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Expediente No. 04-109.305
Solicitud de patente a nombre de BRAZEWAY, INC.

Yo, DILIA MARIA RODRIGUEZ D’ALEMM identificada como aparece al
pie de mi firma, domiciliada en la carrera 11 A No. 86-53, piso 6, obrando como
apoderada de la sociedad BRAZEWAY, INC. domiciliada en Michigan, Estados
Unidos de América, solicitante de la patente de la referencia, en respuesta al
oficio No. 2211 notificado por fijacién en lista el 14 de febrero de 2008,
relacionado con el concepto técnico de fondo No. 242, me permito manifestar:

1-

11

1.2

1.3

14

Con fundamento en la facultad que confiere el articulo 34 de la Decisién
486 al solicitante para modificar la solicitud de patente en cualquier
momento del trimite, presento junto con este memorial nuevo capitulo
reivindicatorio en el cual se tealizan las modificaciones mis abajo
enunciadas. 1

‘ |
Se incorporaron mimetos de teferencia a todas las reivindicaciones de
acuerdo con los componentes del dispositivo que aparece a lo latgo de las
figuras 1 a 9, de modo que se proporciona claridad a la solicitud.
Se eliminé la caracteristica de la reivindicacién 1 donde se mencionada que
la aleta universal es “para uso en una aleta”.

Se modificé el objeto reclamado en la nueva reivindicacién 10 a un
“intercambiador de calor”, de modo que esta reivindicacién ahota depende
de aquellas que la preceden. |

Se modificé el método de la reivindicacién 19, de modo que se menciona
el paso de separar la aleta que se describi6é previamente en las
reivindicaciones 1.2 9. | '

|
Fn cuanto a estas modificaciones me permito decit que las mismas no amplian de
ninguna manera la materia objeto de la presente solicitud y se realizaton con el
4nimo de supetar las objeciones de claridad planteadas por el examinador en su
concepto técnico. 5
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Para este efecto, me permito acompafiar el fecibo de pago con el cual queda
cubierta la tasa correspondiente a la modificacién de una solicitud de patente en
cuanto a su capitulo reivindicatorio.

2. Claridad de la solicitud

Respecto a este punto me permito decir que mediante las modificaciones
realizadas en el capitulo reivindicatotio queda subsanada la totalidad de las
objeciones planteadas por el examinador en su concepto técnico.

Ahora bien, es deseo del manifestante aclarar que de acuerdo con las
modificaciones mencionadas antetiormente, se tedujo el mimero de
reivindicaciones independientes, obteniendo tnicamente una reivindicacién
independiente (1) donde se reclama una aleta universal, y a partir de ésta se
obtiene el intercambiador de calor de la nueva reivindicacién 10 y el método de la
reivindicacién 19. |

Adicionalmente, con respecto al método de la rejvindicacién 19, éste se
encuentra caracterizado por un conjunto de pasos o etapas las cuales son “(z)
separar al menos una aleta (28 y “(b) posicionar dicha aleta (28)” y lo que se desea
obtener por medio de este método es una aleta que se encuentra en un
intercambiador de calot, que es el producto, por lo tanto no se estd haciendo
alusién tnicamente a las caractetisticas fisicas de dicho intercambiador, tal y
como lo estable el examinador en su concepto técnico, sino que por el contratio
se estd desctibiendo el método para obtenet el intercambiador utilizando la aleta
descrita en las nuevas reivindicaciones 12 9.

3. Nivel Inventivo |

El examinador establece en su concepto técnico que las reivindicaciones 1 a 30
de la presente solicitud carecen de altura inventiva a la luz del documento GB
2014483 (D1). En este sentido, es deseo del solicitante argumentar la presente
invencién presenta un nimero de ventajas sobre el arte previo dentro de las
cuales se encuentra el tener secciones de tubo completas y aberturas inclinadas.

En este sentido, el documento D1 divulga tubos que no son completos y que
{nicamente tienen un borde redondeado por potcién de tubo, lo que hace que el
exttemo de cada porcidén de tubo deba ﬁestar unido con un conector. Esta
caractetistica se puede ver claramente en las figuras 2 y 3, donde se ve que los
extremos 34 y 36 son redondeados, lo que significa que hay una continuidad en la
seccién de tubo, mientras que el otro extremo (A-F) es recto, lo que quiere decit
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' |
que la seccién termina alli y se tienen diferentej‘:s secciones de tubo. Asi, cada una
de estas uniones se considera en el medio de la fabricacion de intercambiadores
de calor como una desventaja del dispositivo, ya que representa una posible
trayectoria de fuga.

En contraste, las secciones de tubo completas ; divulgadas a lo largo de la presente
solicitud no tienen uniones que puedan set consideradas como una fuga, y pot lo
tanto las probabilidades de tener ﬁlq‘raciones o grietas disminuyen
significativamente, lo que al final se ve representado en un producto de una
calidad mucho mayor con transferencia de calor mis eficiente. Esta seccién de
tubo (30) es mostrada de forma clara en la figura 2 de la presente solicitud, donde
se puede ver que no hay uniones como las mostradas en la invencibn del
documento D1. |

Adicionalmente, la unién de cada extremo de tubo que se desctibe en el
documento D1, representa un aumento en los costos, ya que ademéis hay que
incluir la fabricacién de un doblez o un conectot, y es necesario también tenet un

matesial de llenado de la unién que puede ser soldadura y un procedimiento para.

crear dichas uniones.

Ademis, se dirige la atencién del examinador al hecho que las aberturas
inclinadas de la presente invencién permiten que més tubos sean incluidos en un
tamafio determinado de un intercambiador de calor. Adicionalmente, las
aberturas inclinadas ctean un pattén de tubo que es més conductivo a la hora de
mezclar el aite, lo que incrementa la transferencia de calor.

En resumen, me permito decir que gracias/ a las modificaciones expuestas en el
punto 1 de este memotial y los argumentos antetiormente mencionados, la
presente solicitud cumple cabalmente con los requisitos de claridad y nivel
inventivo respecto al disposiivo y método expuestos en el capitulo
teivindicatorio. Por lo tanto, solicito comedidamente a ese despacho se sitva
reconocer estos requisitos y conceder el privilegio de patente de invencién a la
solicitud en estudio. J

i
J

Sefior Supe::imjndente, |

ro / 421%,

7
DILIA MARIA|RODRIGUEZ D
CC. 41.654.882
TP 20824 CSJ <« |
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7 Anexos:

| Teléfono:
| E~-mail

J
Nombre: DILIA MARIA RODRIGUEZ |
D’ALEMAN | |
Direcci6n: Carrera 11 No. 86-53, piso 6

Teléfono: 6181088 Fax: 6350824
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INDI vCI‘

|

1. Una aleta unijversal (20) para un inter mbiadc‘;r de calor de tubo, la aleta
universal caracterizada porque comprende: |

una lamina (52) de material conductbr de calor configurada para ser
separada para formar una o mas aletas (28) para uso en la aleta (28) sobre el
intercambiador de calor de tubo (32) con respecto a un ndmero de pares verticales
y horizontales de segmentos de tubo en dicho inte_rcémbiador de calor (32), dicha
lamina tiene un ancho (W) y un largo (H);y

una pluralidad de aberturas (22) en dic!ha lamina (52), cada una de dichas
aberturas (22) cor;ﬁgurada para permitir un par de segmentos de tubo (34)
paraielos del inter¢ambiador de calor (32) para paéar a través de estos, dichas
aberturas (22) son relativamente inclinadas a dicho ancho (W) y largo (H) de dicha
lamina (52), dichas aberturas (22) estan dis ue:stas3 sobre dicha lamina (52) en
una pluralidad de filas (26) y una pluralidad d colurﬁnas (24) con filas adyacentes
(26) que estén espaciadas generaimente igt.}ales aparte y columnas adyacentes
(24) que estan geﬁeralmente espaciadas igu les aparte, y dicho espacio entre las
filas adyacentes (26) y las columnas adyajentes (24) estad dimensionado para
permitir que dicha; lamina (52) sea separada entre al menos una de dichas filas

adyacentes (26) yfdichas columnas adyacentes (24) para formar una o mas aletas

(28) cada una de}las cuales contiene una pluralidad de aberturas (22) al menos
j "‘r"'"—-—-s______.“__-_—

igual a un ntmero total de pares de segmentos de tubo en el intercambiador de

calor (32). : /

2. La aleta universal (20) de la relvindi cién 1 caracterizada porque dichas
aberturas (22) son aberturas alargadas ccbn cada abertura opuesta que tiene

porciones de extremo (46) interconectadas por una jporcién central (48).
, \

|

\bé%



3. La aleta universal (20) de la reivindicacion 2, caracterizada porque dichas
\ .
aberturas (22) tienen forma de hueso de perro. ,

4. La aleta universal (20) de Ila reivindicacién 1, caracterizada porque
comprende ademds signos (51) en dicha lamina que indican ubicaciones en
donde dicha lamina (52) puede ser separada thara formar dichas aletas (28), dicho
signo (51) se extiende a lo largo de dicha ldmina (52) entre al menos una de

dichas columnas (24) y dichas filas (26). |

5. La aleta universal (20) de la reivindicajcién 4, caracterizada porque dicho

signo (51) son perforaciones en dicha l4mina.

6. La aleta universal (20) de la reivindicacién 1, caracterizada porque dichas
|

columnas (24) estan espaciadas aparte de ta;l forma que una porcién de dichas

‘aberturas (22) en una de dichas columnas (é4) traslapa una porcidn de dichas

aberturas en una columna adyacente (24).

7. la aleta universal (20) de la reivindicajcién 6, caracterizada porque dichas

columnas adyacentes (24’) cuando son separ%das tienen un borde ondulado.

8. La aleta universal (20) de la reivindidacién 1, caracterizada porque dicho
espacio entre las filas adyacentes (26) es fg_enera_lmente igual a dicho espacio

entre las columnas adyacentes (24). ,

9, La aleta universal (20) de la reivindi#acién 1, caracterizada porque cada

|
una de dichas aberturas (22) es generalmente idéntica.
|

\<°
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10.  Un intercambiador de calor (32), caracterizado porque comprende:

una porcién de tubo (30) que tiene una pﬁuralidad de segmentos rectos (34)
de tubos interconectados por una pluralidad de segmentos de conexion (36) de
tubo con cada segmento de conexidn (36) que interconecta dos segmentos rectos
(34), dichos segmentos rectos (34) y de.cone?(ién (36) estan dispuestos en una
configuracién sinuosa, dicha porcién de tubo ($0) tiene una cantidad conocida de
pares verticales y horizontales de pasajes de tu“bo (38); ¥

al menos una aleta sobre dicha porcién ’de tubo, de acuerdo con cualquiera

de las reivindicaciones precedentes, (

en donde dicha aleta (28) tiene una céntidad de dichas aberturas (22) al

menos ugual a dicho numero de pares de pasa;es de tubo (38) en dicha porcion de
i

tubo (30) y d:cha aleta (28) esté dispuesta en (’dlcha porcién de tubo (30) con cada
par de pasajes de tubo (38) de dicha porcnéq de tubo (30) que pasa a través de

una de dlchas aberturas (22) en dtcha aleta (2%)

/
i

|

11.  Elintercambiador de calor (32) de la reﬁvindicacién 10, caracterizado porque

dicha porcién de tubo (30) ¢s un tubo continutb sencillo (42).
|
|
|
12, El intercambiador de calor (32) de la reivindicacién 10, caracterizado porque

dicha al menos una aleta (28) es una de Jna pluralidad de aletas (28) y dicha
|

pluralidad de aletas (28) esta alineada en q‘na configuracién paralela con dichas
| o

aberturas (22) en dichas aletas (28) que est@n alineadas para formar un banco de

|
aletas (50) que esta dispuesto sobre dicha p¢rcién de tubo (30).

13.  El intercambiador de calor (32) de la ﬁeivindicacién 10, caracterizado porque

dicha porcion de tubo (30) tiene més pasajés de tubo (38) verticales que pasajes



de tubo (38) horizontales. |

14.  Elintercamblador de calor (32) de la reivindicacién 10, caracterizado porque
dicha porcién de tubo (30) tiene mas pasajes dfe tubo (38) horizontal que pasajes

de tubo (38) vertical. .

15.  El intercambiador de calor (32) de la reiv?ndicacién 10, caracterizado porque
dichas aberturas (22) en dicha lamina de aleta universal (20) est4 relativamente
inclinada a dicho ancho (W) y dicho alto (H) de picha lamina de aleta universal.

16. El intercambiador de calor (32) de la reiy‘indicacién 10, caracterizado porque
dicho espacio entre las filas adyacentes (26) es generalmente igual a dicho

espacio entre las columnas adyacentes (24).

17. Elintercambiador de calor (32) de la rei*}i/indicacién 10, caracterizado porque
dichas aberturas (22) en dicha lamina de jaleta universal (20) son aberturas
alargadas con cada abertura que tiene pojrciones de extremo (46) opuestas

interconectadas por una porcion central (48). ‘
| |

18.  Elintercambiador de calor (32) de la re?vindicacién 10, caracterizado porque

dichas columnas (24) de dicha lamina de aljeta universal (20) estan espaciadas

aparte de tal forma que una porcion de dicﬁas aberturas (22) en una de dichas

columnas (24) traslapa una porcion de diclj‘\as aberturas (22) en una columna

"adyaoente (24') y dicha aleta (28’) tiene un bdrde ondulado.

|
i
|

19.  Un método para hacer una aleta (28) en un intercambiador de calor (32) de

- tubo, el método caracterizado porque compre‘}nde las etapas de:

\(o% (68



5 |

\
(a) separar al menos una aleta (28), de acuerdo con cualquiera de las
\

reivindicaciones 1a 9; y ‘\
(b) posicionar dicha aleta (28) sobre diofha porcion de tubo (30) de dicho
intercambiador de calor (32) con pares de pasajés de tubo (38) que pasan a través

de dichas aberturas (22). |

20. El método de ia reivindicacion 19, caracterizado porque el paso (a) incluye
preformar dicha lamina de aleta universal (20) de tal forma que dicha lamina de
aleta universal (20) tiene un ancho, un largo y una pluralidad de aberturas (22) con
cada abertura (22) configurada para permitir un par de pasajes de tubo (38) del
intercambiador de calor (32) para pasar a través de estos, dichas aberturas (22)
estan dispuestas sobre dicha lamina de aleta universal (20) en una pluralidad de
filas (26) y una pluralidad de columnas (24) con filas adyacentes que estan
espaciadas en forma igual aparte y columnas adyacentes que estan espaciadas
en forma igual, y dicho espacio entre las|filas adyacentes y las columnas
adyacentes estd dimensionado de tal forma que dichas aletas universales (20)
pueden estar separadas enire al menos una de dichas filas adyacentes y
columnas adyacen‘tes para formar dicho al menos una-aleta con respecto al

ntmero de pares horizontales y verticales de pjasajes de tubo (38).

21. El método de la reivindicacion 20, caracterizado porque preformar dicha
lamina de aleta universal (20) incluye colocér sefiales (51) en dicha lamina de
aleta universal (20) entre al menos una de dichas columnas (24) y dichas filas
(26), dicha sefial (51) indica la ubicacion en dgnde dicha ldmina de aleta universal

(20) puede ser separada para formar dicha al fmenos una aleta (28).
|
1

| _
22. El método de la reivindicacion 21, en donde dicha sefial (51) son
|

> I
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petforaciones en dicha aleta universal. \

23. El método de la reivindicacion 20, en donde (a) incluye estampar por

troquelado dicha lamina de aleta universal (2¢) de una lamina (52) de material

conductor de calor. |
|

/

24. El método de la reivindicacién 20, en donde preformar dicha lamina de aleta
universal (20) incluye preformar dicha léminaﬁde aleta universal (20) con dicha
pluralidad de aberturas (22) relativamente inclinadas a dicho ancho y largo de
dicha lamina de aleta universal (20). ‘

25. El método de la reivindicacién 19, quje comprende ademas formar una
porcién de tubo (30) que tiene un nimero prfedetermihado de pares verticales y

|
horizontales de pasajes de tubo (38).

26. El método de la reivindicacién 25, en cionde formar dicha porcién de tubo
(30) incluye formar dicha porcion de tubof con el mayor nimero de pares

hotizontales de pasajes de tubo (38) que pare$ verticales de pasajes de tubo (38).

27. El método de la reivindicacién 25, en donde formar dicha porcién de tubo

(30) incluye formar dicha porcién de tuboi con un nimero mayor de pares

verticales de pasajes de tubo (38) que pares hﬁorizontales de pasajes de tu'bo (38).

28. El método de la reivindicacion 25, en fdonde formar dicha porcion de tubo
(30) incluye unir una longitud continua de tubés (42) de tal forma que dichos tubos

(42) forman dicha porcién de tubo (30).

o0
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HEAT EXCHANGER AND PROCESS FOR
PRODUCING THE SAME

BACKGROUND OF THE INVENTION 5

The present invention relates to a heat exchanger and
a process for producing the same. More specifically, the
invention is concerned with a heat exchanger which
experiences reduced deterioration in performance at-
tributable to frosting and which can be produced witha
high production efficiency.

Heat exchangers have been proposed to reduce the
dsterioration in performance attributable to frosting.
An example of such heat exchangers is shown in Japa- 5
nese Utility Model Unexamined Fublication No.
50-122054. In this heat exchanger, the widths of fins are
varied 10 be zigzag at the air inlet side of the heat ex-
changer so as to reduce the obstruction againist the flow
of air caused by frost which is formed heavily specifi- 20
cally at the inlet ends of the fins. '

‘This known heat exchanger will be desciibed herein.
under with referetice to FIG. 9 which is a perspecti
view of the zigzag srcangement of this heat exchanger.

As illustrated, the heat exchanger has a multipligity of 25
fing 7, 8 peneiratéd by heat exchanger tubes 1 which
may be refrigerant tubes 1, and air flows into this heat
exchanger in the direction of an arrow A. More specifi-
cally, the fins are grouped into two types: namely, fing

7 which have a greater width L2 and, hence, a greater 30
distance between the end face 7q and the refrigerant
tube 1, and fins 8 which have a smaller width L3 and,
hence, a smaller distance between the end face 8¢ and
the tefrigerant tube 1. These two types of fins 7, & are
arranged alternately and are fixed to the tubes 1,

The heat exchanger as shown in FIG. 9 can be pro-
duced by, for example, a process disclosed in Japanese
Patent Unesamined Poblication No. 58-110142. This
process will be explained with reference to FIG. 10 ©
which is a perspective view showing this process. A
wide hoop 12 is fed in the direction of an arrow B and
is cut by a press having cutting blades 10, 10¢ which are
arranged such that pairs of wide fin 7 and narrow fin 8
are formed in & side-by-side fashion, along longitudinal
lines 9, 92 of cutting. Then, the wide fin 7 and the nar-
row fin 8 are severed along a transvetse line 11 by a
cutting blade 15. A jig 14 having pins 13 receives the
thus severed wide and narrow fins 7, 8 falling thereonto,
with its piis 13 inserted in the refrigerant tube holes 16 .,

35

formed in the respective fins, whereby the wide and =
narrow finis 7, 8 are stacked alternately,

In this type of heat exchanger, the deterioration of
petformance due to frosting i remarkably suppressed,
but the efficiency of production of this type of heat s¢
exchanger is 16w becavse of the process for preparing
aud alternately stacking two types of fins of different
widths as fllustrated in FIG. 10, .

The-described process also suffers from a disadvan.
tage in that, pariicularly when the fin of the heat ex- 60
-changer is of narrow type having 4 single row of refrig-
erant tubes as shown in FIGS, 9 and 10, the refrigerant-
tube holes on the fins 7, 8 cammot correctly catch and
receive the pins 13 on the jig 14 &0 a3 to hinder the
production, with the result that the production effi- g5
clency is impaired. This is atéributable to the fact that
the centroid or center of mass of one of the fins 7, 8 does -
not coincide with the position of the hole, due to vari-

| 4,898,23%
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ﬁ]e in the distance between the fin end and the tube
ale).’ f :
SUMMARY OF THE INVENTION

weordingly, an object of the invention is to provide
& heat eschanger having wide fing and narrow fins
which are arranged alternately, and a process which
it possible to produce such a heat exchanger ata
high efficiency.
0 this end, according 0 one aspect of the present
invention, there is provided a heat exchanger having

erent 'widths arranged such that different types of
‘ are srranged aligrnately in the longitudinal diree.
ions of the tube(s), characterized in that each of the fins
are notched in the direction perpendicular to a longitu~
inal divection or axis of each finiat portions tear both
longitudinal ends thereof; and the widths of the differ-
ent types of fins are equal at both longitudinal end por-
ions of the fins outside the notches,
ceording to another aspect of the present invention,
jere is provided a process for producing a heat ex-
hanges comprising the steps oft forming a plurality of
rows of tefrigerani-tube holes it a hoop or webdike
ber; forming lines of cutting which extend paraliel
tola direction of feed of the hoop at positions which are
st from the midpoint between: adjacent rows of the
holes, the lines of cutting having 2 length smaller than
longitudinal size of fins to be obtained; forming slits
or elongated holes in positions of the hoop to which the
ds of the lines of cutting are to be extended, the slits
or elongated holes having longitudinal-axes extending in
the direction crossing the direction of feed of the hoop;
cutting the hoop along a trangverse line of outting
which extends in the direction crossing the direction of
feed of the hoop past regions between adjacent slits or.
elongated holes which oppose each other in the direc- -

tion of feed of the hoop, thus severing a group of fins

ving a plurality of fins of different types connected’
integrally; stacking the successively severed groups of
s inserting refrigerant tubes into the holes in the fins
and expanding the tubes 50 as 10 fix the tubes to the fins

_ in the successive groups; and cutting the stacked success

sive groups of fins at positions between adjacent rows of
the holes and within the regions of the slits or the elon-
gated holes, —
 In the production process of the invention, the hoop
§ cut-along the lines of cutting parallel to the longitudi-
naf axis of the hoop so as to define a plurality of fin

50. portions of different widths in the direction of width of

the hoop. These fin portions, however, are still held or
conmected integrally because the poriions of the hoop
which are outside the respective slits or elongated holes
corresponding to the notches in the finished fins are not
cut apart, It is therefore possible to obtain groups of fins
aving a plurality of fins connected in the direction of
dih of the hoop, so that a stack of fins can be preparad

jth a high efficiency. The successive groups of fins ave

Jig having pins. This elifninates the problem encoun-
with the known method in which independent fins
are stacked, namely, the deviation of the centroids of
the fins due to variation of fin widths and interference
etween the edges of the holes and the pins.
The integrality of the fin group is maintained at the
nnecting regions which are presgnt at both longitudi-
ends of the fin portions. After the asserbly, the fin
T’oup is cut at these connecting regions, whereby the

| éansfmed through the press and are made to fall onto

|

/

t exchanger tube(s) and different types of fins of .
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mbly is sepurated into a plurality of heat exchungs DESCRIPTION OF THE PREF ED
e ~ EMBODIMENTS

In the beat exchanger thus produced, both types of

fins which are adjacent to each other have the same size -
in the widthwise direction at both longitudinal end 5

regions of these fins. This, however, does not cause any
angsmo‘:ﬂhfat lmﬁwrﬁn:fa&vg short . Air flows into this heat exchanger in the direction
Thus, the performance of this heat exschanger is sub- of an arrow A. The in 2 is so constructed that its eud
& 10 face 24 is largely or remotely spaced from the refriger-
stantially the same as that of known heat exchangers'in an?tube 1, while the fin 3 it so constructed that the
which the ends of the fins are in & zigzag staggered  gigean e hetween its end face 34 and the refrigerant tube
. pattern at the air inlet side over the entire length of the 4 comparatively small, The fins 2 and 3 are arranged
fins, altesnately. During operation of the heat exchanger,
The insertion and expansion of the refrigerant tabes 15 frogting takes place on the air inlet ends of the fins 2and
in the holes is pmfmhly conducted in advance of the 3. The mpedlment to the flow of air caused by the
cutting at the positions between adjacent rows of holes, % however, is not so serious because the end

G. 1 is a perspective: view «of a heat exchanger

ying the present invention: The heat exchanger
fins 2-and 3 fixed to refrigerant tubes 1. Ends 1a of
tubes 1 can be caunectedtoformasingle cotinuous

although the itisertion and expansion of the tubes may 24 and 3a are arranged in: a staggered or zigzag
be conducted afier the cutting,

1t is also preferred that the slits or elongated holes are 20 fin 2is provided in the end face 20 thereof with
formed after the formation of the associated lines of  notches 4 which are slightly spaced from both longitu-
cutting parallel to the direction of feed of the hoop,  dinal énds 2¢ 24, such that a small severance protrusion.
though the formation of the slits or elongated holesmay 5 is formed on the outer side of each notch 4 as viewed
be excouted prior to the formation of the associated in the longitudinal direction of the fin 2. Similar sotches
lines of critting parallel to the direction of feed of the 25 4are also formed in the other type of fin 3. The distance
hoop. een the end face of the protrusion § and the refrig-

The positions bet - t pipe 1 in the fin 2 is the same as that in the fin 3.
The post between adjacent rows of oles to be frosting may take place rather heavily on the ends

cut at longitudinal ends of the fins are usually on longi- :
tudinal lines substantially midst between the adjacent o m;g’ghf’mgomﬂ;& mds'?‘fhi?eh:dd%
rows, although they may be offset from the longitudinal s not maptmene alld v affect the °tfth°to ce of the heat
lines midst between the rows of holes, hanger because-the prot I:;s srmhave only 2 small -
These and other objects, features and advantages of bt 4
: gthmthelongttudinaldﬂectimofﬁnsz,Sandbee
the present invention will become clear from the fol cause these protrusmns 5 are disposed only in the upper
lowing description of the preferred embodiments when 34 apd lower litited portions of the heat exchanger. Each
the ame is made in conjunction with the accompanying fin is also provided with notches 6 which are formed in
drawings. ! ' i:he other end f;:ezgf ;gmgf 3:: ggsxtgons c;lose ;o thﬁ;e
- CRIPTI THE WIN ongitudinal en ani ereof, sue 4
BRIEF DES ON OF DRAWINGS severed protrusions 5a, 85 are formed between the ends
FIG. 1isa perspecﬁve view of an embodintent of the 40 24(2d), 3¢(3d) and the notch 6. The widths of the fins 2,
. heat exchanger in accordance with the present inven- 3 as meéasured at the ends having the protrusions 8¢, 55
tion; a;e the same, as represented by L1 (L3<L1<L2),
FIG. 2 is a schematic illustration of a process for | A description will be made heréinafter, with specific
producing fins used in the heat exchanger of FIG. 1; reference to FIGS. 2 to 5, as t0 a process of producing
FIG. 3 is a perspective illustration of an intermediate 45 heat exchanger shown in FIG. 1. FIG. 2 is a per-
step of an embodiment of a method of the invention for xﬁ ive view illustrating the production process, FOW
producing 2 heat exchanger; including two wide fing and two narrow fins ar
FIG. 4 is a partial sectional view of an intermediate ranged alternately are successively severed from a. con-
processing state in an embodiment of the process of the _ tinuous hoop or metallic web-like member 12. Thus, fins
invention; 50 are still connected at the junctures 17, 18 between the

FIG. § is a perspective ill portions which will become severance protrusions §, 5a
G- Slsa ve ustrauon of heat exchangers after severance, L.e., portions outside elcmgated holes 4a

Xe pfet;‘:: inv\antli);gg uced by a production process of and h&;le&&a. Nangelgvﬁ:s the hgaip; 12isfedin ht:e d;ro;:-a
e s N uono 4an arrow hoop cut along lines
FIG. 6 is an llustration of another embodiment of the 55 gmhd fine the } ‘ i lsxdeeth,aa.Sbthe’ﬁ

progess of %i‘“"“ﬁ"“ showing particularly the pro- ™ 33" 0 that four fius including two wide fins 2 and
euon O . . . . A g

T o o oo gt 7,200 043 s med i -y i
suitable for yso in & fin production processin an embodi- piernately in the breadthwise direction of the hoop, but
ment of the process according to the present invention; g hese four fins are still unitary or integral because the

FIG. & is an fllustration of another fin production ines 9, 92 of cutting do not extend beyond the elon-
apparatus suitable for use in a fin production process in- ted holes 4 which are bound to constitute the notches
an embodiment of the process according to the present 4 after the severance. Thus, fin groups each having four
invention; fins are successively formed by press or punching as the

FIG. 9 is a perspective illustration of a known heat 65 hoop 12 is fed in the direction of the arrow B. The
exchanger; and nccessive groups of fins after the press work are then

FIG. 10 is a schematic illustration of a process for vered by a cutting blade 15 along a line 11 which
producing the known haat exchanger ot’ FIG. 9. nds in the direction perpendicular to the direction B

'/
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of feed ofthehoop 12 and which passes regions be-
tween two adjacent elongated holes 4a, 4a of the suc-
cessive groups. Thus, independent groups 30 of fins,
each consisting of four fins 2, 3 unitarily connected in
the direction of breadth of the hoop 12,fall onto a jig 14
and are automatically stacked ome on the other such
that the refrigérant tube holes 16 in the respective fins
teceive the pins 13. The stacking can be accomplished
without substantial difficulty because each fin group 30
consisting of four fing before severance'is wide and fails
reguiarly or stably. Spacing betwesn adjacent fin
groups 30 is provide by cylindrical burrs rise 30z (refer
to F1G38, 3 10 §, or FIG. 4mparﬁculat) le&atonndthe
holes 16.

In the press work explmned above,.a pair of cnmng
bladwmandmaofthepressopemtealtematelyto
form the lines 9, 94 of cutting respectively in the succes-
sive groups of fins 30, Thus, in the stack of the fin
groups 30 on the jig 14, the positions of lines 9, 94 of

cutting are staggered. For instance, the line 9 of cutting 20 :

formed by the cutting blade 10 in the uppermost fin
group 30 is positioned adjacent to the line 9 (shown by
broken line) formed by the cutting blade 10z in the
underlying fin group 30. Thus, the distance between the

5

6

sive fin groups 30 are obtained. These fin groups 30 are
successively pxcked up By a vacuum it 6f suction-type

er 33 and is moved to a position where the holes 16

he fins are aligned with the pins 13 of the jig 14 in the

vertical dxrection. The vacuum unit then releases the fin

'Ies recewmg the pins 13 on the jig 14

portion of the hoop 12 of a predetermined length is held
by a suction plate 35 of a vacuum unit or saction-type
fte) 33havmgaprope11erfan36 ‘Then, the trailing end
[ the hoop portion held by the lifter 33 is cut by a
tttng blade 15 whlch is dm osed at the downstream

ntofthehoo;a 12, whereby the group 30 of fins is
ered. The arrangement may be such that a pair of
14 are moumed on a turn. table rotitable around a
-38 as shown in. FIG. 7, or sach that the jig 14 is
ied by 4 mobile truck 39.

FIG3, 3 shows dn intermediate step of the assembly

refrigerant tube holes 16 and the longitudinal side face 28 process in which a plurality of fin groups 30 dismounted

of the fin between both elongated holes 4a, 4a consti-
tuted by the lines 9, 9a of cutting, alternately vatigs in
the stacking direction. In the illustrated embodiment,
holes da, 6a have been formed after the formation of the
lines 9, 92 of cutting,
formed after the formation of the holes 44, 6a. Thus, in
the process of the invention, the stack is formed by
sucoessive groups of fins 30 each including four fing
which are connected at portions 17,18, in contrast to
the known process shown in FIG. 10 in which indepen-
dent fins 7, 8 of two different types were successively
and alternately stacked. In the known process, thereisa
problem that the stacking is impeded due to the fact that
the fins 7, 8, 9 of different types wave in different forms.

The lines 9, 9 of cutting may be 30

35

om the jig 14 are handled as a block aud the rcfriger—
1 tubes 1 arve inserted into the holes in the réspective
of the fin groups 30. The tubes are then fixed to the
by a tube expansion technique which is known per
During the expansion, the fiti groups 30 constituting
e block are.held and pressed at their énds 19. The

ﬁny substantial problem such as deformation or break-

age of the fins because the end surfaces 19 are vertically

igned. Thus, the insertion of the refrigerant tubes,

bly and tube expansion can be effected easily and
urely.

| FIG. 4showsastepoftheseparauonproceasin

hich the block of fin groups 30 with the refrigerant .

In the process of the invention, however. this problemis 40 tubes 1 fixed in their holes 16 is cut by 2 cutting device

overcome because the successive groups 30 of fins ex-
hibit the same tendency of waving, if any. When the
heat exchanger is designed for unidirectional flow of
air, thelonglwdinalsidasoftwotypmofﬁnsmayregs-

tered at the air outlet side of the heat exchanger, i.e., the 45 indicated by an arrow C while the guide pin 20 is guided -
by the vertical row of elongated holes 4g so that the -

distance between the outlet side ends 25, 35 of the fins 2,

as to form a plurality of heat exchangers. The cutting
m cehasacn’ctmgblad&nandagmdepm‘wte-
geived in and guided by the elongated holes 4g or holes
6a. The cutting blade 21 is then moved downward as

3 and the tefngerant tubes 1 may be the same, For this - connecting portions 17, 18 are cut to sever the fins of

reason, the positions of the junction 18 in the sicoessive
groups 30 of the fins in the stack are vertically aligned.

The elongated holes 42 and the holes 6a in the de- 50

scribed embodiment may be substituted by slits 4b, 6b as
shown in FIG, 6.

It will be understood that, in the described embodi-
ment, the lines 9, 92 of cutting do not cross or intersect

of groups 30 in the block, whereby four heat ex-

changers each being of the type shown in FIG. 1 ate

50 obiained, as will be seen from FIG. 5. When the elon-
gated holes 4a are substituted by slits as shown in FIG.
6, the guide pin 20 of the cutting device may be omitted.
l ‘Thus, according to the invention, heat exchangers of
thetypeshowanIG 1 can bs stably and readily

the line 11 of cutting because of the presence of the 55 produced by the process explained with reference to
connecting portions 17, 18, When- the 'hoop 12 as the }attsched drawings by virtue of the provision of notches

blank material of the fins has high mechanical strength
and rigidity, however, the lines of cutting 9, 92 may
reach the line 11 of cutting at one of their two ends.

The group or array 30 of fins thay be composed of &0

any suitable even number of fins, e.g., two or 6 or tore,
though the fin group 30 in the described embodiment is
constituted by four fins,

FIG. 7 shows -an embodiment of an apparatus for
carrying. out the process of the present invention in 65
which the hoop 12 is unrolled from a roll 31 and is
subjected to processings performed by the cutting

blades 10, 104 and 15 of the press 32, whereby succes-

4 and the severance protrusion 5 of 4 uniform distance

\g:sm the refrigerant tubes 1 in each of the successive

|

What i xs claimed is: | '

1. A heat exchanger comprising:

first and second types of ﬁns smked alternately thh
respect to each other; .

_each of first and second types of fins having notches
in a direction perpendicular to & longitudinal direc-
tion of each said fin near longitudinal ends thereof;

widths of said first and second types of fins being

equal at both longitudinal end portions of said first.

i3 G 8 shows another embodxment of an apparatus )

processings performed by
10, and 10c of the pross 34, and the leading end

préssing of these end surfaces, however, does not cause.

y
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1 :
PLATE-FIN AND TUBE HEAT EXCHANGER
WITH A DOG-BONE AND SERPENTINE
TUBE INSERTION METHOD

FIELD OF TR INVENTION

The present invention generally relates to heat exchangers
amd, moré particularly, relates to a heat exchanger having
heat transfer clements w1th improved heat transfer charac-
teristics.

BACKGROUND OF THE IN’VENTION

Conventional heat exchangers of the plate fin-tube type
generally include of a plurality of parallel tubes having a
plurality of perpendicular fins. The plurality of perpendicu
lar fips is thermally coupled to the plurality of parallel tubes
to sorve as an evaporator. Heat absorbing fluid is forced
throughi a capillary tube into the plurality of paraliel tubes at
a low terhperaire and pressire. Subsequent evaporation of

the fluid femoves heat energy from the air passing adjacent -

the tubes of the evaporator, thus cooling the air. The fns
attached to the tube increase the effective heat absorbing
aréa over which the airflow is directed, thus increasing the
cooling efficiency of the evaporator. A. small motor driven
fan is utilized to draw air over the heat absoﬂ:amg area of the
evaporator and discharge the cooled air into the interior of
the refrigerator.

Several attempts have been made fo incréase the cooling
efficiency of the evaporatoriby varying the arrangemesnt of
the tube pattern and fin shape. U.S. Pat. No. 4,580,623
discloses a heat exchanger having parallel rows of serpen-
ting tube coils slanting in the same direction and using ultra
thin fins having a pattern embossed thereon to induce
turbulence in the aifflow over the evaporator. However, the
refrigeration industry is currently roquiring a wider evapo-
rator to increase the face area of the evaporator met by the
airflow to reduce the effects of frost growth and thereby
increase the cooling efficiency of the refrigerator system. To
enhance the cooling efficiency it is possible to add additional
rows of tubes or additional fins to the evaporator. However,
additional fius generally cause a narrowing of the space
between fins, which may limit aitflow there between and

increase the amount of material necessary to manufacture -

the evaporator, thus increasing cost. Further, additional rows
of fins may also lead to excessive air-pressure drops across
the fin, especially as frost accumulates on the fins and tubes.

Anpeed to Improve the cooling efficiency of the current fin
design is particularly felt in the area of “dog-bone” type heat
exchangers. Dog-bone type heat exchangers generally
inclide a plurality of fins ¢ach having a series of slots
formed therein. These slots are generally in the shape of a
dog bone---having generally circular end pottions and a
slightly natrower intermediate, conuecting portion. Unlike
other heat exchanger types, dog-bore heat exchangers
employ a single, continuous tube that is bedt into a
serpentitie-like pattern, which traverse back and forth
through the series of slots formed in the fins once assembled.
This single, contimuous tube eliminates the need for com-
plicated tube assembly, soch as assembly and brazing of
Joints. The tube is bent into its preferred shaped prior to
insertion through the dog-bone slots. Due 10 the narrower
immediate portion of the dog-bone slots, the bends along at
least one side of the final tube shape. are crimped to enable
insertion of the tube into the fins. This tube bundle is then
inserted through the dog-bone slots to form the assembly.
Traditionally, it is difficult to hold the fins in proper position
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g this insertion stage. Lxperierice has shown thal this
diffficulty is compounded if an irregularly shaped fin is used.
og-bonc type hieat exchangers are often used in refrig-
eration applications, such as refrigerator-freczer applica-
Refngerauon applications typically use a lower air-
rate relative lo commercial epoling systems. These
lowet airflow rates decrease the cooling capacity of the heat
exchanger. Moreover, such refrigerator-fréezer applications
er require that frost be able to eollect on the fins and
tubes. Therefore, to minimize the chance of the fins being
clo&ged with frost, the fins must be placed further apatt to
allow air to ¢ontinue to pass through the évaporator as the
frost accumulates. This increase sepération of the fins limits
the number of fins used and, furthermoré, reduces the
ixing of the airflow around the fing, thereby reducing the

.copling capacity of the system. However, irregularly shaped

are difficult to assenible with the contimious tube.
rdingly, there exists a need: in the relevant art to
provide a dog-bone typs heat exchanger systein having
evaporator fips that permit the accuaiulation of frost and the
through of air, yet provides improved cooling capacity.
grmote, there exists a need in the, relevant art to
provide a dog-bonie type heat exchanger having sufficiently
spaced fins that provides improved mixing of the airflow
around such, fins to improve cooling capacity. Still further,
thiere exists 4 need in the relevant art to provides a dog-bone
e heat exchanger systern having fing capable of improv-
g the mixing of the airflow around such fins without
a vemely affecting the case of assembly. Lasily, there exists
a peed in the relevant art to providé a dog-bone type heat
€ changer system that overcomies the msadvantages of the
prior art. j

SUMMARY OF THE INVENTION

According to the pnncxples of the present invention, a
dog-bone type heat exchanger is provided having an advan-
tageous construction and method of ssenbly. The dog-bone
pe heat exchanger includes a plurality of fin members for
ipating heat. Each of the plurality of fin members
:icludes 8 pair of offset surfaces interconnected by a sloped
b

terconnecting surface. The plurality of fins members may
spaced apart at a distance that is less than, equal to, or
ore than the offset distanice between the pair of offset
s?rfaces on ¢ach fin member,
| Further areas of applicability of the present invention will
bbwme apparent from the detailed description provided
hereinafter. It should be understood that the detailed descrip-
tion and specific examples, while indicating the preferred
embodiment of the invention, are intended for purposes of
illustration only and are not mtended to limit the scope of the
mvennon 3

;‘ BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood

om the detailed description and the accompanying

awings, wherein:

FIG. 1 is a perspective view 111ustratmg an evaporator
a[ccordmg to the principles of the present invention;

FIG. 2 is an elevational view ﬂlustratmg the evaporator of

_ﬁhe present invention;

FIG. 3 is a front view {llustrating’ the dog-bone slots;
| EIG. 4 is a side view illustrating the profile configuration
f the fin according to the present fnvention; and
FIQ. 5 is a plan view {llustrating the insertion of the tube
bundle into a plurality of fins bemg secursd within a jig
h:ember

& 15
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DETAILED DESCRIPTION OF, THE
PREFERRED EMBODIMENTS

The following description of the preferred embodiment is
merely exemplary in nature and is in no way intended to
lirnit the invention, its application, or uses.

Referring to TIGS. 1-4, an evaporator system, generally
indicated at 10, is illustrated for use in a refrigeration systorm
(not shown). The refrigeration. system generally includes a
refrigerator having a spaced apart wall section forming a

passageway. Evaporator system 10, in accordance with the
present invention, is placed ini the passageway and is used to
cool the air drawn over evaporator system 10 and is dis-
charged into the refrigerator by a fan. Evaporator system 10,
when used in a restaurant appliande, is generally operated at
a temperature such that frost tends to collect on the surfaces
of the evaporator. Accordingly, evaporator system 10 roust
include pathways. extending there through to permit the
passage of air to prevent ¢logging of the evaporator, Should
the evaporator system become clogged, the airflow over the
evaporalor is reduced causing an airside pressure drop and
a decresse int the cooling efficiency of the device (ie.,
reducing the girflow over evaporator system 10 reduces the
amount of cool air discharged into the refrigerafor). In an
attempt to keep the refrigerator at the desired temperature
level, the system works harder (ie., the compressor runs
almost continuonsly to provide a supply of heat absorbing
fuid to evaporator system 10 in an attempt to provide
additional cool air to the refrigerator).

Evaporator system 10 of the preferred embodiment com-
prises a contiguous tube 12 havmg both inlet 14 and outlet
16 ends., Continuons tube 12 is formed in a serpentine
configuration by a plurahty of reverse bends 18 and parallel
fube runs 20. As best seen in FIGS. 1 and 3, continuous tube
12 is folded into an es vjmally bi-planar coafiguration
resulting in two adjacent rows of tubes 22, 24, Tube rows 22,
24 ar¢ made up of sets of two parallel tubes 26, 28 with the
exit of each set connecied to the entrance -of the next
successive set in the respective row by a respective reverse
bend 18. The sets of parallél tubes in each row 22, 24 are
slopcd in co-planar directions relative to the longitudinal
axis of tube row 22, 24.

As best seen in FIGS, 1, 3, and 4, fins 30 each include a
varying profile capable of dramacucally enhancing the mix-
ing of the air flow passing through evaporator system 10 and
further capable of enhancing the impingeing effect of air
contacting each fin 30. With particular reference to FIGS. 3
and 4, fins 30 each includes a first surface 34 and a scoond
surface 36. According to: the present embodiment, first
surface 34 is a planar surface that is parallel to and offset
from second planar surface 36 as indicated at A. First surface
34 and second surface 36 are interconnected via a sloping,
interconnecting surface 38. Preferably, fin 30 further
includes a plurality of first surfaces 34 and second surfaces
36 each interconuected i a similar manner by sloping,
interconneeting surface 38, Most preferably, fitst surface 34
and second surface 36 alternate after each pair of slots 32,
thereby providing the maximum mimber of alternating sur-
faces 34, 36, while maintaining a generally flat surface
adjacent slots 32 for assembly. This will be discussed further
below, It shonld be noted, however, that the cxact dimen-
sions and shape of fins 30 may be modified to accomodate
the particular needs of the intended app]ication. The planar
shape of first surface 34 and second surface 36 is preferably
otiented perpendicular to the direction of mscrtmn of con-
tinuous tube 12.

Still. referring to FIGS. 3 and 4, fins 30 are preferably
made of. stamp-formed. aluminum having' a thickness of

‘ 4
about| 0.15 mm. More particularly, fins 30 are preferably
stamp-formed in 2 single manufacturing step to form the
outer dimensions of fin 30, slots 32, first surface(s) 34,
cond surface(s) 36, and interconnecting surface(s) 38. As
5 best cen in I'IG. 3, slots 32 each include a pair of generally
circular portions 40 baving a gencrally narrower intermedi-
ate gortiont 42 extending between the pair of generally
circular portions 40. Referring now' to FIG. 4, the pair of
generally circitlar portions 40 each ‘include an oufwardly-
turned collar portion 44 being stamp~formed to provide a
generally non-abrasive surface for contacting contifiuous
fube! 12, Collir portion 44 further serves to provide an
enl ged contact surface aree to improve conductive heat
et between continuous tube 12 and each fin 30.
15 Fms 30 are secured on continuotis tube 12 by inserting
benj:hls of continuous fube 12 into. canted slots 32 of fins

10

30. [The overall length of slot 32 is slightly less than the
overal] outer dimension of the set of two tubes, $ince the
overall lcngth pf the slot is slightly less than the overall outer
40 dimension of the set of two tubes, thie tube seis are press fit
into slots 32 to ensure metal-to-metal contact, which
enh woes heat conduction between the tube walls and fins

fins 30 are evenly spaced on tube 12 and when used in

re igeration units are normally spaced three-fo-six fins per
25 h of tube, '

s best seen in FIG, 5, assembly of fins 30 and continuous

tubg 12 is facilitated with the uss of a jig member 46. Jig

- member 46 gencrally includes a base portion 48 and a

plurality of support rails 50. The plurality of support rails 50

30 bcmg generally orthogonal to base portion 48 and include a

es of cotplimentary angled channels 52 to engage

grconnccﬁng surface 38 of fins 30; Accordingly, bends 18

tinuous tube 12 are inserted into respective slots 32 of

30, channels 52 of suppott rails 50 cooperate to retain

28 30 in proper position and spacing. Once insertion is

completc the final evaporator system 10 may be removed
&dm jig member 46,

The coolmg efficiency of evaporator systemn 18 .of the

préscnt invention may be futther improved over conven-

40 tional designs as a result of the particular offset and profile

%? fins 3. With reference to FIG. 4, an example of the

ar-offset configuration of fins 301 1s fllustrated. Although

‘1t should be appreciated that fins 30 may be spaced apart any

tance that is found to maximize lieat exchange, in this

45 example firr 30 and ant adjacent fin 30 are offset 2 distance

B that is at least less than or equal fo the offset distance A
bptwcen ﬁmt surface 34 and second surface 36. Morsover,
again relative 1o this particular examiple, distance B remain
Iéss than or equal to distance A despite various fin shapes.

50 Such an arrangement leads to improved mixing of airflow C
assing between fin 30 and fin 30 In other words, such
jrrangemem eliminates any stmght through passage lines
xtending between adjacent fins, . thereby requltmg mixing

of airflow and maximizing the amount of air molecules

85 pmgmg upon interconnecting sucfaces 38, The impinging
f air molecules on mterconnectmg surfaces 38 improves the

cat transfer between the air and continuous tube 12, thus
ihmpromg the cooling efficiency of evaporator system 10,

y improving the cooling efficiency, the arhount of work

60 fequired may be reduced and/or the spacing of fins 30 may
e Ingreased fo facititate the flow of air between adjacent fins

0 as frost accumulates on fins 30. ;

It has been seon that as air is drawn over evaporator
system 10, the air mpmges the cooling fins and further
85 /mixes, thereby increasing the cooling effect and efficiency of
evaporator system 10 over prior art evaporalors havmg flat
fin designs. Accordingly, the invention results in lower

@Y (176



manufacturing costs, since
rcmovcd Furthemmrc 88 a

eompressor motor, thus d
noise.

However, in summary, it is jrportant to niote that prefer-
ably the fins of the present invention include a plurality of
offset planar surfaces. These offset planar surface preferably
alternative between edch pass of the tubing, thus maximiz-
ing the rumber of alternating ce while §till maintaining
the necessary perpendicular yelationship with the tubing.
This perpendienlar relationship cases assembly in that a
plurality of fins miay be eamly ¢1d in & jig at which time the
preformed serpentive tubing i ‘easily inserted. -

The description of the iveption is merely exemplary in

US 6,598,295 B |

6

ing oﬁ'.sdt from a plane of sald second surface, at least
id first surface having a plurality of slots formed
crethrough, cach of said plurality of slots having a
air of generally cireular porticns and an intermediate
yortion;
rting each of said pair of ﬁn members into said
orresponding support channels formed in said base’
. member and retaining each of said pair of fin members
along only said mterconnectmg surface using only said
support channel

bends forming a plurality of parallel tube runs; and

rting cach of said plurality of reverse bends through a
cotresponding one of said pluréﬂity of slots formed in
said pair bf fin mambers

nature and, thus, variations that do not depart from the gist
of the invention are iniended 1o be within the scope of the  viding a pair of fin members includes prowdmg said paif of
invention. Such varistions. 4r¢ not to be regarded s a 5o fin members Wherein the width of said intermediate portion
departurc from the spirit and [seope of the invention.

What is claimed is:
L A method of assembfing 2 dog-bone type heat  ghape

exchanger, said method comy

. The méthod of assembhng s dog-bone type heat
exc] _' anger awordmg to claim 1, forther comprising:

providing a base member havmg a plurality of spaced .

support members couplled thereto forming support
channels therébetween;
providing 4 pair of fin reribers cach having a first sutface
and 2 second surface igterconnected by a first sloped
interconnecting surface; a plane of said first surface

(pacmg said pair of fin members & distarice that is greater
than or equal to a distance between said plane of said
f first surﬂace and said plane of said second surface.

|

|
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- Abogado 1 5
DILIA M. RODRI‘ UEZ D'ALEMAN
ASUNTO | Radicacion |04109305
| Tramite 002
Actuacion 430 |
- QOficio ‘
" Folios © 19 7679

Patente de Inven¢ion X] Patente de Mbdelo de Utlidad [ ]
Via Nacional | |

:':ional) J Cap.l/ D Cap. I ]

la Decision 486 de la Comislon de la Com nidad Andma se le comunica:

1. Documentos estudiados !

|
Folios: 5 a }34

1.1.

1.2. Folios: 35 a J/45
1.3. Folios: 47 a 57
14. Folios: 70 a

Octubre, 30 ¢?e 200$-ESTADOS UNIDOS 10/696913
1.5  Respupsta del solicitante Folios: 160 a 171

2. Objeto de: _' invencion
o Titulo de la solicitud: “DISENQ Dé INTERCAMBIADOR DE GCALOR CON
DISPO ICION DE TUBO FLEXIBL{:E” (folio 5). .

¢ Objeto de la invencién: la presente solicitud se refiere a intercambiadores de
has especificamente a aletas paradichos intercambigdores. Segin el
3 invencién permite la construccion de intercambiadores que se
pueda “ conﬁgurar como evaporadores o condensadores y utilicen una aleta
sin importar el numero de pasajes de fubo verticales y horizontales. El
problema a resolver segun el autor, radica en la utilizacién diferente de
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evaporadores o condensadores respecto del patrén del tubo y aleta que

utilizan que se hace diferente de acuerdo al tipo de aplicacién. Por lo tanto un
fabricante de estos elementos debe mantener no solo diferentes
configuraciones sino también una variedad de patrones de aleta que se
puedan utilizar en diferentes situaciones. Por eso segtin el, el uso de un solo
patron de aleta universal o comin reduciria el costo de su elaboracién.
Adicionaimente seria deseable si el patron de tubo fuera tal que los pasajes
de tubo estuvierar orientados en relacion al flujo de: ‘aire  para una

- transferencia de calor dptima o altamente eficients.

« El objeto de la invenci6n se catalogd como F28F 1/00 segun la Clasificacion
Internacional de Patentes (IPC.). :

3. Determinacion del Es;ado de la Técnica

Teniendo en cuenta que la fecha de prioridad reivihdicada es el 30 de Octubre de
. 2003, se encontraron los siguientes documentos relevantes: :

- I “Fechade |
N®| _ Documento _Twe . publicacién®
| PLATE-FIN AND TUBE HEAD |/
- EXCHANGER WITHA DOG-BONE | 56,7 5
e INSERTION _ |
D2| US4B08232 | HEAF?,FE"‘;;% %%?ﬁé\?ﬁﬁpgfﬁgss | 06-02-1990

4. Anélisis de patentabilidad (articulo 14 D486)
4.1 Novedad (grtlcglg 16 D486) I

4.1.1 Respecto de la sohcntud la renvmdncac{én dnecmueve (19) defme textualmente:

“Un método para hacer una aleta (28) en un intercambiador de calor (32) de tubo, el

método caracterizado porque comprende ‘as etapas de: :

(@) Separar al ‘'menos una aleta (28), |de acuerdo con cualqu;era de las
reivindicaciones 1a 9;y _

(b) Posicionar dicha aleta (28) sobre d‘\icha porcnén de tubo :(30) de dicho
intercambiador de calor (32) con pares de pases de tubo (38) que pasan a través
de dichas aberturas (32).

4.1.2 El documento US6598295 (menclonzido en adelante como documento D1) se
- refiere a un intercambiador del tipo “hues‘fo de perro que tiene una pluralidad de
aletas para dlspar el calor.

Figura 3 de( documento D1.
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4.1.3 Al comparar elemento por elemento de la invencion tal como esta definido en
la reivindicacién diecinueve (19), con el documento D2, encontramos que el
mencionado documento revela todos los ele entos y las caracteristicas de dicha
reivindicacién. Donde D2 contiene: F

REIVINDICACION 19 J D2
Un método para hacer una aieta (28) en un ] |
intercambiador de calor ((32) de tubo, @l método | Ver: resaltes folios 181,
caracterizado porque comprende las etapas de: 182, figuras 9-10;
elementos 7,8, 9, 10y
(a) Separar al menos una aleta (28), de acuerdo con 12...

cualquiera de las reivindicaciones 1 & 9;y

b) Posicionar dicha aleta (28) sobre dicha porcion de | . Sl

tubo (30) de dicho intercambiador de calor (32) con| Ver: resaltes folios 181,

pares de pases de tubo (38) que pasan a través de 182, figuras 9-10;

dichas aberturas (32) | elementpsz'i, 8,9 10y
" / 12...

4.1.4 De acuerdo con lo anterior, todos los elementos caracterizados y que forman
parte de la solicitud “Un método para hacer una alsta (28) en un intercambiador de
calor (32) de tubo,” mostrados en las 'reivfndicaciones 19-30 (folios 168-171), va
fueron divulgados en D2, por lo cual se podria considerar que carecen de novedad.

4.1.5 Respecto de la solicitud la reivindicacion uno (1, folio 165) hace referencia a
una aleta de uso universal para intercambiador de calor, esta rewmdlcamon dice
textualmente: . /

“Una aleta universal (20) para un mtercar*nblado‘r de calor de tuboj‘ la aleta
universal caracterizada porque comprende

Una lamina (52) de material conductor de ¢alor configurada para ser separada para
formar una 0 mas aletas (28) para uso en yna aleta (28) sobre el intercambiador de
calor de tubo (32) con respecto a un nimero de pares verticales y-horizontales de
segmentos de tubo en dicho intercambiador de calor (32), dicha ldmina tiene un
ancho (W) y un largo (H) ; y una plurahdad de aberturas (22) en dicha lamina (52),
cada una de dichas aberturas (22) confi gurada para permitir un par de segmentos
de tubo (34) paralelos del intercambiador de calor (32) para pasar a través de estos,
dichas aberturas (22) son relativamente inclinadas a dicho ancho (W) y largo (H) de
dicha lamina (52), dichas aberturas (22) estén dispuestas sobre dicha lamina (52) en
una pluralidad de filas (26): y una pluralidad de columnas (24) con filas adyacentes
(26) que estan espaciadas generalmente lguales aparte y columnas ‘adyacentes (24)
que estdn generaimente espaciadas iguales aparte, y dicho espacio entre las filas
adyacentes (26) y las columnas adyacehtes (24) esta dimensionado para permitir
gue dicha lamina (52) sea separada entre al menos una de dichas filas adyacentes
(26) y dichas columnas adyacentes (24) Qara formar una o mas aletas (28) cada una
de las cuales contiene una pluralidad de aberturas (22) al menos igual a un niimero
total de pares de segmentos de tubo en el intercambiador de calor- (32) ?
\

4.1.6 Respecto de la solicitud la relvmdlcacnon uno (1, folio 165) hace referencia a
una aleta de uso universal para mtercamblador de calor, esta relvmd:cacron dice
textualmente:

“Una aleta universal (20) para un mterg:amblador de calor de tubo la aleta
universal caracterizada porque comprende :



Una lamina (52) de material conductor de calor configurada para ser separada para
formar una o mas aletas (28) para uso en una aleta (28) sobre el intercambiador de
calor de tubo (32) con respecto a un niimero de pares verticales y horizontales de
segmentos de tubo en dicho intercambiador de calor (32), dicha lamina tiene un
ancho (W) y un largo (H) ; y una pluralidad de aberturas (22) en dicha lamina (52),
cada una de dichas aberturas (22) configurada para permitir un par de segmentos
detubo (34) paralelos del intercambiador de calor (32) para pasar a través de estos,
dichas aberturas (22) son r;elativamenteg inclinadas a dicho ancho (W) y largo (H) de
dicha lamina (52), dichas aberturas (22) festén dispuestas sobre dicha [amina (562) en
una pluralidad de filas (26). y una pluralidad de columnas (24) con filas adyacentes
(26) que estan espaciadas generalmente iguales aparte y columnas adyacentes (24)
gue estan generalmente espaciadas iguales aparte, y dicho espacio entre las filas
adyacentes (26) y las columnas adyacentes (24) esté4 dimensionado para permitir
que dicha lamina (52) sea separada entre al menos una de dichas filas adyacentes
(26) y dichas columnas adyacentes (24) para formar una o mas aletas (28) cada una
de las cuales contiene una pluralidad de aberturas (22) al menos igual a un niimero

total de pares de segmentos de tubo en el intercambiador de calor:(32).”

L ‘ H . t’ . y
4.1.7 Al comparar elemento por elemento de la invencién tal como esta definido en
la reivindicacién uno (1), con el documento D1, encontramos que el mencionado
documento revela todos los elementos ))‘ las caracteristicas de dicha reivindicacion.

Donde D1 contiene: " .
I

REIVINDICACION 1 | D1

T
Ver: resaltes folios
176, figuras 1, 3;
elementos 10, 12y

Una lamina (52) de material conductor de calor configurada

para ser separada para formar una o mas aletas (28) para
uso en una aleta (28) sobre el intercambiador de calor de
tubo (32) con respecto a un namero de pares verticales y

horizontales de segmentos de tubo en dicho 30.
intercambiador de calor (32), |
dicha lamina tiene un ancho (W) y unl largo (H) ; y una | sl

Ver: resaltes folios 176,
figura, - 3; elementos

pluralidad de aberturas (22) en dicha lamina(52), cada
una de dichas aberturas (22) configurada para permitir un

columnas adyacentes (24) esta dimensionado para permitir
que dicha lamina (52) sea separada entre al menos una

par de segmentos de tubo (34) paralelos del| 30,32, 40 y42.
intercambiador de calor (32) para pasar a través de estos f

dichas aberturas (22) son relativamente inclinadas a dicho . sl _
ancho (W) y largo (H) de dicha Iémina (62), dichas | Ver: resaltes folios
aberturas (22) estan dispuestas sobre dicha lamina (52) en 178, figura, 3;

una pluralidad de filas (26) y una pluralidad de columnas | elemeritos 30,32, 40y
(24) con filas adyacentes (26) que estan espaciadas - 42,
generalmente iguales aparte y columnas adyacentes (24)

que estan generalmente espaciadas iguales aparte, _ o

y dicho espacio entre las filas adyacentes (26) y las T

Ver: resaltes folios 176,
figura, . 3; elementos

de dichas filas adyacentes (26) y dichas  columnas | 30,32, 40y 42.
adyacentes (24) para formar una o mas aletas (28) . :
cada una de las cuales contiene una piuraidad de | Si

aberturas (22) al menos igual a un m’jnjlero total de pares
de segmentos de tubo en el intercambiador de calor (32).”

Ver: resaltes folios
176, figuras 1, 3;
elementos 10, 12.

30,32,40y42,
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De acuerdo con lo anterior, todos los el@mentos caracterizados y que forman parte
de la solicitud “una aleta de uso universal para intercambiador de calor” mostrados
en la reivindicaciones 1-9 (folios 165-166), ya fueron divulgados en D1 por lo cual

se podrla considerar que carecen de novedag.

4.1.8 El grupo de relvmdlcaciones (194—30 1- 9) no muestran en fOrma congcisa lo
nuevo que se pretende aportar ala tecﬁlca ni aporta diferencias a lo ya existente. El
anélisis anterior permititia afirmar que nk) cumpliria con lo estipuladoen el articulo 18
de la Decision 486 de ia Comision de qa Comumdad Andina de Nacnones

5.2.1 Respecto de la solicitud 1a reivind’cacién‘diez (10) define el intercambiador de
calor asl: | | ‘

“Un intercambiador de calor (32), caraétenzado porque comprende:

Una porcién de tubo (30) que tiene una plurahdad de segmentos rectos (34) de tubos
interconectados por una pluralidad de segmentos de conexién (38) de tubo con cada
segmento de conexion (36) que interconecta dos segmentos rectos  (34) y de
conexion (36) estan dispuestos en una configuracion sinuosa, dicha'poreidn de tubo
(30) tiene una cantidad conocida de pares verticales y horizontales deé pasajes de
tubo (38); y al menos una aleta sobre dicha porcién de tubo, de acuerdo con
cualquiera de las reivindicaciones prec&dentes en donde dicha aleta (28) tiene una
cantidad de dichas aberturas (22) al menos igual a dicho numero de pares de
pasajes de tubo (30) con cada parde phsajes de tubo (38) de dicha porcién de tubo
(30) que pasa a través de una de dicq‘as aberturas (22) en dicha aleta (28).

5.2.2 Respecto al estado de la técnica} el documento D1 contiene:

“Un intercambiador de calor (32), caraLtenzado porgque comprende

Una porcidn de tubo (30) que tiene una\plurahdad de segmentos rectos (34) de tubos
interconectados por una pluralidad de segmentos de conexién (36) de tubo con cada
segmento de conexién (36) que interconecta dos segmentos rectos (34) y de
conexion (36) estan dispuestos en una configuracion sinuosa ‘

Ver: resaltes folios 176, figuras 1, 2; e1ementos 22,26y 28.

Dicha porcion de tubo (30) tiene unb cantidad conocida de pares verticales y
horizontales de pasajes de tubo (38); y al menos una aleta sobre dicha porcion de
tubo, de acuerdo con cualquiera de las reivindicaciones precedentes,

Ver: resaltes folios 176, figuras 1-3; elFmentos 12, 30, 22, 24, 26 y 28.

en donde dicha aleta (28) tiene una cantidad de dichas aberturas (22) al menos igual
‘a dicho numero de pares de pasajes de tubo (30) con cada par de pasajes de tubo
(38) de dicha porcién de tubo (30) qtfe pasa a través de una de d‘ichas aberturas
(22) en dicha aleta (28).

Ver: resaltes folios 176, fi guras 1-3; el}ementos 12, 30, 22, 24, 26 y 28

La diferencia entre D1y la solicitud es la disposicién de los tubos sobre la aleta,
mientras en el intercambiador de la solicitud los tubos estan ubicados en pares de
una misma seccién de tubo, en el documento D1 los pares de tubo se forman con
secciones de diferentes de tubo. Estas secciones de tubo estén definidas por las
aberturas inclinadas que permiten mayor conductividad en el momento de la mezcla
de aire hecho que incrementa la transferencia de calor. Por lo anterior se puede
afirmar que no se estén aportando eletjme'ntos: nuevos, simplemente se esta variando

|
|
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se varia la entrada 0 paso del tubo

" n del mtercambxador, es decir’

B2 3 En co secuencra se puede afirme rqu?“#:on los conommnehtos de la persona

: ormalmente conocedora en el campo ylos elementos que revela D1 se
g podrfa lograr el resultado obtenido. El estudio anterior permitiria afirmar que las
iones 10-18 (fohos 167-1 68 no cu#npurian conlo estlpu!ado en el articulo

|
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.. 8. Congclusion _. | |
v ~Los requis&tos de pa’tentabahdad dela resr.entya SO"Cltud se encuentran afectados asf:
"‘:, . | Rex mdic:abiones '
N | DfucumemoN | afectadas | quuisito que afecta
- ID1] Use598205 | I 19 | " NOVEDAD
. |Df] "USe598205 = | [ 10-18 | NIVELINVENTIVO _
¢ | b2 }084893232 B 1_9-30 1 NQ\_/EDAD o

= -'_-_-En cump! miento del amculo 45 de qu Decisqbn 486 dela Cc:misnén de la Comunidad
'Andma 8@ le indica que « debe dar res puestaJ dentro del térmmo de 60 dias contados

respuests al presente requenmtent osia pesar de la respu&sta subsistzeran los
ery ' denegaré la patente.

CEPTO TECNICO No. 15&5 | EXAMINADOR TECNICO
; | Cédigo No.202086 |
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