0 54 68Q 05649 -1- This invention relates to a tenperature sensor assenbly
according to the prior-art portion of patent claim1l. From DE-33 29 653 Al
a heating device for a flow through heater of a beverage- br &d é@ﬁaratus
is known. In addition to producing hot water and supplying it to

bremﬁng unit, the second function perférﬂed'by t he known flomrthrough

heat ers which includes the controll ed keeping warm of the produced brew by
means of a warm ng plate follow ng conpletion of the brewing cycle, is the
subj ect-matter of several patent applications. The basic probl emof keeping
the brew warm by a control action is * that the anobunt of heat supplied

o tenpensate for ghhe hej_q{ve;{tq%ﬁ-ﬁ; FARYdLNGR Iy ?n r%"ifdfé t t%‘aensor
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which may be of thears dok-93 200@E3vwail SaOhedt@Rgedevitd £6F RO fAlRAUCE
such a conparairoirfty hewtdeabt ng Beveragae-BrewiBgaypbagatusi ¢ Xnown. '
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node consi st sthen bhawihge ubhity tiheougbcordt dunction perPmemed byorthieor a
relatively shmdwrpeflmml—tiﬁrdmgte héaténsi whichi dhclitiess tiveacdantatodd eslgai n
for a relati#epinghgwaemi off bhet preduced thriew &Y eweans hoff Rowariwisggh
heater is actphafedfablowbegt coupteatianackndhe nereringycyclaer isnddyeat
devi ce in t h&vhiledomakten il agvarak matendy mpplaationse r Ihe hasdiee
suppl.y of pomokﬂ@m ref  kKe@PingothR BEgMe Wwamgh bY cacRPR§TOLt §°té§9n|1r$g
tenper at ur e, thaty the( amount; ¥9%¥t§PPPééPﬁn (ﬁWWP%P$?§eC¢8§
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to the bre\/\e%ae %'ﬂft{e' f‘?’}bjrﬁ a}Jva ?n ﬁcur} }%1 h&’a )
col l ecti on cqfil turn
e
causes the | ag? ii_ea%ﬂrﬁ’u %ﬂt{' (ﬂg ection
container to é%hégr ore rrsrng in _
col | ection contal ner e codle ayeﬁg? sin tomards t he bottonrof :
the collection conigidder +d ﬁ&fé@t&f&%%@ﬁﬁ&ﬁ%ﬁy AN R 101y
within the cqbdwest i 8A eor%ﬁaéreavefége Leingt £f £Y16WCtniHEgRONBRERS ¥FEW can
be kept war miHisppipx) il prifEpic of el BEHHeR IaMada-Wam Hrwe/er
this continuatdrysinets Cin rihge ciitd e Iw-datoutth aiwhtsebsiag st a0 Wpdit-
inpai rs the ariom @brt he kretatdvbdyerstgaripaperdiovlardsy timeof ffAlcving
i nvol ved. -which it is deactivated again for a relatively 1long
. period of time. To this effect, the flow-through heater
is activated and deactivated in a known manner by a ther-
mostat device in thermal contact therewith, the thermo-
stat interrupting the supply of power to the flow-through
heater on reachlng its opening temperature, re-

i establlshlng it after cooling down to its closing temper-
A ature.

as & result, a relatively large quantity of heat is
supplied to the brewed beverage from the warming plate
through the bottom of the collection container in a rela-
tively short period of time, which in turn causes the
lower layers of the brew resting at the bottom of the
collection container to be heated an appreciable amount,
therefore rising in the collection container while cooled
down layers sink towards the bottom of the collection
container. This produces a circuit fed by convection
within the collection container, as a result of which the
complete brew can be kept warm at approximately the de-
sired average temperature. However, this continually oc-
curring cycle of heating and subsequent cooling impairs

the aroma of the brewed beverage particularly if coffee
is involved.



0 514 680 05649 -2- To dimnish the adverse effect which the controlled
keep-warm nmode has on the aroma of coffee, a variety of proposals have been
made in the art. Thus, for keeping warm snall batches of cof Pe8l4i 68Ras
been proposed to provide, in. addition to the already existing t RE6ABst at |

a second thernostat with a | ower openimgZ éhperature which is insertable in
the circuit for the heating el enent of the flowthrough heater by neans of
a switch referred to as a "mni-brew' swi tch, whereby the heating power
delivered by the flowthrough 'heat er on a ti rre average S reduced (see DE,

87 01 916 U). In rr.a however atin pover .
f 1 ot hr ough heat 6Fs{'(s) e.r eBF ﬁ heqm\ﬁh g ﬁ'(gags t he
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flowthr ough hesttear sodescrtimel awebPBg87 i3] Bddudeéd agseel IDE3s8T nOEP 916186
097 Al, activé)on Bh thisapprapgemestswhowkivey ,mthes heatinge powerwatm
snal |. er bat chehe of lpwethdohghe hegd-exl sis r vqdlaced tinntbe tmewing - brew
swifch in addteden vbiche prglengs tehe guratienotafer heebrywipgeygle :
beverage mulW‘H@%ﬁlﬂ%t@F%Qﬁ#@%‘ b%"ﬁfél%/laﬁi PEfesieren dhe AR i%%ns i n
the keep-war nir¥® @%WQ%@ etdh'erefore it is necessary for the

‘user to operatet tchl nea ich, for n.ethln t ends, t.0 he
forgotten and pg’ir?&"?’adgg %ﬁ%}%ﬁ g:%f@ aji caiff ort.

DE 35 35 687 , &t
control | ed ke | it o iRk ega@cét g}’ezh  the
f1 owt hr ough s&; A f}{ ct
with the war ng, c S
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the flowt hrowmﬁeab@fmiﬁg\/piat@%nt&ammé averdgs iéﬂerédmd r(rszughzy
o 0 186 ‘097 Al).

In the flow—_through heaters described in DE 87 01
916 Ul as well as in EP 0 186 097 Al, activation of the
appropriate switching means for keeplng warm smaller
batches of brewed beverage also redquires operation of the
mini-brew switch in addition to the main switch, because
otherwise the brewed beverage would be subject‘ed to rela-
tively high temperature variations in the keep-warm mode.
Where applicable, therefore, it is necessary for the user
to operate two switching means which, for one thing,
tends to be forgotten and, on the other hand, adversely
affects the operating comfort.

DE 35 35 687 Al discloses a device which is not only
provided for the controlled keeping warm of minor guanti-
ties of a brewed beverage. .In the flow-through heater
described in this spec:.flcatlon, its thermal contact with
the warming plate is acted upon by mechanical means, such
that a bimetallic element controls the distance between
the flow-through heater and the warming plate in such a
mannexr that the distance is greater when the flow-through
heater is very hot than it is when the flow-through
heater is less hot. As a result, the quantity of heat



heater is less hot. As a result, the quantity of heat o0 514 680 05649
-3- issued by the flowthrough heater to the warmng plate }sz$haggbi zed,
that is, the maxi numlevels of the heating power delivered are pgguged
whi |l e the mninmum | evel s are increased. _All approaches identified in the
foregoi ng and ai ned at di nini shing thé defrimental effect on the aroma of
the brewed beverage have the common shortcom ng that they utilize the
tenperature of the thernostat in thermal con- tact with the flowthrough
heater as the control crite- riOn of the fl owt hrough heater, which
tenperature is assurred to refI ‘Qetgr&eﬂ{e amla@yt;ﬂatacmsal
tegperature Jt‘sei%q gg hﬁu I quRb 1REVEE - thge hiealitdnian t he
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fl owt hrough heat fheontidlea Grorther foxéaoing R ng

tenperature af léIg\é&hé?ﬁdt'@'@i-nt\étfﬂ:aeleeffcac.:th@lz!tt’tﬂi’ng ﬂ%rﬂf ethe

pover SUpp|y e R ehayeoftﬁehecbhmpnnssmlst%W‘l:oﬁpP Y sub-

stantially t z eEﬁél@ eﬁatabelofythé themﬁ%’&ﬁ't'—sl’éft d in

t he keep-war Tow-+throggh hbeatert ést hi Pgr uni t

of tine. FurEESh éf Olﬁ_‘hb! &1Mthm<;m @gztezm aW é

assenbly of pBguh¥aetdeserfileet ito tsamd GIRIKR g %véi:u.t abl e’
el bty

for measuri ngehl erb,etmernemaEmflsalDﬁeWE&VBé\}% 3 énh
cont ai ner of agebenerdgdrbr then %B%F geabkysi,n
abut ti ng eng&.@elmnstmtshdteﬁérég; Ve 2 &R 1v 14&3@ 5 erintbg-t i

 spes#fi cati orthathds erfphe b uPBe§éH§ %er gh_ meat!l ofi ng
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of the col | eciidPiak R ta®Eaisédl’ eontkibhbesi GuAkd
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| i kewi se bi a$ 1'rnt" pér huie ofiteineurface of a .
vessel, the e]t |ng pro uce by a spri ng acting on the tenperature .
sensor. In this argapgesent eréleut 8Ip@at.aNa.e £8r63% i FERTIAH Yed in
.the housing Oéehgérué‘ééem}swsoﬂstnbltgpenge$¢=IE¥hﬁql é?n?%%éflggsa i%’us.'_..ng
. . known which is suitable for measuring the f. -
tion contalner o]
a brewed beverage held in a collec e ily in
-brewing apparatus, the sensor being equ
gﬁlﬁﬁﬁ; engage?nen?: with thet outsz‘.:%e ggm I::e};eatﬁitlzgﬁégg
. this specuflca ion, e L
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- relatively accurately

col | ecti on ccﬁh@l%e“?he’d”el t"’ Bg g‘g ttloor}'ﬁé) &F Msupplie tédqs@rat.ure

for
from EP-A-348 298 a temperature sensor

a heaiiﬁzltiit is known which has its sensor tip 1;1;(e:veu§§
biased into abutting engagement with the outer surtln o
a vessel, the bias being produced by a sprlnti hactemger—-
the temperature sensor. In this arrangement e e pthe
ature sensor is directly guided in the hou511111g o eing
unit, thus establishing thermal contact with the X ng
Wthh ultlmately may result in faulty measuremen l.atlve
provisions exist to seal the temperature sensor re

to the housing.
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which ultimately may result in faulty neasurenments. No provisions exist to
seal the tenperature sensor relative to the housing. 0 514 680 05649 -4
It is therefore an object of the present invention to devise9a5tépnp8Pature
sensor -.assenly according to the prior-art portion of patent cl aPRP4%whi ch
is suitable for integration in a marn1ng4prate in a sinple and econom cal
manner, which is at all tinmes in abutting engagenent wth the surface of
the collection container, which responds pronptly to tenperature variations
of the brewed bever- age, and which is at the sane tine sealed relative to

the warm ng plateysing £ PEaQE OB ect ' § é‘tH{ SE0SPhyanesah! ¥
accdbrding to toh%le%.si; égggéé\@ég %% fi; SE1LAE TR, T BNt S
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t he housing n?a rapm&ehuas %Ft 1Q.W't'1Si1 Vn QbatedngBhgBgeRBAREr witht h the
col | ection cepedidiffradd -of | RAeORIINENEIGH Noit@iker | SwRich! kekpBRasur ged
into abuttingromgpAdsBid vehperdtupet dariutiaae off t#iee CBEEWSd beoBr-

cont ai ner by age)l asidehivhcd sacit hd Banee tdimec gleladedorellbtivel kocthen

cont ai ner, gwatmimey Pllateonisdtiy efirple swaswr. With the collection container
S ensured at all tinmes. Considering that in the manufacture of glass col -

| ection contai ner Forelat tempgratuge demsosi @sslemly acedntingrayo otber

whi ch appl i ePrdgxziant tronticon oafopetentusidim b, bthesagrsaninengnts

appar atus, s@se daiiafint byatheat ifaarunes deigntidiiad fnrtheycharac-

i nvention. teydziagaoxticn afhdbis ratept gladm. times in physi cal con-
tacbvmth the col | ectlon cont ai ner as a esult of the force ur&llg |t |nto

abutting en eneY Y’n"%cSFIe- : ’&B?ﬁ%‘?
ep- var g y fBBI% P&Pftal ner'

keep-warm rm

e N fie Ev
to be thermal g% %ngrOl} Ef‘ %Eg £§§ S?_ ﬁce

heat i ng the fc%i 2897 bﬁg
accuracy. Fq:rl S t%g 161 nheat ed
in small heatd i& eéé!ﬁ‘t efro :F
advantage ac dzseé% g fém?ifcﬂ{ Ug é&ﬂneforlso eﬂii&é& e&ﬁ‘nhll
i nvention is Hiks .t N@oMYiHdr ity WA dd Qdld MRAMRTATRY orVgahler coTpty or
filled, causaedtion eaaﬁtaiﬁés@ssefepatwene asiralel Yarhems Beredh | Magibhe
inte- rior oftildkes Wiyl st ptwhicheapphies 8guAT1YhYS &healompofentisn
abutting engagmﬁeninvma hpébheragppbrewingf apparfatus, such dimensional
variations are compensated for by this invention. The
temperature sensor is thus at all times in physical con-
tact with the collection container as a result of the
force urging it into abutting engagement with the collec-
tion container. Particularly in the keep-warm mode, this
enables the beverage held in the collection container to
W, be thermally sensed particularly well, enabling the heat-
ing device heating the collection container to be con-
trolled with corresponding accuracy. Further, the brew
held in the collection container can be heated in small
heatlng steps to preserve the aroma particularly well.’

The advantage accomplished with the temperature sen-
sor of the present invention is that the weight of the
collection container, whether empty or filled, causes the
temperature sensor to be axially displaced into the inte-
rior of the warming plate, the sensor being thus at all
times in abutting engagement with the support surface of
the collection container. This embodiment of the temper-
ature sensor of the present invention has the advantage
that the temperature sensor, rather than being mounted in
the housing of the beverage-brew1ng apparatus, is slid-
ably mounted in the warming plate directly by means of
the holding member. This enables the dimensional



the coIIectlon contai ner. This enbodi nent of the tenper- ature sensor of
the present invention has the advantage that the tenperature %'sad rather
t han being mounted in the housing of the beverage-brew ng ap gb

slid- ‘ably mounted in the warm ng plate_q%rectly by neans of the oldlng
menber . This enables the dinensiona 0 514 680 05649 -5- tolerance
occurring between the contact surface of the tenperature sensor and the
upper side of the warm ng plate foll ow ng assenbly of ‘the tenperature
sensor, .to be nmaintained at a particularly low |l evel which is benefi- cial

for a Iarger to1teindd 8belrrEAYEHetiedetheé MeOhRactU i FRIUO of | ReHde
tenperature IRAREras s DeEnsor rakierthy apperi GidasbifC tRebeariiony des
for the remiigldtie HoXTwvimf ldsadnblhasrothe Ardngidr divinee eserise ,WaioTibe)

pl at e and t hendianpeirssdir &t dat @artrigudlasizntlow Nlewsl t whiichoisndenefiing a
secur e hol di midluntdr om Largeri tphwedndfedispiacemenmaznodr thebriempara+ he

| ow cost el asttine e#rdiory. nenber is at the sane suitable for use as a seal
for sealing the base nenber of the beverage-brew ng apparatus arranged
beneat h the war ni i pltéee. teBpergtnrag serser npEsembly- detedfWPleeR| @¥nt as
an NTC resi st@kasikiqiptaskig mﬁmE¢§|R¥9V#€§§If§rlﬁh?heeaéln@&ﬁtéﬁefﬁﬁht t he
resi stor -al | RIWIELt FRRrmal cratpeh efe\fhe ‘t’%r‘N-%@ ‘Ellréﬁet ipnd

bever age cool®§chEmperatnxe- %tgc %nghFéeF' EsalB |é a Jensi ve
obvi ating the- bR sEPEYEB1 8?’ Bﬁga vg— ost safr mn ans
of the heat- in a ] . '
R e
sengor to re enpera ur e sensor
~assenbly of tthe preseﬁt |n- n a%’f ords the advant age that the holding
menber performs atcd Al @ En, %'Hﬁet RenberaltuPB-Abtact PhyN81ehBRLPEQY g On of
an-addi ti onalnr.@@ni@egfgtofs akN AN oudd afpdeld{th S32P¥8{11 888 ihS tHehaed

still furthervantddatthde 10édiodiSeoPedlious e | ANErdioVirlithe tHat-
addi tional fuhed i @éviEesesl riget WhetDthic hevriralge’ @dols! MW ERasis-r e
sensor and t heowsrof nghkatgpet are pameidulag130Nindpanisine sy Vit irig
I ngress t hroutie thsceapehty gof néalbduea tet vemper afuitd ecdretaso Imaideiicas whi ch.
el ectrical conduc- tors and circuitry may be received. Further, such a
bel | ows affords edd weananofather beatdcondussingt pesten tahe]-acqgmmg:'-and to
the tenperat facecaeer foxcestabl bshingsthermaliicontact iis) obkainethan
fastem ng- rrea"FfSe(Eﬁ’éPh sleeve, causing the temperature sensor to re-

_ spond to low temperature varlat:tons.

The temperature sensor assembly of the present in-
vention affords the advantage that the holding member
performs at the same time the function of a spring. The
provision of an additional component is thereby obviated.
_ This advantage is enhanced still further in that the
e/ holding member . is a bellows providing the additional

function of sealing the opem.ng relative to the tempera-
ture sensor and the warming plate, thus preventlng con~
taminant and water ingress through the opening into the
interior of the base member in which electrical conduc-
tors and circuitry may be received. Further, such a
bellows affords ease of manufacture and can be fitted in
the opening and to the temperature sensor under radial

bJ).as without requiring additional fastening means (claim
2

The features of claim 3 enable the NTC resistor to.
be mounted in the sleeve particularly readily without the
need for additional fastening means. In addition to en-
suring good heat transference, the heat-conducting paste
also provides for fastening of the retaining arms to the
NTC resistor in an easy and uncomplicated manner.



2). -The features of claim3 enable the NTC resistor to be nounted in the
sl eeve particularly readily without the need for additional fastening
nmeans. In addition to en- suring good heat transference, the0 514 680
heat - conducting paste also provides for fastening of the retaini pet¥s to

the NTC resistor in an easy and uncorrpl'l’c%tt'ed manner . 0 514 680 05649
-6- An enbodi nent of the present invention will now be described in nore
detail in the followng with reference to the acconpanying drawi ngs. In the
drawings, FIG 1 is a sectional vi ew of a flowthrough heater with a

col | ection contai d_th to ether W|th|t rmunt. gstrugture
in e base nenber’ rbf eﬂ‘gﬁgeﬂﬁﬂ p&ge ncZ

t emperat ure % %g@%yé é‘lt °8’ n én a side view,
and FIG 2 is ong| 0 tlona |ew rature sensor

assenbly of FI G Iprghoy SIE %h%efc%ifo?x'& “91%%3'2& QI EMJQ{W&H W& &S Or
to the left qf;éhe, cehisfectish wnwfn Prée ed SLREFRIN, HIBete HOch he
right of the pedtRbuntifg! Qti:‘ hetheemial thendakes hilber b 145 bévetdige-
warm ng pl at eodéwiieg | lapgerdtier Y saBReaged die t hechpagatareer denddrt he
appar at us f oradsenbIyg b@vetuwep‘reéeﬁtmhn nRilbAOTH1GEl BNt amedie 1Bbewny be
enpl oyed. Beswdise the warm.ng plate 10 is connected to-the electric
heating device 3 which is in turn con- nected to the water conduit.?2

t hrough t he | and 1BI@nd2t he ahd@lngmmllmﬂm:aectmnaﬂhermmwttthg henns
13a al so serpexatweansehsor nessenhiytdf Biepl ki eshidwing heheghastenbngl in
the base nenbeeans. of Stheectiemperatuvar faensep| te cthe left hef chhe neenter

col kect i on cohirgenén Shepdormiofy retaiming awmsa apdedo Ltheytright peft om-
providi ng, intReneenterohingtkni theshapm oh QtﬁaJp%r‘-F%Hy of the bottom a

.circular-ring- shaped su port surface 23 of co] | ection contai ner 9 on '
the warning pl ate %‘& gL % ﬁ%gl Ppgn %S tﬂ

“surface. 23 i %E?‘ed H'hﬁﬁs W@rgl
heating devi r%w "y or w i_%n%bo aléZg @ gxéen

the el ectric
heating devi Cgeété&s{hﬂg Le somhggﬁ*éﬂa ‘thg
a

fl owt hrough a!Ln

aﬁg@ %E;
s located, t ENee PabhRE SR b M}e éwpero&n C£18w-BRFoRGnt he
el ectric heath&gt&pViCE S €ie NBhsERMERDIRINES . Bhat BUS cRArtné Uh@fming
location, theplate 10 is the cylindrical collection container 9 made
o .of glass which has a recess 22 at its bottom providing,
in combination with its shape on the periphery of the
bottom, a circular-ring-shaped support surface 23 of the
collection container 9 on the warming plate 10. In this
arrangement, the position of the support surface 23 is
selected such as to follow the contour of the electric
&4 ' heating device 3 over large areas. It is only in the
: open -area between the electrical 1leads 20a and 20b
(situated therebehlnd) of the electric heating device 3
resulting from the horseshoe-shaped configuration of the
flow-through heater 1, in which area the temperature sen-
sor assembly 21 is located, that the spatial extents of
" the support surface 23 and of the electric heating device
3 do not match. Rather, at this particular location, the
temperature sensor assembly 21 extending through the
Warmlng plate 10 from below (see FIG. 2) and held therein
in a holding member 24 shown only schematlcally in FIG. 1
contacts the support surface 23.

In this manner it is ensured that, for one thlng,
heat produced by the electric heating dev:Lce 3 is di-
rected through the warming plate 10 to the collection
container 9 holding a brewed beverage, and that, for an-
other thJ.ng, the temperature sensor assembly 21 is



tenperature sensor assenbly 21 extendrng through the warm ng plate 10 from
bel ow (see FIG 2) and held therein in a hol ding nenber 24 shown only
schematically in FIG 1 contacts the support surface 23. In OhPd4m@ffer it
is ensured that, f'or one thing, heat produced by the electric heﬁﬁﬁﬁ@
device 3 is di- rected through the warm dg~plate 10 to the collection
container 9 holding .a brewed beverage, and that, for an- other thing, the
t enper ature sensor assenbly 21 is 0 514 680 05649 - 7- equally in good
thermal contact with the brewed beverage through the support surface 23. As

will -be set forth. n .ore detaj |nthe Iovvr ref the de-
i on of 43y’ 1 @g VB Bekad
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scrigtion of FAX
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fromsteel sheet gk prefesasl yopgodudenabysacttenalr eeny offr ah@s temicl udes
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S silicone or Teflon. 1In FIG. 2, the holding member 24 ex-

~ tends -upwardly along the inner wall 46 of the frusto-

conical section 40 and is bent over at the elevation of

the warming plate 10 towards the center line 47 such that

"its upper edge 77 does not protrude from the upper side

54 of the warming plate 10. The end portion 48 of the

holding member 24 serves the function of a bellows. = The

ka; bent end of the bellows 48 forms an annular bead 49 radi-

at - * ally biased into engagement with an. annular groove 50

provided in the cup—shaped portlon of the sleeve 51. For

good heat conduction, aluminum is the preferred materlal

selected for the sleeve 51.

As becomes clearly apparent from FIG. 2, the temper-
ature sensor assembly 21 with the sleeve 51 is carried by
the holding member 24 and, in the position shown in FIG.
2, is urged into engagement with the support surface 23
of the collection container 9 with a biasing force in or-
der to accomplish good heat transference from the support
surface 23 of the collection container 9 toc the tempera-
ture sensor assembly 21. In order to ensure that the
sleeve 51 is urged into engagement with the support
surface 23 with a predetermined biasing force, the
bellows 48 exerts a b1a51ng force on the sleeve 51 in an
upward direction when viewing FIG. 2. This biasing force




As becones clearly apparent fromFI G 2, the tenper- ature sensor assenbly
21 with the sleeve 51 is carried by the holding nenber 24 and, in the
position shown in FIG 2, is urged into engagenent with the éhﬁﬂﬁ%;%%rface
23 of the coltection container 9 with a hiasing force in or- der* @243
acconpl i sh good heat transference fromtHe = support surface 23 of the
collection container 9 to the tenpera- ture sensor assenbly 21. In order
to ensure that the sleeve 51 is urged into engagenent with the support
surface 23 with a predeterm ned biasing force, the bellows 48 exerts a
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57 extendi ng ﬁﬁ@&ﬁ@éﬂl ¢al tMeWbD1b6HE il er Ci rcun‘f erentlal surface 58 of
the tubul ar section 55 of the sleeve 51 at a small relative distance to
enabl e the sl eeve &t tthde wodatlion swheéebl ethe tdyendldxli rRgroowdes024igr ee
fromfricti onfoffméd on nheeSSeeyebsmauSeFId;e denthei sheévectapehscbonecur
I n- the. beI | oisallByaini Gownwded direction in its outer circumferential
: . area 76, continuing in a tubular section 55. The annular
section 56 formed by the annular groove 43 includes a
through bore 57 extending concentrically with the outer
circumferential surface 58 of the tubular section 55 of
the sleeve 51 at a small relative distance to enable the
sleeve 51 to be axially slidable in the holding member 24
C : free from friction. This is necessary because the bend-
L ing forces which occur in the bellows 48 as it is de-
formed and which allow an axial displacement along the
center line 47 are comparatively low. At all events;
this biasing force must not be greater than the weight of
the collection container 9 when not storing liquid; on
- the other hand, it must always be sufficiently large to
. ensure that the temperature sensor assembly 21 moves up-~
wardly when viewing FIG. 2 on removal of the collection
container 9 from the warming plate 10, its contact sur-
face 53 then protruding from the upper side 54 of the
warming plate 10.

In FIG. 2, the sleeve 51 has a blind-end bore 59
whose horizontally extendlng bottom 60 is formed in the
bottom area 52, that is, close to the contact surface B3.
A temperature—respons1ve element 62 configured as an NTC
resistor is inserted into the open end 61 of the blind-



formed and which allow an axial displacenent along the center line 47 are
conmparatively | ow At all events, this biasing force nust not be greater
than the weight of the collection container 9 when not storing 3430 on
the other hand, it nust always be sufficiently large to ensure t1he%64%he
tenperature sensor assenmbly 21 noves up:= ardly when viewing FIG 2 on
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-bott om 60 Insrdelllently into recesses 67 provided . on the outer
circumferential surface 58 of the tubular section 55, as
-a result of which the temperature-responsive element 62
is securely held in engagement with the bottom 60 inside
the blind-end bore 59, as is clearly shown in FIG. 2.

. The NTC resistor 62 is connected to a circuit (not shown)
LJ : by two leads 70, 71.

In the fastening structure of the temperature sensor

62 in the metal sleeve 51 shown to the right of the cen-

ter line 47, the sensor is enclosed by two half shells 81

(of which only the right-hand half shell is shown), thus

providing a sleeve 80. To hold the sleeve 80 thus formed

together, a very thin tube 82 made of plastics or Teflon .
is used in order not to impair the. conduction of heat

from the metal sleeve 51 to the temperature sensor 62.

Projecting from the lower open end 61 of the metal sleeve

51 shown to the right of the center line 47 when viewing
FIG. 2 are two retaining arms 83 formed on the half

shells 81 and fixedly connected with the metal sleeve 51

at the end thereof by detent means 84 engaging a groove

85 provided in the metal sleeve 51. With this embodi-

ment, fastening and assembly of the temperature sensor 62

in the metal sleeve 51 is particularly simple.



the blind-end bore 59, as is clearly showmn in FIG 2. The NTC resistor 62
is connected to a circuit (not shown) by two leads 70, 71. In the fastening
structure of the tenperatlre sensor 62 in the netal sleeve 510 SHAUBED the
right of the cen- fer line 47, the sensor is enclosed by two hal f02¢ s 81
(of whic¢h only the right-hand hal f sherl 10s “shown), thus providing a sleeve
80. To hold the sleeve 80 thus forned together, a very thin tube 82 made of
plastics or Teflon is used in order not to irrpair t he conduction of heat
fromthe netal sleeve 51 to the terrperature sensor 62. Proj ecting fromthe
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extended posithenwhifiing plate 10, that is, when the temperature sen-
sor assembly 21 is in its initial, extended position fronm
the housing of the beverage-brew1ng apparatus and when
the beverage-brewing apparatus is not turned on as yet.
This is accomplished by the open position of the switch
74 and the resultant Off-signal in the microcontroller
(not shown), so that the microcontroller does not allow
dn activation of the beverage-brewing apparatus.

When, in the other event, the collection container 9
is removed from the warming plate 10 during the brewing
cycle, the switching device 74 will be likewise opened by
dlsplacement of the temperature sensor assembly 21, and a
signal will be delivered to the microcontroller which
processes this signal such as to cause deactivation of
the flow-through heater 1 although the main switch is
still on. As soon as the collection container 9 is re-
pPlaced on the warming plate 10 (FIG. 2), the switching

~device 74 will be short-circuited, supplying a signal to
the microcontroller which then re-activates the flow-

through heater 1 and causes the brewing cycle to be
resumed.



t he housu.ng of the bever age brewi ng apparatus and when the beverage-brew ng
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0 514 680 05649 -12- Patent O ainms: 1. A tenperature sensor assenbly (21)
for neasur- ing the tenperature of a brewed beverage contained in a

col l ection container (9) of an apparatus for brew ng beverages,5M t48Q he
bottom (23) of the collection con- tainer (9) being in thermal cAR&R with

a warning plate (10) heated el ectrical F'ylBy~a heating devi ce (3); 3aid
tenperature sensor (21) detecting the tenperature on the out

col l ection container (9), thus controlling the heating devi clm Iﬂlﬂ)lmguusmlll
of an electrical signal delivered by the tenperature sens

dependence on the tenperature, said thernmal contact bet ween t he col | ec-

ti on/ contai [ggt "9)%% gﬂﬂ the tenperature sensor (21) clearly
prevailing o contact between the terrperature sensOr (21) and
the warmng plate {10),, 20dnb0fatGPRCERLLEE S8RERL1 12 Q‘$

sl idably gui deglyifha t@ﬁﬁé%ﬁ P}%”dforh ?ﬂlgéw BBGe &1 Bdnkhd h%d(Ji asuch-
that the tennespidteiSeNTVntlad: gég\, £ G | Qppalra@isCOpbRAl NSFew g

pl aced down Opevdveadyed M Qe A éﬁrﬁa toins (lzrsgerf nﬁﬂea%tmwlwwnt
with the col leginen coNtBedRy by &hr@alnGonPaed AGHNNG ivarmingliprete on of
the col |l ecti ofucpnheated (Aectatitdlly tbe aemeatting easebser (331) daide in
good t hermal temperature hséheoroll21))edetectingt dhecrtefperaturen on atlvet e r
i zed | noutside sof the heollewthoercahtaimer hed Jral thuosteotiel Wity t he
t enper at ure stimgohegRihgadeviice Vi@ niby peans ofopmmmdieaslgnal
conduct i on i sdglbvexed thaotenpgratuber s¢rsyr né2k) oin depemdeneg on

pl astics nat ekhel temperatere; heabdcthermal | gontact egtwermnthe <F<P111-¢fé"

waryi ng pl at ctiom) eertaibpex he(9) he?n‘ﬂanﬁhe uFEBBeERENER a| § asses
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t P
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i ncl udes a porFPREERY RERAPER (i fo-‘EE
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annul ar. groove R58)rpaoxi ded ﬁnlt eenat alibady €58)a t the remainder

_ . of the thermal contact between the temperature sensor
(21) and the warming plate (10) caused by heat conduction
is provided by a holding member (24) made of a rubber or
plastics material which, ‘on the one- hand, is sealingly
mounted in the warming plate (10) and, on the other hand,
guides and sealingly encompasses the movable temperature
sensor (21), and that the holding member (24) includes a
portion (48) in which the biasing force acting on the
temperature sensor (21) is produced as the holding member
is elastically deformed by displacement of the tempera-
‘ture sensor (21).

2. The temperature sensor assembly as claimed in
- claim 1,

characterized in that the tempera-~
ture sensor assembly (21) is comprised of an electric
temperature-detecting element (62) and a metal body (51)
which receives said temperature~detecting element (62)
and with which it is in good thermal contact, that the
one end portion (48) of the holding member (24) includes
an annular bead (49) radially biased into engagement with
an annular groove (50) provided on the metal body (51),
and that the other end portion includes an annular



and that the other end portion includes an annul ar 0 514 680 05649 - 13
- section (56) engaged within the opening (42) of the warmng plate
(10). 3. The tenperature sensor assenbly as clainmed in clai®n214c680a r a
cterized 1 n that the metal body (51) is conpri se@56#9 3

sl eeve (51) closed relative to the bottomf the collection container (9),
that the tenperature-detecting element (62) is an NIC resi :
the good thermal contact between the sleeve (51) and the- mumgw,nlai:illl
.is established by filling the space therebetween with a heat-conducting =
paste (64). 4. The terrperature sensor assenbly as clainmed in claim3, c h

!
The heat - conci2 fmn E‘? g acbef B bR oionitind n34: Selbic Phecign
5

t he net al sleeve se nd havi ng detent neans (66) for re-

siliently engagingzwt I g e t :
ci rcunferent |éia§lg3r acgr?%S %%é:(l%%a elgvgsés%g%ﬁg Q%Sgi)’lalmed The
tenperature S@NRoh &sw@w ésrcllalzr@l an Chahm 3. tthhaatl a €né fetal z ©
d i n thatpodye(beypaatatpridart bfNdackaeere ((FA) ic1ssed odaladiby two
hal f shells (8d)theobotitith aofs| €y ecoDpctibat cbheahabi: g, st®8) thee
encl osed by atémperstidye-tbdectingsleamnentB0]6dps g Saﬁp@lT(EﬂﬂeéBQtoBeal ed
by -t he heat - canduthatgthasgecfi6thernal - tbatathebéliweerstheéosleéle (51)
embedded in tasdhthe- dAMunts isktpas(€2] 64p. establisbhetieipyerétlingetber
assenbly as ctpacedthereberwesn wikhaarheat-corductingepastei (64)-t h a t
diametrically opposite retaining arns (83) are arranged on the half shells
(81 at the open, ehd (6Theoftemperataree §SNJOT t ABECBRALY Pt HF¥AIRLGr 4B (83)

enbrace the sgééiﬂg tr51) from out si dze %and that sal d retﬁ? ni ng ar 5 88 are

prowdedwlthdt n % res es
arms; (65 aed _

(67) provi ded B? tﬁaérms ?ée&tendg%g gﬁtthe gtﬁ Fa g %?m? e élgﬁ ?Ll eeve

sectlon (55). sleeve section (55) and hav1ng detent means (66) for re-

- siliently engaging within recesses (67) provided on. the
outer circumferential surface (58) of the metal sleeve
section (55).

5. . The temperature sensor assembly as clalmed in
claim 3, :
characterlzed’ln that. -the
temperature—-detecting element (62) is surrounded by two
half shells (81) providing a sleeve (80), that the half
-shells (81) are enclosed by a tube (82), that the sleeve
(80) has its open end (83) sealed by the heat-conducting
paste (64), and that the NTC resistor (62) is embedded in
the heat-conducting paste (64).

6. The temperature sensor assembly as claimed in
claim 5, .
characterlzed in that diametrically
opposite retaining arms (83) are arranged on the half
shells (81) at the open end (61) of the sleeve (51), that
said retaining arms (83) embrace the sleeve (51) from
outside, and that said retaining arms (83) are provided
with detent means (84) for resilient engagement with re-~
cesses (67) provided on the outer circumferential surface
(58) of the metal sleeve section (55).



