a position similar to that shown in Figure 2, i.e. with its
end portion 12b spaéed from the trip latch 4. However on overload
conditions the bimetal element will flex, with the engagement portion 12b
moving into engagement with and tripping the latch 14.

By the use of the arrangement above deécribed, no tapping of the
bimetal element, as was previously required to accommodate the screw {6, is
necessary, and loss of heat by means of connection to a fixed terminal
portion 10 is avoided. Adjustment of the spindle 26 does not involve direct



26 in one direction will cause the flangé 32 to nove the binetal elenent

.pivotally in a clockwi se direction about the nounting el enent 20, against =~

-the action of the spring 34, whil'st rotation of the shaft 26:n the e
opposite direction will cause the binetal elenent to be rotated ¥n the =
opp05|te direction. Alternatively the boss 28 may be substituted by a
{t hreaded nut with which the spindle may be threadedly engaged, the bore 26
bei ng.unthreaded. Two flexible straps 13a”and 13b are wel ded to outer
reglons of the binetal element, the strap 13a being connected to the
termnal 8. TRdsdch Wil HSBiRtal Qfen%rﬁou‘!'éetlf RinakGE dY Gt feAd kD @eREEf R ©d

embodi nent of this |nvent|on under nor.nal g ﬁratlng condi tions_t he binetal
element will Rimptalelgment ofhus the posttipn phitheHawsr isndrperiiap }2ajofethe,i  h

its end porti @imdt rﬁaﬁQﬁdaéé&H’rél?Qxdtiud'r@d 113t tHe Bdint HAVWRHRKh fHe @tehk | @ack

roving into ofRBENAE Mgt s bl s Rl SR b P e

ar r angenent aUeﬁaaﬂaﬂthguxm, no topping of the binetal elenent, as was
previously required to accommobdate the screw 16, is necessary, and |oss of
heat by neans of connection to a fixed termnal portion 10 is avoi ded.

Adj ust ment of the spindle 26 does not involve direct -5- contact with
the binetal elenent itself, and thus does not tend to deflect the binetal
el ement. Thus, the position of the |lower end portion 12a of the binmetal may
be accurately adjusted to the point at which the latch 14 is tripped, and
the binmetal can then be backed off (with spring assistance) to a desired

.setting'gap.. : S _ _ w,

&



=6- CLAIMS: 1., Atenperature réspohsive device of the kind specified,
Wwherein the binmetal elenment is supported within a housing on a knife-edge

ﬁi’“‘\‘,ﬁ,ot engagi ng an internmedi ate region of the el enent, one end portion of

t hesel ement _bei ng connected to an adjustnent device for noving the binetal

elezgnt ‘about the pivot and conprising an abwsg-nent face, against which said
onelend portion is urged by a spring, and screwthreaded neans to
positionally adjust said abutnent face, the opposite end portion of the

bi metal el enent being | ocated adjacent to tripping nechani smof the device.
2. A device according to Caiml wherein the pivotal nmounting for the
bimetal elenent is afforded by a nounting nenber secured to the housing of
the device. 3. ACHAIMS: according to one of lains 1 and 2, wherein the
bimetal elenment is adapted to respond both to tenperature overl oad

devi e const ruct ol and: APMRRGHNTS ABHAREEl F916R et KEEE 5198 Mk FRR P
reference to Fi Jubksetd! akghéhtdf supporaet ehthimyihogsidg aninisife-edge pivot engaging
| an intermediate region of the element, one end portion of the element being
connected to an adjustment device for moving the bimetal element about the
' pivot and comprising an abutment face, against which said one end portion is
"urged by a spring, and screw-threaded means to positionally adijust said
abutment face, the opposite end portion of the bimetal element being located

W, adjacent to tripping mechanism of the device. '

2. A device according to Claim | wherein the pivotal mounting for the
bimetal element is afforded by a mounting member secured to the housing of

the device.

3. A device according to one of Claims | and 2, wherein the bimetal
element is adapted to respond both to temperature overload conditions and to .
current overload conditions.

4, A temperature responsive device constructed and arranged subtantially
as hereinbefore described with reference to Figures 2 and 3 of the
accompanyTﬁgdr&w{ngs
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