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Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

REF.: Expediente No. 01 001.316 solicitud de Patente
nombre de MULTIBRAS S.A. ELETRODOMESTICOS

RAMIRO CASTRO DUQUE, vecino de Bogotd, portador de la tarjeta
profesional No. 1003 del Consejo Superior de la Judicatura, obrando como
apoderado de la Sociedad MULTIBRAS S.A. ELETRODOMESTICOS, segtin
lo acredita el documento de poder protocolizado en la Secretaria General, de
acuerdo con el Articulo 44 de la Decision 486 de la Comisién de la
Comunidad Andina, me permito solicitar que se examine si la invencién
contenida en la solicitud en referencia es patentable.

De acuerdo con lo anterior, me permito anexar el recibo oficial de caja No.
03-89,423 por valor de $335.000.

Sefior Superintendents,

RAMIRO' CASTRO DUQUE

C.C. No. 170.322 de Bogoté
Cédigo 340

T.P. No.1003 del C.S.J.

Cra 7 No. 16-56 Piso 9

Septiembre 25, 2003
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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No 01-001318

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 530, DE

FECHA 31 DE JULIO DE 2003, EL TERMINO HABIL SENALADO POR LA LEY

EXPIRA EL 28 DE OCTUBRE DE 2003

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién

486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
S| NO__ X

Bogota D.C, JUNIO DE 2005
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SUPERINTENDENCIA DE INDUSTRIAY C MERCI
DIVISION DE NUEVAS CREACIONES

2020

Bogota D.C.

Doctor:

Ramiro Castro Duque

Apoderado

REFERENCIA: Radlcacién 01-1.316
Tramite 002
Evento 001
Actuaclén 430
Oficio No : 13 0 G 9
Folios 022

Como resultado del examen de fondo, realizado conforme a lo establecido por el articulo
45 de la Decision 486 de la Comisidn de la Comunidad Andina, se le comunica:

1. Documentos estudiados:

Para el presente estudio se tuvo en cuenta la descripcion de los folios 6 a 10, los dibujos 1
a 5 de los folios 14 a 15 y las reivindicaciones 1 a 4 de los folios 11 a 12, que
comrasponden a losa documentos iniciaimente radicados y aceptados.

El articulo 9 de la Decisién 486 de la Comisidn del Acuerdo de Cartagena establece que,
“La primera solicitud de patente de invencidn... conferira al solicitante o su causahabiente
ol derecho de prioridad para solicitar... misma materia. El alcance y los efectos del derecho
de prioridad seran los previstos por el Convenio de Paris... a) doce meses para las
patentes de invencién y modelos de utilidad...”.

La solicitud en estudio fue radicada el 10 de enero de 2001, en ese momento se reclamé
prioridad para las solicitudes brasileras Pl 0000827- 3 y Pl 0005655-3 del 11 de enero de
2000 y 30 de octubre de 2000, respectivamente; luego del estudio comespondiente se
determiné que acorde a lo estipulado por los articulos 9 a 11 de la Decisién 486, las
prioridades reivindicadas, son validas.

2. Objeto de la invencién

Segun la descripcién, el objeto de la solicitud consiste en suministrar un indicador de
formacién de hielo para refrigeradores.

De otra parte, el pliego reivindica: dispositivo indicador de formacién de hielo en aparatos
de refrigeracion, tales como refrigeradores de uso doméstico, del tipo que presenta un
gabinete de refrigeracién (10) provisto de una puerta frontal (20) y que aloja un evaporador
(30), relacionado en las reivindicaciones 1 a 4.

Segun la IPC la clasificacion del objeto reclamado es F25D 21/02.
3. Claridad de la solicitud:
El artlculo 30 de la citada Decisién indica que: “las reivindicaciones definiran la materia

que se desea proteger mediante la patente. Deben ser claras y concisas y astar
enteramente sustentadas por la descripcién®.

He-pt
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Las reivindicaciones son confusas por deficiencias en la redaccién y traduccion, lo cual, no
permite determinar, con claridad, el alcance de la proteccion solicitada; no estamos de
acuerdo con la inclusién, en ellas, de afirmaciones tales como: "sobre este Gltimo”, “y
estando formado por una regién”, “cuando esta sujeta ;dénde?", "acumulado sobre el
evaporador®, “esta configurada... es activada témicamente®, “deshelar”, “esta definido
donde?... tipo master...".

La reivindicacién 2 incluye explicaciones ajenas a una aclaracién (delimitacién) de una
caracteristica incluida en la independiente en, “donde el evaporador... refrigeracién 10"
porque el objeto de la solicitud no es una nevera, refrigerador o lo similar, sino un
indicador de formacién de hielo. Esa explicacién debe ser retirada.

Finaimente, como se informa en el folio 80, no se presentaron oposiciones por parte de
terceros.

4. Evaluacién de ia unidad de Invencién:

El articulo 25 de la Decisién 486 establece que, “La solicitud de patente sélo podra
comprender una invencién o un grupo de invenciones relacionadas entre si, de manera
que conformen un dnico concepto inventivo”.

El pliego estudiado se refiere a un Gnico objeto, en consecuencia, cumple el requisito
establecido.

5. Determinacion del estado de la técnica:
La fecha para determinar el estado de la técnica es 11 de enero de 2000.
Consultadas las fuentes de informacién con que cuenta este despacho, se encontraron los

siguientes documentas, anteriores a la fecha de la prioridad 11 01 2000 relacionados con
la materia de la solicitud:

N. Documento Titulo Fecha de
publicacién

1 US 1945 100 Defrosting indicator for mechanical 30 01 1834
refrigerators

2 US 2 225 932 Refrigeration apparatus 15 07 1939

3 FR 2 176 422 Etiquettes de couleur variable en 26 10 1973
fonction de la température

I 4 US 4 345 441 Defroster for the evaporator of a 24 08 1982 J

refrigerator

5 GB 2 284 254 Thermaily-insulated cooling 31 05 1895
arrangement with removable gel
cassette

6. Evaluacién de los requisitos de patentabilldad:

En cumplimiento del articulo 14 de la Decisién 486, el cual, dispone que “Los paises
miembros otorgaran patentes para las invenciones, sean de producto o de procedimiento,
en todos los campos de la tecnologla, siempre que sean nuevas, tengan nivel inventivo y
sean susceptibles de aplicacién industrial®, se procedié a evaluar los requisitos de fondo

A¥ge
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con el objeto de establecer la patentabilidad de las reivindicaciones contenidas en la
solicitud.

Evaluaclén del nivel inventivo

Conforme al articulo 18 de la decisidn 486 que establece “Se considerara que una
invencidn tiene nivel inventivo, si para una persona del oficio nomaimente versada en la
materia técnica cormespondiente, esa invencidn no hubiese resultado obvia ni se hubiese
derivado de manera evidente del estado de la técnica".

La persona del oficio, normalmente versada en la materia técnica comespondiente, que se
puede encargar de solucionar el problema planteado por el presente caso, puede ser un
ingeniero electromecanico con experiencia en refrigeracién, que conozca la composicion y
los principios basicos de funcionamiento de esos aparatos o, por lo menos, que cuente
con las condiciones necesarias para informarse acerca de esos principios al consultar la
literatura técnica respectiva.

El antecedente 1, (ver lineas 28 a 46 columna 1; lineas 85 a 102 columna 2; ias figuras),
divulga un gabinete de refrigeracién 1, como el de los refrigeradores de uso doméstico,
que tiene una puerta frontal que aloja un evaporador 2 y un dispositivo 5, 9, 11, 12 para
indicar la formacién de hielo; dicho indicador incluye un exhibidor 11 que se monta dentro
del gabinete de refrigeracién a una distancia equivalente al grosor limite predeterminado
de acumulacién de hielo en el evaporador y, se forma con una zona demarcada 9 definida
por un elemento sensible al calor cuya indicacién cambia cuando se alcanza determinada
condicion de temperatura al ser contactada la zona demarcada por ia capa de hielo
acumulada en el evaporador.

Al comparar lo anterior con la reivindicacidon 1, la Gnica diferencia que se encuentra
consiste en que el color del elemento sensible se refuerza y distingue de acuerdo a la
temperatura.

Por consiguiente, el problema que resuelve la presente solicitud consiste en encontrar una
altemativa para la pantalla (exhibidor) de un termdémetro.

Sin embargo, se trata de una técnica conocida en el arte como se puede ilustrar con cada
uno de los antecedentes 3 y 5, que revelan un elemento sensible que cambia de color de
acuerdo a la temperatura, para dar informacién o aviso.

La persona normalmente versada en la materia técnica comespondiente, consideraria
obvio combinar las enseianzas del antecedente 1 con las del documento 3 o con ias del
documento 5 y habria llegado a lo reivindicado en 1 sin ningiin esfuerzo intelectual
adicional; por ello la citada reivindicacién carece de nivel Inventivo.

Respecto a las reivindicaciones dependientes 2 a 4, de un lado, quedan sin soporte al no
depender de una con nivel inventivo.

De otro lado, tampoco tienen nivel inventivo porque, parcialmente, son reveladas por el
arte anterior o se refieren a detalles de construccion, que una persona del arte podria
derivar de forma evidente.

Por ultimo, los antecedentes 2 y 4 divulgan elementos esenciales contenidos en las
reivindicaclones, los cuales, no permiten establecer un limite cierto entre lo reivindicado y
el estado del arte.

En conclusién los requisitos de patentabilidad de la presente solicitud se encuentran
afectados asl:
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No. Documento Relvindicaclén(es) Requisito
Afectada(s) que
afecta
1 US 1 945 100; ver: lineas 28 a 1a4 Nivel
46 pagina 1; lineas 78 a 97 inventivo
pagina 1; lineas 24 a 87 pagina
2; reivindicaciones 1 a 4; figuras
1a3.
2 US 2225932; ver-lineas 1228 | 1a 4 Estado del
pagina 1; de linea 98 pagina 1 a arte
linea 35 pagina 2;
reivindicaciones 1 a 5; figuras 1
| ad.
I 3 FR 2 176 422; ver: 1a4 Nivel
reivindicaciones 1 a 13; figuras inventivo
1,7, 9.
4 US 4 345 441; ver: lineas 22 a 1a4 Estado del
33, 60 a 61 columna 2; de linea arte
37 col 3 a linea 50 col 4;
reivindicacion 1; figuras 1 a 7.
5 GB 2 284 254; ver: el extracto; 1a4 Nivel
rem'ldicacién 1. ] inventivo

En cumplimiento del articulo 45 de la decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias contados
a partir de la fecha de notificacion de la presente comunicacion. En el caso de no dar
respuesta al presente requerimiento, o si a pesar de ia respuesta subsisten impedimentos
para la concesion, se denegara la patente.

Notifiguese el presente ofi
capitulo quinto del titulo

rme a lo dispuesto en el numeral 5.2, literal e}, del
mero fle la Circular Unica No 10 de 2001.

ALIX CESPEDHS DE VERGEL
Jefe de la‘Divisién de Nuevas creaciones

El anterior requerimiento fue notificado por fijacién en lista, de fecha 4 3 <in &ﬁ;}

Concepto Técnico Examinador Técnico IE Examinador juridico

Numero: 824 Cédigo: 202004 Cddigo:
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UNITED STATES

1,945,100

PAT_ENT OFFICE

1,945,100
DEFROSTING INDICATOR .FOR MECHANI-
REFRIG )

_ Frederick J. Troll, Towson, Md.,
Application August 34, 1532. Berinl Ne. 30,315
4 Clalma. (CL IT9—311)

go thers isno means for dstermining with any degree
of accuracy when due regurd to eficiency of op-
srat'on reguires that the defrosting operation
ahould be performed. As s result of this condi-
tion the majority of domestic refrigerators are op-
gs erated for a large portlon of the time at a very
low afficlency with a consequent unnecesgarily
large consumpiion of current.
The Inventor in the present instance has dis-
covered that when the bulb or other sansitive als-

ratus of the mechanieal or alectrical type. .
In the drawing: .
Figure 1 is an elevation of a chilling unit and
5 tha surrounding portion of & refrigerator to which
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UNITED - STATES

-

2225932

PATENT OFFICE

3,285,838 .
REFRIGERATION APPARATUS

Harold Shaw, » lo
AL D, 'lauun‘h'mm

Com-
m.mwmu

Applionticn July 15, 1830, Serial No. 304,635

5 Chalma,
My invention relates to refrigeration

aAppATAtus -
and particularly to a defrosting signal for refrig-

eration apparatus,

In refrigeration of the

up
13. thickness, it deleteriously affects the operation
and efficimncy of the refrigerating mechanism,

frosted.
It is another obiect of my invention to provide
s vidual defrosting sigual which utilizes the same

light source that is naed for Muminating the food,

starage compartment of the refrigaratar.

23 It Is ancther obiest of my invention to
for changes either in quality or quantity of light
which is transmitied from a Iight souroe to indi-
cate when defrosting is

TISCESIATY.
Ithlmrthlrublwtntmrlnmumtouu-_

I:nntho!oodnhrmmpumli.m
85 ant befhg circulated therethrough by a conven-

(CL s2—1)
refrigerating aystem (not shown). A shelf

terial “Lucdite” i espscially applicable bacauss it
is an efficient lght transmitter, may be made off &0
different colors, and transmits light around bends -
with very Liitle loss in intensity. .
Io operation, when the cooling alement 18 is
Dot in need of defrosting and the door 1T is_,
opened, ths incandescent Inmp 22 iy energised’ 45
and Hght therefram rot anly flluminates the food
storage compartment {3, but 1s also trangmitted
along rod 13, acroms the space 34 between the rods
and through rod 31 to the vistbie end 38 thereof
The end 38 therefore glows and shows that the 50
cooling element 14 iz not in nesd of defrosting.
When frost buflds up on the cooling elsment 4

|
z
-%

L
/
%é

Bt



iR bl
mmmwmmu._“m mmmwm

..mwm-ﬂ mmmh_ MMmmmmmm
i m_ ot m.mmum

i i
il i il
fiiiabibit

g mﬂm : m : mum mm m i
T e mmmm“ ma
e 4ifize AL il mmaw 11E |
__m...mm_ it w w..ummwm w_mmmmm_m | m ww um I mw
m w“mm mme mmMmmm.mwmmmm aiil
e .mmmw mm m

m_n m mmm.mm il mmwmmm
T HL R .m.... 4
¥ mmmuhm THEY m : : mmmmmmumm

o

changes
uphsnudo—

m»MMWMpmmmuwM
!

.prod:ter

lpluund
of the
both of sald

lnll
eonlh'elmt
tl:l.t
up
devices,

mmul-onmhl
tur
tion
Iht

dﬂhnn mw-ﬂmhm

said point when the frost bufids
B mnmmaummmmumﬂnn

of a refrigerator cabinet embodying » food stor-

mmmluidh

I:l.tll!:'hmllll

mmmm;n H..mﬁm_mmmm;...mm



'1-'7

2,225,932

14

H. D. SHAW
REFRIOERATION AFPARATUS
Filed July 18, 1939

F S

et

|

4 ——

. 24, 1940.

Ngu

INVENTOR

HaroLp D. SHAaw .

Mz,

Z20777

/7

Fla.4.

o S
97)

WITNESSES:

LA m. &-n../uw\.

&H..ﬁ.ﬁ

ATTOR



U89 REPUBLIQUE FRANGAISE @ n- o uubienton : - 2.176.422 Bﬁ%

(A n'utlilsar que pour

IRSTITUT NATIONAL ' is clhssament st Ins

DE LA PROPRIETE INDUSTRIELLE commande da repraciczion.
PARIS . WA utiler pour s paiements d'mu.,

—_ ) W demandes de coples offickiisn &t toutes
suwes corrmpondaness svae I'LN.P.1.}

BREVET D’INVENTION

PREMIERE ET UNIQUE _

PUBLICATION
@ Do e depte 14 mars 1073, & 16 h 65 mn,
Dete de la décislon ds délivrance...... 1er octobra 1873.
Publication de I8 GAINTNGS muneswere B.OP.1. — «Listosy n. 43 du 26-10-1673,

Clamification Internationale (Int. Cl) 0 09 f 302

@ &

Dégossnt : TIMM Hermann Martin, résident en République Fédérale o Allemagne.

Titulekve : idem (7))

Mandetutrg : Jesn Cesanowe, Inginieur-Consell.

® © 6

Etiquettes de couleur varisble en fonction ﬁ'h'l.'l'll*lﬁl!-

@ Invention de :

(@) @) B Priorith conventionnells : Demande de Lrevet déoosds an République Fédérale d’Allemegne
fo 15 mae 1972, n. P 22 12 341.7 su nom du demandeur.

Vents des fascicules & FIMPRIMERIE NATIONALE, 27. rue da la Convention - PARIS {15%



73 09130 10 2176422

10

15

25

5

Prar

REVENDICATIONS

‘1. Btiquettes ot analogues, caractérisdes par le fait
qu'elles sont oconetitudes, en tout ou partie, par asu moins une
feuills de -matidre plastique en deux épalsseurs, transparente et
incolore ou bien tra'napa'rmto et colorée sur une de ses faces ou
sur les deux, gqui est fermés ds tous cBtés et contient une
substaiwa de remplissage gul se colore ou change de couleur mne
ou plusieurs foie, réversiblement on non, en fonotion-de la
tenpérature.

2. Btiquettes selon la revendication 1, oarmotérisées par le
fait que 1la feuille de matidre plastique comporte plusisurs cham-
bres séparées les unes des autres, surtout par des soudures et en
particulier de forme et/ou de dimensions différentes, chambres
dont certaines ou toutes sont garnies de la substence de remplia-
sage. .

3. Btiquettes selon la revendioatiom 2, ocaraoctérisdes par le
fait que les diverses chambres contiennent, le cas échéant, des
substances de rempliseege de couleurs différentes qul donnent lieu
4 un changement de couleur ou & l'aepparition d'ume coulsur A des
températures A chaque fois différentes.

4. BEtiguettes gelon 1l'une quelcongue des revendications 1 & 3,

. caractérisde par le fait que la subatance de mpliasage change

réversiblement de couleur. .

5. Btiquettes selon 1a revendication 4, carsctérisdes par le
fait que la spubstance de remplipeage est constitude par au moins
an type de cristaux liguides, le cas échéant sous forme d’une pAte
et éventuellement additionnds de colorants et/ou de pigments.

6. Btiguettes selon 1a Tevendication 5, ceractériaées par le
fait que lea cristaux liquides sont des cristeux cholestériques.

T. Etiquettes gelon 1'ume gueloonque des revendicationa 1 A&
6, caractérisées par le fait que la substance de remplissage se
colore ou change de couleur entre amviron -5 et +20°Q,

8. Etiquettes selon 1l'une quelconque des revendications 2 &
7, caractérisdes par le fait que les chambres ont la forme de
caractires.

9. Btigquettes sslon 1'una quelconque des revendiocatione 1 &
8, caractérisdes par le fait que des caraectdres et/ou des 1déo-
grammes sont mis en place sur la feuille de matldre plastique et
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ont en partioculier une couleur qul correspond & la couleur de la
natidre de remplissage avant ou aprés son changement de ooloration.

10. Btiquette selon 1l'une gquelconque des revendications
1 & 9, caractériesde par le falt qu'elle est revétue sur sa face
dorsale d'une couche auto-colldnte.

11. Btiquette selon l'une guelcongue des revendications 1 &

9, caraotérisée par le fa't qu'elle n'est conatituée qu'en partie
par ladite feuille de matidre plastigue, celle-ol §tant plaocée sur,
ou & 1'intérieur de, une pidce matidre plastique, le oas échdant,
de forme emnulaire, oirculaire, elliptique, polygonale ou, .le cas ..
échéant, en forme de ocafire, pidce qui, dans le ces oll la feullle de
matidre plastique eat placde en son intérieur, est transparente

tout au moins dans la région de ladite.feullle de matidre

plastigque et pur une feoe, et sat réalisée éventuellememt en deux

ou plusieurs pidces.

12. Btiquette selon la revendication 11, caractérisée par le
fait que ladite pldoe de matidre plastique est sensiblememt
circulaire ou elliptique et est réalisde sous forme de cachet on
de plaquette.

13. Btiquette selon 1'une qualconque des revendications 1 &
12, osractérisée par le felt que la perol Iinférieure de la
feuille de matidre plastique A deux parois est rendue opaque par
norolsgement, blanchiment, le cas échéant par coloration oou-
vrante.
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57 ABSTRACT

The invention relstes to defroster control apparatus for
the evaporator of a refrigerator. A frost sensor for mea-
suring tempersiure s mounted a predetermined din-
tance from a surface of the evaporator which corre-
sponds to the permissible thickness of frost layer. Con-
trol apparatus including s comparator circuit imitiates
defrosting when the frost semsor tempersture falls
below a referenge temperature. In this constroction the
frost layer grows In the direction of the frost sensor
which {1 swept by the surrounding alr. During each
operating cycle the frost sensar initislly messures a
temperature approximating to the surrounding tempers-
ture. As the frost progressively increases, thiy tempera-
tura fally becange the air circulation in the vicinity of the
frost seppor s progressively more influenced as the
thickness of the frost layer incressss. In the extreme
case, the frost sensor can come into contact with the
frost layer. Depending on the choice of reference tem-
perature, defrosting can therefore be initiated when the
frost layer screens the frost sensor to a predetermined
degree from the surrounding air or has made contact
with the frost sensor.
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It“l'lhnﬁmlnrly favourable to provide a second sen-
DEFROSTER FOR THE EVAFORATOR OF A wr measures the evaporator temperature to form
REFRIGERATOR the reference The reference

The invention relates to a defrogter for the evapora- 5

tnrofur:&lmm.mpﬂlln;lemuollpm

hahowndeﬁonmafthhﬂnd.thuchmopﬂul
systom in which a Hght-sensitive element sarving as the
frost sensor s exposed to a light sonrce. An incident
surface of the optical system is so0 thermally conduc-
tively connected to the evaporator that it becomes
caated with a frost layer subsiantislly conforming to the
surface of the evaporator. This reduces the radiation
striking the frost sensor, This is utilised to initiate de-
froating. This defroster operates imaccurately ‘and ia
mehﬁﬂnhummmmnﬂmdmﬂm-
froat layer and the heat of the Hght source permits the

temperature
will then not have a constant value but will change with
the evaporator tempersture which, in tum, is subjected
to fluctostions during each opersting cycle and also
astumes different values depending on the temperature
set for the refrigerated space. In all cases, however, it
will be ensured that the compacison circuit responds

10 when the frost layer which has substantlally the same

tempersture as the evaporator approaches the frost
lsyer sensor.

Tha frost sensor and the second sensor may be closely
mehnmmm

More particularly, the second sensor may be a
contact sensor and both sensors may be disposed In &
common sensor holder of thermally ingmiating material.
In & singls assembly step, therefore, the frost sensor will
hwdltmmmmmemm

frost to melt. 20 and the second sensor will be installed in contact with
In practice, tharefore, defrosting is not initiated with  the eveporator smface
the sid of a sensor to the presence of a frost mammm&wmu&
layer but as a resnlt of any data which lead one to sus-  posed in s depression of mmm;u.
pect the presence of a frost lnyer. Thus, defrostars oper- tpudn:ﬁunthenrl‘nce the evaporator. Together
ate in responss to a time or programme control, in re- 23 with the evaporator wall, the guide surface forms o
sponse {0 the number of door movements, the nomber  passage through which the air can flow.
of compressor starts or a particulsr opersting time of mmdmmum the frost
the comapressor. Inltistions of this kind are necemarily  layer increasss. Consequently, the temperaturs of the
inpconrate and consequently defrosting is injtiated too  frost semsor will not only fall becauss it Is more inten-
frequently or too seldom. 30 sively cooled by the frost layer but alo
Another kind of indirect initiation ia typified by .  becanse it Is progressively less heated by the mrround-
defroster in which the evaporator temperature and the  ing air. This results in a very steep tempergture drop for
temperature in the refrigerated space are measured and the frost sensor when the frost layer approaches same,
an cvalusting circult checks whether the messuring A perticularly simple constroction is obtained if the
result is disposed on the ona or othar side of s particnlar 35 sensor bolder comprises a contect face which i adapted
characteristic corve, With messurements on the one 1o abut the vertics] surface of tha and has a
side of the characteristic curve, it is amumed thata frost  depression for recelving the second sensor and adjoin-
Iayer is present. In thiy case, thermistors serve as tem-  ing the guide surface by way of a step. The step should
perature 5en30rs. extend in the direction of the air flow so that sweeping
The invention is based on the problem of providing a 40 of the surounding air along the frost sensor cannot be

defroster of the aforementioned kind which operates
mare accurately snd is Jexs prone to fanits.

This problem is solved according 1o the invention in
that the frost sensor is a temperature sensor which is
dhpondnlmﬁmnlmfludﬂ!

circait which initiates defrosting when the frost sensor
temperature falls below a reference

temperature
In this oonstruction, the froat layer grows in the di- 50

rection of the frost sensor which is swept by the sur-
romnding air. During each oparating cycle, therefore,
the frost sensor initiafly measures a approx-
imating to the smrounding As the frost

temperature.
ively incresses, this tempersture falls becanse 33

progressi

the alr circulation in the vicinity of the froat semeor i
progressively more influenced as the thickness of the
frost lsyer increases. In the extreme case, the frost sen-
SOr ¢an even come into contact with the frost layer.

impeded by anything other than the frost layer.

For this purpose it 3 also edvimble for the space
above and below the frost sensor to be free from built-in
componants.

Further, the holder may be provided with recesses
for receiving conductor connectlons leading to the sen-
pnmmuhammunﬂwﬁnhiﬂym

A similar result i obtained i the conductor connec-
tons leading 10 the sensory are in the form of a printed
circuit.

Desirably, the conductor connections leading to the
sensors extend close to the evaporator. The conductor
connections are therefore cooled before reaching the
temperature sensors. They can therefore not act as heat
conductors for conveying heat to snd infloencing the
temperature of the sensors from outside the refrigerated
space where, for example, the electric circuit arrange-
ment is accommodated.

Depending an the choice of reference tempersture, 60  Suitzble sensors are for example thermistors or ther-

defrosting can therefore be initiated when the frost
layer screens the frost sensor to a predetermined degree
from the surronnding air or has made contect with the
frost sensor.

mocouples.

It is also favoumble to have an evaluating circnit
which evaluates the sensor temperatures each time the
compressor of the refrigerator is switched on or off. In

Desirably, the surface of the evaporator is vertical. &5 this way oae can leave fluctuations of the evaporator
The firost sensor will then be disposed In & continvous  temperature occurring during an opersting cycle out of
air flow even in the case of evaporators without frostair  consideration. The evaluating circult may be disposed
flow. in the sensor holder. This saves space.

20y
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Aﬁerredmmpleoftheinvutlmudllmbe
described in more deizll with reference to the drawing,

w :
FIG. 1 is a diagrammatic representation of » refriger-
ator with dofroster;
FIQ. 2 i3 u much simplified circuit diagram of s com-

parstor circult;
FIG. 3 i a pictorial representation of a firet embod|-
ment for ying a sensor holder to the evaporator;
FIG. 4 I3 a rear view of a second embodiment of a
sensor holder;
mgl(i.:!ilhorhonulncﬂmmthellneA—Ah
FIQ. 6 is a view of the sensor holder from the side
abutting the eva| » and

FIG. 7 s a graph of the temperature of the frost
sensor and the second sensor against the thickness of the

Thphgl:iml:lofﬂc.lwmwllulmpm

pressor 1. The evaparutor Is disposed i o refriger-
ated space 6 of, for example, a refrigerator or freezer. In
this refri space there is a thermostat 7 connected
by a conduit 8 to the compressor 2 which it switches on
when a set tempersture for the refrigerated space is
exceeded and off when the temperature falls below a
secand lower temperature.
Secured to the compresgor there is a sensor holder 9
connected by conductors 10 and 11 to a defroster circuit
12. The latter is connected by conductors 13 to a de-
froster 14 In the refrigerated 6. In the present
example, the defroster & in the form of an electrical

being led through the evaporator 8. Further, it will be
evident that the conductor § is connected to the defrost-
ing circuit 12 by way of a branch line 15.

The sensor holder 9 contains two sensors, namely a
sensor 16 and a second sensor 17 which measures
the evaporator temperatnre and will be explained here-
i . By way of the conducior 10, the defrosting
circuit 13 is fed with a signal which corresponds to the
frost sensor temperature Tr and by way of the conduit
11 with & signal which 1o the evaporator
tempersture Te. These signals are applied to the inputs
of = com 20 by way of a respective AND ele-
ment 18 or 19. The AND circoity 18 and 19 are in addi-
tion supplied with s signal from the conductor 18 by
way of a differentisting element 21. This signal cccuns
whenever the com 2 receives a start signal from

1

tempers! on the evapomtor tem
ngmmpnmnmnomenmmﬁ:‘;
fa tus 22 with which the defroster 14 is operated for
s e e T e
t ng point ice. For this purpose

2 second comparator 23 which compares the slgnal
corresponding to the evaporaior temperature Te with a
paint temperature To and, when it
switches off the switching appuratos 22. An sdjustable
resistor 34 serves 1o set a reference value which exceeds
the evaporstor tempersture Te by a predetermined
amount.

In F1G., 3, the evaporator 5 is shown a3 a plate evapo-
rator to the vertical front face 25 of which the semsor
holder 9 is secured by a screw 32a. The construction of
this sensor holder corresponds o that of FIGS. 4 10 6

‘The

4
except that connecting conductors are provided at the
back in the form of a printed circuit 26.

In FIGS. 4 to 6, & sensor holder 27 is shown. It com-
priscs a contact surface 28 and a guide surface 30 which
i conaected thereto by way of a step 29 and which,
togethar with the vertical face 23 of the evaporator 3,
forms a passage 31. A bore 32 serves for the passage of
the screw 322 The frost semsor 16 is disposed in a bore
33 and the contact sensor 17 in & bare 34, both being in
the form of a temperature sensor. A channel 35 in the
contact surface 28 sccommodates the conductors 10
and 11 leading to the temperature sensor 17. At this
position, the conductors 10 and 11 are cooled »0 that no
heat can reach the temperature sensor 17 from beyond
the refrigerated space € Altemnatively, & is also often
sufficient to arrange the supply cable leading to the
sensor holder closely against the evaporator surface 23.
The rear sides of both borea 34 and 33 are intercon-
nected by way of a channe! 36 through which connect-
ing conductors 10 are passed to the frost sensor 16.

FIG. 7 shows how the tempersture Te
and the frost sensor temperature Tr varies in relstion to
the thickness d of the frost layer which forms on the
surface 25 beyond the semsor holder 27 and thereby
influences the alr circulation through the passage 31.
The measurements were in each case made on switch-
ing on of the compressor 1 It will be seen that the
difference between these (wo femperniures decresses
gradually up to a frost layer thicknem of 2 mm and
subsequently more steeply until they are equal from 3
mm. This applies to a depth of 2 mm for the passage 31.

cormesponding temperatures Te' and Tr’ for the
switching off point of the compressor 2 are shown In
broken lines. They are at a somewhat lower tempers-
ture level and each other up to a difference of
2° C. In both casea it ia posalble, particularly in the zone
between 2 and 3 mm of layer thickness, to set a differ-
ence between the evaporator Te and the
frost sensor tempersture Tr where, when the tempers-
ture falls below same, the defroster is actuated, which
instant corresponds 10 an sccurately defined frost layer
thickness. If it is desired to monitor frost Iayer thick-
n_umuﬂmzo?am.ithmm&ntwdnﬂn
appropriate depth of passage.

From the curves it will also be scen that the frost
sensor temperature initially fluctustes only alightly be-
cauge it predominantly dependa on the surrounding afr.
However, as the frost layer progressively screkas the
froet sensor mare snd rore from the circulation of air,

the frost sensor temperature will more closely follow -

the temperature fluctuations of the evaporator during
the switching on snd switching off periad.

What is ciaimed is:

1. A refrigerator sssembly comprising, thermostat
and compressor mesns, an evaporator, s frost sensor
spaced a predetermined distance from mid evaporstor
corresponding to a permisible frost layer thickness, a
second sensor sbatting said evaporator for messuring
evaporator temperature, evaporator defroster mesns,
firn comparstor mesns monitoring sid seasors to torn
on mid defroster means when said evaporator tempera-
ture equals the temperature of said frost sensor, second
comparator means overriding said fimt comparator
mesns monitoring said second sensor and s reference ice
melting point tempernture 10 mainiain said defrosting
means in an off condition while said evaporator temper-
ature exceeds said melting point temperature, snd
means enabling said first comparator mesns esch time
snid thermostat means initiates actuation of said com-

pressor means.
" 5 B & @
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{64) Themally-Insulxtsd cooling amrangement with removabls refrigerant gal cassatte

{57) An insulated cooling arrangement for beverages, or
other subsiances and samples, comprises an outsr
protection and Insulsting cassment 12, having & screw
thread or other fitment able to accapt a closure cassette
34, which contains a capsula of refrigerant gel material 30,
8 comprassible spacer plug 32 and an Insulating closure
18. The casement 12 end the caseette 34 contain and keep
cold an inner enclosure 10, contalning the beversge
substance or eample. The enclosure 10 Is secured and
closed by double-walled Insulating closure 22 having a
transpearent outer eurface 28 and an Inner surfsce coated
with hest sensitive coloured paint, dye or liquid crystal 38,
which pivea an Indicetfon of intamal tempersture of the
cooling armangament.
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CLAIMS

What is claimed is ;

1. An insulated cooling arrangement comprising :

an outer protection and insulating casement , accommodating a screw
threaded or other fitment end able to accept a closure cassette ,

which contains a capsule of refrigerant material and an insulating closure
such that the casement and the cassette can contain and cool an inner
sample containing enclosure , which in furn is secured and closed by a
dual walled insulating closure with a transparent outer surface and an
inner surface coated with heat sensitive coloured paint , dye or liquid
crystal which gives an indication of the internal tempersture of the
cooling arrangement.

2. the arrangement in 1 wherein the refrigerant material capsule is removable
as a cassette from the device and distanced or separated from any effective
nsulation material of the casement such that the capsule may be frozen
efficiently and with ease in a remote fridge.

3. an arrangement as in 1 which will store ,cool and keep cold beverage can

or cans or spare precooled replacement refrigerant capsules.

4. an arrangement as in 1 which will store , cool and keep cold a wine
bottle.

5. an arrangement according to 1 whi mmmmm
andeyemata'ial(hlmdnameVELdﬁ on the outer surface such that it can
be attached to bicycle frames and also to fiat surfaces such as car internal
door panels.

6. an insulated cooling arrangement substantially described herein as
illustrated in the accompanying drawings.
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