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-1- Electric toaster The invention‘relates to an electric toaster
conprising a timer to provide toasting time control and a carrier for an
article to be toasted, e.g. bread, which is novabl e by neans of a

di spl acenent device betmeen 5 a toastlng—pdsrtlon and a toast renova
position. Electric toasters whi ch eject the bread upwardly are gﬁ@whd¢&¢
with vertically nmovable and vertically guided bread carriers whi&l Qhév'dv
| owered into the operating position by hand, thereby sinultaneously 10

switching on the heating current. After the t oasti ng C operation has
ended, the bread carrier is rel easdleflieiC1¥Ra8E@ ol of a tiner and a

return spring abruptly raises the toast fromthe bottonlposition to the top

position. In this position .l oast a r to
reduce the noi se whi cJﬂg’?acb%Yrﬁﬁ 88 fﬁé’ﬁ%\% %e fanogjleeﬁze% ea déjfo pr event
t he bread fron1®ampg1siegtadtbme:ototD@dmxﬁﬁe&oaﬂﬁmnqrﬂ&mﬁeﬁgpﬁé?¥ler i's

d, it h d d ded
With a danpi ng Sagi actabE R PEBE R reef@ zgﬁﬁi;g;sép

in which the upwaighnbscherabde biemeaasd Qfard @\r%%&@%‘% i
Thi's add't'0§a|ad889539n§etébﬁit'i@h Qldy aagRasi trémsvabrpos htiondual 25

ts f the lift but
Panufactur i ng costs. RLEGRESFUEPABFaES HUET Bigr Y L1 ER6FT bpfarqly
carrier is vertacal pyowbdedl wilth weartsa#llst aeavakle candieecbioald¥ which
change length vh§Radd Bﬁsgadcg@i 10 QHiH SN IRSREdd Lid¥o58nd24) .

However, the necésSsar novement of the bread car can,only be
Hane

~achi eved in th|9P§EEFF§ECE°§}%mﬂﬂH?Xﬁ hands thecehy gEay PUELYer age to(m
\~/ 10 switching on the heating current. After the toasting .

operation has ended, the bread carrier is released '
under the control of a timer and a return spring
abruptly raises the toast from the bottom position
to the top position. 1In this position, the toast
15 can be taken out.
In order to reduce the noise which accompanies
the movement of the bread and to prevent the bread
from being ejected out of the toaster when the
bread carrier is raised, it has already been provided
20 that a bread carrier be provided with a damping
. device. Thus, a toaster is known (German Patent
20 14 024) in which the upward movement of the -
bread carrier is delayed by a flywheel. This additional
damping device not only necessitates more individual
25 parts for the lifting device but also unnecessarily
increases the manufacturing costs.
A construction is also known in which the
bread carrier is vertically movable by means of
electric resistance wires which change length when
33 heated (German Offenlegungsschrift 17 53 124).
However, the necessary lifting movement of the
bread carrier can only be achieved in this appliance
by means of considerable gearing or leverage to
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- 2- lify the relatively small novenents of the resistance wires. The
.igchﬁrgal gffort |nvolvedyand the limted service |ife of the resistance

W res,:which may be subjected to very consi derabl e nechanical stress 5
partlcularly in the cold state, are major_djsadvantages of this toaster.
Accordrﬁg to.the invention there is provided an electric toaster conprising

atimer’to prowalt@ln(qutﬁm ztemmmy %mﬁgﬁsﬁ?ﬁﬂiﬂéﬁ ‘g’é\rﬁ’z% %ée%igtin%g to
be toasted mhlch | neans, o |

tgastl ng position and’ a p03| eYJ’H”r il %ﬁ%‘?/‘a g‘?"‘? heed And cthertimi ked

wher ei n t he di sfedddiaentlifeiafe tthe nmmncerwi:ﬁ@,r|ﬁe§cmtﬁ,5§a§;nggfed o
shape nmenory splbleng,mﬁlggteéahl% t‘}beq; %a(%;ﬁe{ &abﬁnd 0 erallve ‘?%"n%val

the carrier so as tq rove the carrie ween
positions i ngr ePRSHCHRrI Y dipiha tﬂ%ld:tﬁmj@ofanmenasjmaimwamﬁdljésﬂg
“In general, theofoadiey vdddtdie used to toast bread. 20 Wth such an

arrangenent, the shap | can nove the carrier automatically and

in a gm)oth manner , \A/E\ﬁcﬁr}%gaﬁiﬂ qi?ndln"c?ézd‘?égf%n%e@ fi?@vﬂsiﬁtb?h;o
etecerd tma&a@heckﬁghq { qB gL {

" mt Lhe speggam - ni hus Irf kgnowntqétrterr ré;u sin of t he
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carrier mhen the toasti'ng op eratlon
achi eved bylPhetenkge tﬁ'é#(teﬁ wibdichg 1\mmrdvaﬂﬂ$ &ysmeaaié &t e rarspIiddfdnt

These known spr aagscaabatwa@ne@awa%ﬂ%gerz:g,@ltu%% Chanﬁg iy
characteristics, a distinction bein etween o way
effects. Both for removal of the toasted article, where1n the

displacement device for the ‘carrier comprlses at
least one shape memory spr1ng mounted in the toaster
15 and operatlvely connected to the carrier so as
- to move the carrier between the toasting and removal
positions in response to a temperature change of
the shape memory_spring. In general, the toaster
will be used to toast bread.

W,

' 20 With such an arrangement, the shabe memory
- spring can move the carrier automatically and in
a smooth manner, whilst no additional damping devices
are needed to limit the speed of movement and the |
technical effort required for the displacement
25 device is minimal. Thus the known abrupt raising
U of the carrier when the toasting operation has
' ' ended can be avoided. This is achieved by the
shape memory springIWhich has a so called memory
effect. - These known springs have temperature-dependent
© 30 form-chang1ng characterlstlcs, a distinction being
'made between one-way and two—way effects. Both
types of spring may be used in the dlsplacement
device according to the 1nvent1on.
' The shape memory sprlng will normally be
35. heated during toast1ng and will be allowed to cool
- down at the end of the toast1ng time. The spring may
" be heated either d1rect1y or indirectly. When



types of spring may be used in the displ"acenent device according to’the

invention. The shape memory spring will normally be 35 -heated during
toasting and will be allowed to cool down at the end of the toasting time.
The spring may be heated either directly Dr3|ﬁd|rectly When - 3-57 err]

directly, the
resi stance in
the timer for
no addi ti onal

spring is_provided wth electrical con ection
2 separhidiFRatINg Ehe CBPTING LA PLORAPAoVEER ﬁgeﬁﬁahgéﬁ?
t he. t@asﬁidnstam@ forienat hestptangeSini a beptiedten this way, .

swi tched on foPe?%%P ?%%%ggb sY*ﬁghL?ﬁ;ggﬁhﬁgg%S? g mkgﬁﬁeb prrhg rs

al so swi tched
t he spati al
exhibiting a:
be autonati cal

ontmmdtimnrsﬁmrnghestheatQUQuplmeTheWbﬁneGbs sPriBgt cause
f%““@%tgdtbﬁefﬁisnga% Qaggﬁltionaﬂehéathﬁg ggrof the type

Wo-Way Meno ea ing the spring the carrier ma
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and when 15 toaéﬁ'ﬁarléhélaéébsda Eaasheagl egmef, the BRAtAAgNBE be

switched of f by neans of

spring returns

(the 1 Sp8ig; Kal 2TRR,874hREACO, B8 Eher BBFLAVEE back | nto

its original poshéapedfap.tomhe eEﬁaaas otheStncausbethefs@agxmﬂvenent of

t he carrier
any additio
of cost, it is
one-way effect.
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keshgéﬁggge bkgﬁb FﬁgEOthly there is no need for

e-liftin speed For reasons
general I phefspred925s p@ tbe syPeag&h ipds@ing with

two-way memory effect, by heating  the sprlng the
_ycarrler may be automatlcally and smoothly drawn )
into the toastlng area of the toaster, and when v
| toastlng is flnrshed, the heating of the spr1ng

. may be_swrtched off by means of the timer so that
... the spring cools_down. The spring returns to its

original'shape and the bread carrier'moves back
into its original position for toast removal.
Slnce the lifting movement of the carrier takes
place automatlcally and smoothly, there is no need
for any additional damplng devices te restrrct
the 11ft1ng speed. |
| For reasons of cost, it 1s generally preferred
to use a shape memory spring w1th one-way effect.
Thus the shape memory spring may be arranged to ' \;J
prov1de the force for movement of the carr1er from
one to the other of 1ts ‘two posrtlons, whilst an
energy store or a second shape memory spring may be
arranged to prov1de the force for the reverse movement
of the carrier. In general the f1rst mentloned
shape memory sprlng w111 move the carrier to the
toastlng pos1t10n, with the return movement of
- the bread carrier to the removal position beirs;
brought about by a convent1onal energy . store, such
:as a conventronal spr1ng, or a second shape memory
: sprlng made of memory metal wrth a .one-way effect.



Thus t he shape nmenory spring may be arranged to provide the force for
_movement of the carrier fromone to the other of its two positions,  whil st
san energy store or a second shape nmenory spring may be 30 arranged to
provi de:the force for the reverse novenmentd4of the carrier. In general the
firstwnti oned shape nmepory spring will nove the carrier to the toasting
. position, with thelwﬂlﬁﬁﬂﬁﬁhiyn#he(ﬁnetﬁyb$§@§ec@¥rtb¢ second renova

posi tion being gp, pd ity kEnd yhas%weﬁ&teﬂah easa%ﬁme such as a
conventi onal sprln or a second shape nennr Spring nmade menory netal

with a one-way aster;gqgegggﬁ ¥ ROkl @yceveeeteﬁ tERe2second shape
menory spring mﬁm&wdnmsmrﬂslrmgthe @oasteabaéd angtbeL portion

ted t fl bl teel 5 stri
The ke e AR (SR FRe D %R0 e ge oo S BRENT hB i Rfount oo gul de
roll er and arr awgisted d:qaca mtatmb];:armamtedIguidesruh;zertbndrrechani cal
t th ]ﬁﬂﬁﬂ§§ i ' f
stresses on ) b PLIOY ehE & yfgg anﬁ |E %geﬁg&ce hé eis

i ncreased. Pref e arrangenment 1S suc di rections of
pul I'ing of the regipnicabrstrgssey emdtheccenvegyingospring au@stantially

the sanme, and tfﬁéﬁd&é'aﬂﬁ"{%é'§éP@1é&hlff€d1§Y1h8?e598860tPBSféPébmg bei ng
gui ded by the raoller through an, angl e of, substanti all é err]. The energy

store may it shaAEr moemenhsisSuehi kgt Eheodireq 1QBEU?§d in the
toaster and thepwiliig enfl Eloansisape nemofe &pekhyl andoBhecehsgggpri ng. The

Chient Fone t AEIE AR aREIEIYOURY e et db01 1T 2

conventi onal
, normally be achieved by the connect1ng spring being
— guided by the_roller through an angle of substantially
15 180°. The energy store may for example be a tension
spring with one end securéd in the toaster and
the other end connected to the flexible connecting
spring. '
The guide roller is advantageously constructed
20 as a cam disc. If a conventional tension spring
is used as the energy store with a linear-elastic
characteristic, the lever arm of the force applied
by the operative end of the return spring may be
changed in inverse proportion to the sprlng force
25 and in this way the torque of the return spring
'\yj . may be kept constant, analogously to the torque
of the shape memory spring. 1In this way, the normally
increasing force of the return spring is compensated
so that the displacehent effort of the shape memory
30 spring'largely'corresponds to the effort required
to move the bread carrier.

.Some preferred'embodiments of the invention
will now be described by way of example and with
reference to the accompanying drawings. in which:-

35 Figure l.diagrammatically shows the displacement
device according to the invention for a toaster;



I's used as the energy store wth a Ilnear &l astic characteristic, the |eve
armof the force applied by the operative end of the.return spring may be

changed in inverse proportion to the spring

force 25 and in this way the

torque of the return spring nay be kept conétént analogously to the tsrqu
of the shape menory SPEid9re

the return spring is con%ensa
shape nenory 30 S@rFigutarjein ebﬁeegpewds to the effort required to nove

the bread carrier. Sonpjgnpéesr
descri bed by way of exangle and

drawi ngs, in which:
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W th reference to the acconpanying
4 shgugeanoghey, srhedimenty shows t he

di spl acenent Slevice aCEdires LoahBe?2i a\iagi—aﬁnat%aalfyoenbe:ra toastlirgure 2
shows the dISp|aC6nEﬁb gev ﬁe a
nbBdHEhP; 2a

shows anot her

cordin gure i n side view. Figure 3

BrEr3% 3. do0hnined dmomartaelly

Figures 1 and 2 wougblkenmanperly Thewdispdasemenitnorhild!ftdngr dedicarrier 2
is guided in verfbfagh§ Bpyas! &

for the bread carrier

consi s

ag@g@grz Igﬁsq§%glg&ege%§rquIgfting devi ce
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t enper at ur e- depeviap BﬂﬁpéeﬂﬁaﬁgFHQeIéeéﬁagS§$eﬁh§@ﬁc§ham§én§o call ed

nmemory effecip TBBaEQétéﬁi§ti§s$e€Hée§ana9.'1%deﬂn@anyt *ééfffe@%ster 1 and at
the other end to_{ he br arr
shape changi ng chaf aﬁ?é Pgt cis

provi ded with el Bcandcat thanethepnend &odthe bread carrier 2.
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The spring 3 is
characteristics
3 is prov1ded \
is directly hea

he t th
oFSGREER atoons, Bpd P, thm Eoaskaty 150 5 |

a_two—way spring the shape changing
of which are revers1ble. The spring
ith electrical connections 7 and

ted when the heating current is

switched on. The heating current is switched on

by means of the
time. As a res

timer shown for the desired toasting
ult of the effect of the heat the

spring 3 contracts and pulls the bread carrier

2 together with
cont1nuously in
toasting operat
off the heating
spring 3 cools

its original Shape and returning the bread carrier

‘to its original

the bread which is to be toasted
to the toasting area. After the

ion has ended, the timer switches.
current for the spring:3. The |
down, moving continuously back into

9051tion for toast removal.

In the embodiment shown in Figure 3, the

memory_spring 3
carrier 2 is re

has a one-way_effect and the bread
turned to its original position

by means of an energy store 6 in the form of a

tension spring.

. with one end in

. The tension spring 6 is fixed
the toaster 1 and connected at

its other end to a cable 4. The cable 4 is guided

over a guide ro

the toaster 1.

ller 5 and fixed to the bread carrier

| 2. The guide roller 5 is rotatably mounted 1n

The spring 3 which is directly
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[ [ -ed when the heating current is switched on. The heating
Lzr?;L?C}Lygﬁftghed on ‘by means o? the tiner shown for the desired toastlgg
Fine. As a result of the effect of the heat the 20 spring 3 contracts gn
pul | s fﬁ% bread carrier 2 together with the @&read which is to be tOﬁste
contindedsly into the toasting area. After the toasting operation ?ﬁ -
ended, -the tiner haatechediantd timeheontnpchs reomt fuocudey Sphémg 3. The

. o , ! / r
ot Urni ng. the. br e et For o L e el (1R 2 e e oval i
returning the br : . ; _

t he enbodi nent s%%mﬁct?iﬁ‘%uag‘lﬁaé tﬁg.%ﬁ@;@wmfyém ngai@ Hees b?gmi onwby ﬁ:‘a ; (ra]gt
R Gy .re{tdzbf r f.at n.sido spring. rTete'nsion spring 6
"5 T1xed wit hooniheny the! Eoatil ol I halandiban She tinrs end 10 a
is fixed w nd i €t t- ; i _

cable 4. The cafVdtfhes @fifddbesheating wu;maixla: rﬂajﬂu?theé s?iﬁcii : tr{]dextegats?; h(i
The spring 3 whi ohore aiiearty che spring f TebLe’ dA T huskact o

The spring 3 whi is direc - 6- I LUl { _
cont i ﬁuougl y \Ahe%gﬁegf’é’&lﬁ?ﬁ RR@csES $hehspsiagd cder icemiudus Iyhe t oast i ng

area together w returaeldr €adite b@it;qa,gtle@,haggu%&eqngé&st ?ﬁ_,ettt%%si l e force of

: i eration has en I'mer switches
75 TR arie BIABRI"EShOERN BRI § 43 ermemavenicon phenproaiol
down. During thecasslipng2pwbiels ishepepaitigely sondRicdtaidOwd EHeet Urned to
its original shapgrblgBais 94 sb'Ceturned to its original position.
» The force of the spring 3 counter to that of the
N spring 6 prevents an excessively abrupt return
15 movement.
Figure 4 shows another embodiment in which
the guide roller 5 is constructed as a cam disc.
" The mode of operétion of the lifting device shown
corresponds to that of the embodiment shown in
20 Figure 3. When there is a tension spring 6 with
a linear-elastic characteristic as the energy store,
the lever arm at the operative end of the spring
6 can be changed in inverse proportion to the spring
force by means of the cam disc énd'in this way
25 the torque of the spring 6 can be kept constant
U -~ analogously to the torque of the spring 3. Iq
: - this way, the normally increasing force of the
- energy store 6 is compensated so that the lifting
effort of the spring 3 substantially corresponds

to the -effort involved in moving the bread carrier
2.



10 biassed tension spring 6 and con§eq‘eht the bread c rler mh
operatively connected to the spring 6 is al so reﬂﬂl"gﬂllgm" ﬁl tw gi ha
position. The force of the spring 3 counter to t 6 - :
prevents an excessively abrupt return 15~ Fovenment” i gure 4 shows another
enbodi ment in which the guide roller 5 is constructed as a cam di sc. SRe ™.@=+
node of operation of the lifting device shown corresponds to that of- the
enbodi ment shovy 4§20 Figure 3. Wen there is a tension spring 6 with a.
linear-elasticTharacteristic as the energy store, the lever armat the

operative end of the spring 6 can be changed in inverse proportion to the
spring force byl meansAwmfeléetcim toastendconprhsd ngag ngthéOtorque of the

spring 6 can bfgw?&ﬁﬁg%ﬂeh@soe&mw hR8 kOkaveiek kBe spring 3. In

this way, the orce of ,the energy store 6 is
conpensat ed so anmar¥¥@4¢|F9|hg PpgEedoDigE 48, meyadle,by: Bsans |y

corresponds to éﬁeaeaigﬁlabéﬁéhﬁedevmcﬁnbéﬁﬂebheabkea@td&grpeslilon d ai s

1. An el ectric_toastef conpr|5|n [ provi g tinme
control and %.C%R4|%rp?%}téﬂ“afPFcF m93a Fo&gf fﬁt | e by

neans of a di sphkeeetnt thevaisphatementadevdeei mgrpasuet |czam:5.erand a

position for renpval.of t%g e rg aeyrent

device for the %%T?fé?e%o r?ggéka n?e ?i% o %&gl%ﬁ%q ry spring nDunted

in the toaster amdtbpetaasteryaaén9@@Fé&1N61Nh§Qﬁaqq &@ &e o0 nove the

carrier betmee”cépfléPa§BFHS to move the carrier between the toasting .
10 and removal positions in response to a temperature

change of the shape memory.spring-' : . Co \4

2.  An ele¢tric_tpaster as claimed in claim 1,
whéréin the shape.memory:spring is arranged. to

15 pfovide the force'for movement of the carrier from
one to the_other of its two positions, and an energy
store is arranged to provide the force for the
reverse hovement of the carrier.

20 3. An electric toaster as claimed in claim 2,
wherein the energy store has one.portion_éecured
in.the toaster and another portion connected to _
a flexible connecting spring,-the-connecting spring Y,
being guided by a rotatably mounted guide roller

25 and arranged to act on the carrier, the arrangement
being such that the directions of pulling of the
shape memory spring and'the-energy store are substantially
the same.

30 4. An electric toaster as claimed in claim 3,
wherein the energy store is a tension spring with
one end secured in the toéster and the other end
connected to the flexible connecting spring.



ﬁo and .renpval positions in respons®e t'o"a tenperature change of the shape
menory “spring. 2. An el-ectric toaster as clained Ulw” 9" ll inthe
shape nmenory spring is arranged to 15 provide the f C T W of
the cafrier fromone to the other of its w8 positions, and an energy store
is arrgQged to provide the force for the reverse novenment of the carrier.

20 3. - An elestric Anaellectaicclteamteri ascicdiatn@d vmecdiaim e ener gy
store has one poplign SEGUESH kel BG1HAATLAT AN EaNAN Rtfe U Q3 connect ed
to a flexible coﬂ ecflng spring, the connecting spring being guided by a

rot at ably nount ed gairddisel-l er 25 and arranged to act on the carrier, the
arrangenent being such that the directions of pulling of the shape nenory

spring and the energy store are substantially the sane. 30 .4. . A

el ectric toasPer 6as cIéPnE&eFﬁr&FhﬁﬁF?FeWhé#é§¥QHﬁ§4£i¥15?:ﬂﬁﬁﬁiqqgh?re
tension spring wdelBcgi®edneithc tef@ riendehdd Fdgfuaresarld ande Dtdver end
connected to the_f.l exi bl.e connectin i,Rg. - 8- . I ric
toaster as clai r’rgdgluﬁecpaf)ﬁ] lgruré?, th%g eth% taﬁ:ecoé“g?aélg’lrn(ﬂ Idgrgwﬁa es the form
of a camdisc. 5 6. An el ectric toaster substantially as herei nbefore

~described with reference to Figures 1 and 2 or Figure 3 or Figure 4 of the
acconpanyi ng draw ngs. '




