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Como resultado del examen de fondo, realizado con fundamento en el artIculo 45 
de la DecisiOn 486 de la ComisiOn de la Comunidad Andina, se le comunica 

1) Documentos estudiados: 

a) Para el presente estudio se tendrÆn en cuenta el capItulo descriptivo, 
comprendido en los folios 28 a 46 de la solicitud en estudio. 

b) Para el presente estudio se tendrÆ en cuenta el capitulo reivindicatorio que 
comprende 33 reivindicaciones en los folios 47 a 52 de la solicitud en 
estudio. 

c) Conforme lo establece los artIculos 9, 10 y 11 de la decision 486 de la 
16ComisiOn de la Comunidad Andina, la presente solicitud en estudio fue 

presentada el 12 de marzo de 2003, y en el momento de la radicación se 
presentO como solicitud PCT fase nacional y SI se reclamo prioridad de las 
primeras solicitudes presentadas en Estados Unidos US 60/233601 

2) Objeto de la invención 

a) Las reivindicaciones I a 33 de la solicitud en estudio se refieren a 

i) (1.-) Un mØtodo para secar un sustrato de papel que comprende: 
proporcionar un secador que tiene una primera secciOn de secado y una 
segunda secciOn de secado; secar un sustrato de papel relativamente 
hümedo dentro de dicha primera sección de secado a una elevada 
temperatura para formar un sustrato de papel relativamente seco sin 
incrementar sign ificativamente la temperatura del sustrato de papel por 
encima de la temperatura de degradaciOn tØrmica del sustrato de papel; 
y secar subsecuentemente el sustrato de papel relativamente seco 
dentro de dicha segunda secciOn de secado a una reducida temperatura 
en comparación con dicha elevada temperatura. 

ii) (12.-) Un mØtodo... 
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iii) (23.-) Un mØtodo... 

b) Los ante(ores procedimientos buscan mejorar las caracterIsticas de secado 
de sustratos de papel. 

c) Segün  la ClasificaciOn Internacional de Patentes, la codificaciOn para esta 
solicitud corresponde a D 21 F 5/18 

3) Claridad de la Solicitud 

a) El artIculo 28 de la Decision 486 de la ComisiOn de Ia Comunidad Andina 
de Naciones establece 

"La descripciOn deberÆ divulgar la invenciOn de manera 
suficientemente clara y completa para su comprensiOn y para que 
una persona capacitada en la materia tØcnica correspondiente 
pueda ejecutarla" 

La descripciOn no es clara toda vez que existen partes que no tienen una 
traducción adecuada. Es, por ejemplo, el caso de "secador a travØs" que 
carece de sentido tØcnico en el idioma espaæol y se trata de una mala 
traducciOn. DeberÆ revisarse todo el documento. Por otra parte, la solicitud 
se basa en unos dibujos que el solicitante no anexa. Debe recordarse que 
debe suministrar los dibujos en original en tinta negra indeleble. 

b) El artIculo 30 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina 
establece que 

"Las reivindica clones deflnirÆn la materia que 
mediante Ia patente. Deben ser claras y 
enteramente sustentadas por Ia descripcion. L 
podrÆn ser independientes o dependientes. Una 
independiente cuando defina la materia que se 
referenda a otra reivindicación anterior. Una 
dependiente cuando defina la materia que 
reflriØndose a una reivindicaciOn anterior. Una 
dependiente cuando defina Ia materia que 
refirlØndose a una reivindicación anterior. - Una 
se refiera a dos o mÆs reivindicaciones anteri( 
reivindicaciOn dependiente multiple." 

El capItulo reivindicatorio no es claro toda vez que: 

se desea proteger 
concisas y estar 

as reivindicaciones 
reivindicación serÆ 

desea proteger sin 
reivindicaciOn serÆ 
se desea proteger 
reivindicación serÆ 
se desea proteger 
reivindicaciOn que 
res se considerarÆ 

i) No se precisa la materia sobre la cual se solicita protecciOn. COmo se 
explicarÆ en el punto 4), la presente solicitud no posee unidad de 
invención, por lo que no estÆ definida la materia sobre la cual se solicita 
protecciOn. 

ii) Toda Ia solicitud esta Ilena de ambiguedades que son inaceptables en 
un capItulo reivindicatorio. No se pueden aceptar frase como 

(1) "elevada temperatura" 
(2) "reducida temperatura" 
(3) "incrementar significativamente" 

0 



(4) "alrededor" 
(5) "relativamente constante" 
(6) "relativamente seco" 
(7) Y un muy largo etcetera. 

De acuerdo a lo anterior, el capItulo reivindicatorio no cumple con el 
requisito de claridad de acuerdo a lo establecido en el Art. 30 de la 
DecisiOn 486. 

4) Evaluaciôn de la Unidad de lnvención 

El artIculo 25 de la Decision 486 de la ComisiOn de la Comunidad Andina 
establece 

"La solicitud de patente sOlo podrÆ comprender una invenciOn 0 Ufl 
$ grupo de invenciones relacionadas entre sl, de manera que 

con formen un Unico concepto inventivo" 

La presente solicitud carece de unidad de invención toda vez que configura 
TRES diferentes objetos. Aunque se dirigen a mØtodos de secado la definición 
de la materia que caracteriza a cada una de las reivindicaciones independientes 
es muy diferente entre Si. Esto permite afirmar que no se trata del mismo proceso. 
Todo el problema radica en configurar varias reivindicaciones independientes con 
materia diferente. El solicitante debe establecer una sola reivindicaciOn 
independiente dirigida al proceso en la forma mÆs simple de la solicitud de 
invenciOn. Partiendo de alil establecer reivindicaciones dependientes que 
amplIen esa forma mÆs simple hasta su forma mÆs compleja. 

De acuerdo a 10 anterior, la presente solicitud no cumple con el requisito de 
unidad de invenciOn de acuerdo al Art. 25 de la DecisiOn 486. De continuar con el 
impedimento, estÆ oficina procederÆ a estudiar solo el primer grupo de 
invenciones que conformen un Unico concepto inventivo. 

5) Determinación del Estado de la TØcnica 

El artIculo 16 de la Decision 486 de la ComisiOn establece: 

"El estado de la tØcnica comprenderÆ todo lo que haya sido accesible a/ 
pUbilco por una descripciOn escrita U oral, utilizaciOn, comercialización 0 

cualquier otro medio antes de la fecha de presentaciOn de la solicitud de 
patente o, en su caso, de Ia prioridad reconocida." 

"SOlo para el efecto de ía determinaciOn de ía novedad, tambiØn se 
considerarÆ dentro del estado de ía tOcnica, el contenido de una solicitud 
de patente en trÆ mite ante ía oficina nacional competente cuya fecha de 
presentaciOn o de prioridad fuese anterior a la fecha de presentaciôn o de 
prioridad de ía  solicitud de patente que se estuviese examinando, siempre 
que dicho contenido este incluido en la solicitud de fecha anterior cuando 
el/a se publique o hubiese transcurrido el plazo previsto en el artIculo 40." 

Consultadas las bases de datos y los archivos con que cuenta la entidad, 
especialmente bajo las clasificaciones D 21 F 5/18 y las mÆs cercanas a ellas, se 
encontrO que antes del 18 de septiembre de 2000 (fecha para determinar el 
estado de la tØcnica) hablan sido publicados los documentos que se enumeran 
en la siguiente tabla los cuales se relacionan con mØtodos de secar sustratos. 



De acuerdo con o establecido en el artIculo 16 se determinO el estado de la 
tØcnica y se encontrO el siguiente antecedente: 

NO Documento TItulo Fecha de 
Publicación 

Dl WO 99/57367 Method and apparatus for improving the drying 1999.11.11 capacity of a hood covering a Yankee cylinder 

6) Evaluaciôn de los requisitos de patentabilidad 

El artIculo 14 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina 
establece: 

"Los Palses Miembros otorgarÆn patentes para las invenciones, 
* sean de producto o procedimiento, en todos los campos de Ia 

tecnologIa, siempre que sean nuevas tengan nivel inventivo y sean 
susceptibles de aplicaciOn industrial’. 

En cumplimiento con este artIculo, se procedió a evaluar los requisitos de 
novedad, nivel inventivo y aplicaciOn industrial con el fin de establecer la 
patentabilidad de la invenciOn reivindicada en la solicitud en estudlo. 

a) EvaluaciOn de la novedad y el del Nivel lnventivo 

El art. 16 de la DecisiOn 486 de la ComisiOn de la Comunidad Andina 
establece: 

"Una invenciOn se considerarÆ nueva cuando no estÆ comprendida 
en el estado de la tØcnica." "El estado de la tØcnica comprenderÆ 
todo lo que haya sido accesible al püblico por una descripciOn 
escrita u oral, utillzaciOn comercializaciOn o cualquier otro medio 
antes de la fecha de presentación de la solicitud de patente o, en su 
caso, de Ia prioridad reconocida" 

"SOlo para el efecto de la determinaciOn de la novedad, tambiØn se 
considerarÆ dentro del estado de la tØcnica, el contenido de una 
solicitud de patente en trÆmite ante la oficina nacional competente, 
cuya fecha de presentaciOn o de prioridad fuese anterior a la fecha 
de presentaciOn o prioridad de la solicitud de patente que se 
estuviese examinando, siempre que dicho contenido estØ incluido 
en la solicitud de fechas de prioridad cuando el/a se publique 0 
hubiese transcurrido el plazo previsto en el artIculo 40." 

El art. 18 de la DecisiOn 486 de la Comisión de  la Comunidad Andina 
establece: 

"Se considerarÆ que una invenciOn tiene nivel inventivo, Si para 
una persona del oficio normalmente versada en el arte en la materia 
tØcnica correspondiente, esa invenciOn no hubiese resultado obvia 
ni se hubiese derivado de manera evidente del estado de la 
tØcnica ". 

En primer lugar, es oportuno acotar que dada la ambiguedad de la primera 
reivindicaciOn, no es factible realizar un estudio profundo sobre este grupo 
de reivindicaciones. Aqul la reivindicaciOn 1 deberla traer incorporadas las 
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reivindicaciones 10 y 11. Aunque dados to problemas que adolece la 
presente solicitud, la recomendación de esta oficina es que se elimine este 
primer grupo de reivindicaciones y se coloque como reivindicaciOn principal 
la nUmero 12. De la misma forma eliminar el tercer grupo de 
reivindicaciones de la 23 a la 33, y colocar algunos elementos distintivos de 
este grupo en reivindicaciones dependientes de la reivindicaciOn principal. 

En segundo lugar, el documento WO 99/57367 revela mØtodos para 
mejorar el secado en un citindro Yanqui. Estos consisten en el manejo de 
temperaturas en el aire de suministro para el secado. Dada la ambiguedad 
presente en la solicitud, este documento le afecta directamente. 

b) Resumen 

En conclusion los requisitos de patentabilidad de la presente solicitud se 
podrIan ver afectados as!: 

NO Documento Reivindicaciones afectadas Requisito 
gue_afecta 
Novedad 

Dl WO 99/57367 1-33  Nivel 
inventivo 

7) Notificaciôn 

En cumplimiento del artIculo 45 de la DecisiOn 486 de la Comisión de  la 
Comunidad Andina, se le indica que dentro del tØrmino de sesenta dias contados 
a partir de la fecha de la notificaciOn de la presente comunicaciOn debe responder 
a la notificaciOn. En caso de no dar respuesta al presente requerimiento, o si a 
pesar de la respuesta subsistieran los impedimentos para la concesiOn, se 
denegara la patente. 

NotifIquese el presente oficio conforme a to dispuesto por el numeral 5.2, literal e) 
del capItulo quinto del tItulo primero de la Circular Unica NO 10 de 2001 

ALIX CARMEN7/A CESPEDES DE VERGEL 
Jefe Dividión de NUevas Creaciones 

El anterior requerimiento fue notificado porfjØciOn en la lista, de fecha 

25 AGO. 2008 

Concepto TØcnico NO EXAMINADOR TECNICO EXAMINADOR JURIDICO 
COdigo No. COdigo No. 

1310 202003 
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WO 99/57367 PCF/F199/00358 

Method and apparatus for improving the drying capacity of a hood covering a 

Yankee cylinder 

The present invention relates to a method and an apparatus defined by the introduc-

tory parts of the independent claims presented below for improving the drying ca-

pacity of a hood covering a Yankee cylinder. 

In soft tissue production a restricting factor is often the drying of the web. Therefore 

5 an aim in new soft tissue machines and in machine replacements is particularly to 

increase the drying capacity provided by a Yankee hood. However, it is not anymore 

possible to increase the capacity by increasing the diameter of the Yankee hood, be-

cause the size of a conventional Yankee hood has in practice already now been in-

creased to its maximum size. 

10 An aim has also been to increase the drying capacity by increasing the temperature 

and the velocity of the drying air jets. In new Yankee hoods the temperature of the 

drying air jets have thus been raised even to a temperature of 500 °C to 550 °C. A 

temperature increase even higher from this level would require the introduction of 

new materials which can withstand the new high temperatures in the hood stnic-

15 tures, which would substantially increase the structural costs of the large-sized Yan-

kee hoods. An increase of the temperature above the present level would also sub-

stantially increase the problems caused by temperature gradient stresses and thermal 

expansion, which already at present are relatively difficult to manage in the present 

large-sized hoods and hood sections. 

20 Yankee hoods comprise generally two parts, i.e. they are divided into two separate 

sections, the so called wet end (WE) section and the dry end (DE) section. Profiling 

of the paper web is generally performed with a Yankee cylinder so that the dry end 

hood section of the Yankee hood is divided in the web cross direction into control 

sections which are individually controlled. Then the amount of hot air flowing 

25 through each control section can be controlled individully, for instance with damp-

era, and thus it is possible to influence the hot air jets flowing towards the web. 

However, this control decreases the average drying effect of the hood, because only 

those control sections where the dampers are completely open will operate with the 

maximum capacity. A disadvantage in present Yankee hoods can also be seen in 

30 that, due to practical reasons, large hood sections can not be divided into control 

sections as narrow as would be desirable regarding the profiling. 

0 
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Earlier it has been proposed in the applicant’s American patent publication 

US 4,942,675 to control the profiling of the web by locating an IR dryer at the Yan-

kee cylinder before the wet end section of the Yankee hood. However, a disadvan-

tage of this solution can be seen in that the IR dryers require relatively much service, 

because they easily tend both to get broken and become dirty. Moreover, the effi-

ciency of the IR dryers is low, and a large part of the power will be consumed as 

losses. 

The object of the present invention is therefore to provide an improved method and 

apparatus for increasing the drying capacity of a hood covering a Yankee cylinder. 

10 A particular object is to provide a method and an apparatus which in the drying at a 

Yankee cylinder enable the use of hot air jets which are hotter than the currently 

used hot air jets. 

Then an object is also the provide a method and and apparatus which can improve 

the profiling of the web to be dried, without considerably lowering the drying ca-

15 pacity. 

In order to attain the above mentioned purposes the method and the apparatus ac-

cording to the invention are characterised by the characteristics presented in the 

characterising clauses of the independent claims presented below. 

Thus a typical Yankee cylinder provided with the solution according to the inven-

20 tion is covered by at least one hot air hood which is smaller than the Yankee hood, 

in addition to the wet end and dry end Yankee hood sections. Hot air jets are blown 

from the Yankee hood sections towards the web passing over the Yankee cylinder, 

whereby the hot air jets generally have a temperature which is at most about 550 °C. 

On the other hand, hotter air jets with a temperature> 550 °C are blown from the 

25 hot air hood. 

The hot air hood can be either a completely separate hood, which can be separately 

pulled out from its position over the Yankee cylinder, or combined with and/or sup-

ported on either hood section of the Yankee hood, so that when the Yankee hood 

sections are moved away from their positions over the Yankee cylinder the hot air 

30 hood at the same time will move farther away from the cylinder. 

The size of the hot air hood extending across the web is substantially smaller than 

that of a conventional Yankee hood, so that the hot air hood only covers a sector of 

about 200 to 400 of the periphery of the Yankee cylinder, while a conventional two. 
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part Yankee hood often covers the periphery over a sector of 1801 or even more, 

typically a sector of 200° to 230°. When a hot air hood according to the invention is 

used it is possible to correspondingly reduce the coverage of the actual Yankee 

hood, when desired. 

5 On the other hand the hot air hood according to the invention typically also has ra-

dial dimensions which are smaller than those of a conventional Yankee hood, and 

thus it occupies substantially less space around the Yankee cylinder. Thus the hot air 

hood can even be located in a very restricted space, for instance below the cylinder 

close to that position of the Yankee cylinder where the web is brought to the periph-

10 cry of the cylinder with the aid of a press roll. The hot air hood can further be 

shaped so that its vertical cross section in the machine direction tapers in the down-

wards direction along the periphery, whereby the narrow part of the hot air hood can 

find place in a particularly narrow space between the Yankee cylinder and other 

equipment close to it. Thus the total coverage of the Yankee cylinder can be sub-

15 stantially increased compared to the prior situation. 

Due to its small size the hot air hood is not affected by temperature gradient stress 

and thermal expansion in the same way as a large-sized Yankee hood. Due to the 

small size it is also conceivable that the hot air hood is made of more expensive 

materials which withstand high temperatures, an approach which is not generally 

20 applicable to a Yankee hood. 

Advantageously a hot air hood according to the invention can also be used in the 

control of the web drying profile. Then the hot air hood is divided into several con-

secutive sections in the web cross direction, and in each section there is performed 

an individual control of the velocity of the hot air jets, and/or also of their tempera-

25 wre, if desired. Due to the small size of the hot air hood this hood can be divided 

even into relatively small control sections, compared to the corresponding sections 

in a Yankee hood, whereby the profile control will be more accurate than previ-

ously. A hot air hood can be designed so that when all its dampers are open it will 

blow for instance hot air jets at 700 °C1150 m/s. When some of the dampers are 

30 controlled into a partly closed position the velocity of the hot air jets in the other 

sections will correspondingly increase slightly. 

When the solution according to the invention is applied and when the drying profile 

is controlled with the aid of the hot air hood it is necessary to lower the total drying 

effect only in some small sections of the hot air hood, which does not have a compa-

35 rable effect on the total drying as when the drying profile is controlled with the aid 

. 
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of the large sections of a Yankee hood. Then, when the invention is applied it may 

not be necessary at all to divide the large Yankee hood into control sections across 

the web, and to restrict the air volume flowing through the Yankee hood. When the 

solution according to the invention is applied it is possible to continuously blow hot 

5 air at the full power from the Yankee hood. Thus the Yankee hood can continuously 

provide the full drying capacity. 

The exhaust air from the region of the hot air hood, the air discharged from the 

space defined by the hot air hood and the Yankee hood, can be advantageously di-

rected directly to the wet end section of the Yankee hood, where it is mixed with the 

10 recirculating air of the wet end section. 01 course it is possible to arrange for the hot 

air hood a recirculating air system of its own, where the main part of the discharged 

moistened air is heated and recirculated, with the addition of compensating air, into 

the hot air hood to be blown against the web. However, the ducts of the recirculation 

system require space. On the other hand, a direct connection between the hot air 

15 hood and the Yankee hood can be made in a simple way, rather inexpensive, and 

saving space, without external air ducts. When the exhaust air of the hot air hood is 

directed into the Yankee hood it is correspondingly possible to continuously supply 

the hot air hood with fresh and relatively dry air, which has been heated in a burner 

or corresponding device to a suitable temperature, for instance 500 °C to 700 °C, 

20 however typically to> 550 °C. Thus the air jets blown from the hot air hood will be 

relatively dry, which is advantageous. 

A hot air hood according to the invention is thus advantageously arranged immedi-

ately before the hood section at the wet end of the Yankee hood, whereby the above 

mentioned recirculation of the exhaust air from the hot air hood to the wet end sec-

25 ton of the Yankee hood is easily arranged. However, in addition or alternatively hot 

air hoods can be arranged also in other locations, when required, such as after the 

dry end hood section of the Yankee hood, or between the wet end hood section and 

the dry end hood section. When required, also a number of hot air hoods can be ar-

ranged over the Yankee cylinder. 

30 The invention described above can be advantageously utilised particularly in exist-

ing soft tissue machines or in machine replacements. The solution according to the 

invention provides a higher production and a better quality, due to a better profile 

control. 

At least the following advantages are obtained by using the hot air hood according 

35 to the invention: 
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- it is possible to use very high blowing air temperatures, because the thermal ex-

pansion and the temperature gradient stresses can be more easily taken into account 

in a small hood than in a large Yankee hood; 

- a small hood can be designed to withstand very high blowing temperatures, despite 

5 the higher costs, whereas it may be impossible with a large hood; 

- the drying capacity of the hot air hood is higher than that of a conventional Yankee 

hood; 

- when a small hot air hood is used for profiling it is possible to use narrower con-

trol regions than previously for the profiling; 

10 - the structure of the large conventional hoods can be made simpler when the the 
profiling is carried out in a smaller hood; 
- a larger part of the Yankee cylinder periphery can be covered with hoods; 
- a hot air hood can also be arranged over already existing Yankee cylinders, with-
out substantial changes in the already existing Yankee hood. 

15 Below there is an example of how it is possible with the solution according to the 
invention to increase the drying capacity of a Yankee cylinder by using a hot air 
hood according to the invention in the drying, in addition to a conventional Yankee 
hood. Five different cases were examined, which used: 

- a conventional Yankee hood, having in different cases a coverage of either 2 x 90°, 
20 2 x 100° or 2 x 110°, and having hot air jets of 500 °C1120  m/s, and 

- a hot air hood, having a coverage of 40°, and having hot air jets of either 
700’C/120 m/s or 700’C/150 m/s. 

Coverage of Coverage of 
Case hot air hood Yankee hood Total coverage 

- 2x110° 2200 

2 400 2x90° 2200 

3 400 2x90° 2200 

4 400 2x100° 2400 

5 400 2x110° 2600 
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Parameters of Parameters of Relative drying capacity of 
Case hot air hood Yankee hood Yankee hood (liT + WE + DE) 

1 - 500°C1120m/s  100 
2 700°C/120m/s 500 °C/l2Om/s 109 
3 700 °C/150  m/s 500 °C/ 120 m/s 112 
4 700°C/150m/s 500°C/120m/s 121 
5 700 °C/150  m/s 500 ’CI 120m/s 134 

The above table shows that the hot air hood increases the drying capacity of the 

Yankee hood by about 9 to 34 %. When it is estimated that the Yankee hood corre-

sponds to about 60 % of the evaporation in a soft tissue machine, we can estimate 

5 that the hot air hood provides an increase of about 5 to 20 % in the paper produc-

tion. 

The invention is described below with reference to the enclosed drawings, in which: 

Figure 1 shows schematically a Yankee cylinder with its air systems, and provided 

with a hot air hood according to the invention; 

10 Figure 2 shows another Yankee cylinder according to figure 1 with its air systems, 

and provided with a hot air hood; 

Figure 3 shows a part of the Yankee cylinder according to figure 1 provided with a 

hot air hood, however, without showing the air arrangements of the Yan-

kee hood; 

15 Figure 4 shows schematically a Yankee hood, where a number of hot air hoods 

according to the invention are added; 

Figure 5 shows schematically the Yankee hood according to figure 4, where two 

hot air hoods according to the invention are added; 

Figure 6 shows schematically a hot air hood according to the invention in a verti-

20 cal cross section in the machine direction; 

Figure 7 shows schematically a hot air hood according to the invention seen 

obliquely from one side and partly open; 

Figure 8 shows schematically some of the means generating hot air jets which are 

arranged in a hot air hood according to the invention seen obliquely from 

25 one side; and 
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Figure 9 shows according to figure 8 other means generating hot air jets which are 

arranged in a hot air hood according to the invention. 

Figure 1 shows a conventional Yankee cylinder 10 with a diameter of about 4500 

mm, above which there are arranged a conventional two-part Yankee hood 12 ex-

tending across the web, and a hot air hood 14 according to the invention, which also 

extends across the web. The Yankee hood is divided into two sections 16, 18, the so 

called wet end hood section 16 and the dry end hood section 18, each of which 

cover more than 900 of the periphery of cylinder 10. The hot air hood 14 which cov-

ers only a small part, 20° to 40°, of the cylinder periphery, is arranged immediately 

in front of the wet end hood section 16. When desired, the hot air hood can cover up 

to 600 of the Yankee cylinder. Each hood 14, 16, 18 is provided with air heating 

equipment 20, 22, 24 comprising a burner. The combustion air for the burner is 

taken from the common compensating air duct 26. 

Air is supplied by the fan 28 from the compensating air duct 26 into the air heating 

device 20, where the air is heated to a temperature typically> 550 T. The air thus 

heated is supplied further to the hot air hood 14, from where the hot air is directed as 

hot air jets directly against the web passing in the range of the hot air hood along the 

Yankee cylinder 10 and in direct contact with the Yankee cylinder. The air which is 

blown towards the web, and which in this connection is cooled and slightly mois-

tened, is returned to the hot air hood 14 and further directed from there to the wet 

end hood section 16 of the Yankee hood 12. In this hood section the partly cooled 

and moistened air is mixed with the circulating air of the section 16. The air return-

ing from the hood section 16 is recirculated by the fan 30 through the hot air heater 

22, in order to heat the air. A part of the returning air from section 16 is discharged 

along the exhaust air duct 32. The exhausted air passes then through the heat ex-

changer 34, where heat from the exhausted air is transferred to the air flowing in the 

compensating air duct 26. The wet end hood section 16 receives via the hot air hood 

14 generally as much air as is required to compensate for the moist air discharched 

by the exhaust duct 32. This air volume typically corresponds to only about 10 to 20 

% of the air volume circulating in this hood section. 

P? 

Figure 1 shows for the sake of simplicity only that all air which is supplied to the 

hot air hood is directed to the wet end hood section. Of course also other air ar-

rangements are conceivable, where the air is supplied to the hot air hood in a larger 

or smaller volume than that required by the wet end hood section, and that the extra 

35 air is directed elsewhere, or that the required additional air is supplied from else-

., 
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where. 

The compensating air duct 26 supplies air also to the air heating device 24 of the dry 

air hood section 18 of the Yankee hood 12, in which air heating device the air is 

heated. The heated air is further supplied to the dry end hood section 18, and from 

5 there further as hot air jets generally at a temperature < 550 °C towards the web 

passing in the region of this section 18 and along the cylinder 10. The air returning 

from between the hood section 18 and the cylinder 10 is redirected to the hood sec-

tion 18 and from there by a fan 36 further to the air healing device 24 to be reheated. 

However, a portion of the moist air is discharged to the exhaust duct 32. The com-

10 pensating air duct 26 supplies compensating air to the dry end section 18, but only 

as much as is required to replace this exhausted moist air. 

In the case shown in figure 1 two adjacent and generally independent recirculation 

air arrangements are arranged in the hood sections of the Yankee cylinder. 

Figure 2 shows a Yankee cylinder 10, mainly similar to that of figure 1, with its 

15 hoods 14, 16, 18 and air heating devices 20, 22, 24. Air is blown against the web in 

the same way as in the case of figure 1, and the air is returned from between the 

hoods and the cylinder in the same way. However, in the case shown in figure 2 the 

compensating air is arranged to pass first from the compensating air duct 26 only to 

the dry end hood section 18 of the Yankee hood. The air leaving this hood section 

20 18 is directed by the fan 28 along the duct 26’ via the heater 20 to the hot air hood 

14. The air leaving the hot air hood is directed in the same way as in the case in fig-

ure 1 to the wet end hood section 16 of the Yankee hood. In the case of figure 2 the 

air supplied to the system will thus circulate sequentially through all hoods, before it 

is finally discharged from the wet end hood section 16 into the exhaust duct 32. 

25 In the figures 1 and 2 the hot air hood is arranged in front of the wet end hood sec-

tion, so that the air to this section is supplied from the hot air hood. This structural 

solution can be best made in new machines. To existing Yankee cylinders it is most 

advantageous to connect a hot air hood provided with a totally separate air system. 

Figure 3 shows a Yankee cylinder 10 to which there is connected a hot air hood 14 

30 having a separate air circulating system 36 of its own. Air is supplied by the com-

pensating air channel 26 to the air heating device 20, where the air is heated to a 

temperature> 550 °C, after which the air is directed to the hot air hood. A part of 

the air leaving the hot air hood is directed to the air heating device so that it is recir-

culated. A part of the air is directly discharged into the exhaust air duct 32. 
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The figures 1 to 3 show Yankee cylinders with one connected hot air hood. How-

ever, it is also possible to arrange several of these hoods over the cylinder, when 

desired. Figure 4 shows a Yankee cylinder, where a hot air hood 14, 14’ is arranged 

both before the Yankee hood 12 and after it. A further hot air hood 14" is arranged 

5 between the sections 16, 18 of the Yankee hood. Figure 5 shows a Yankee cylinder 

where hot air hoods 14, 14’ with a relatively large coverage are arranged on both 

sides of the Yankee hood at the lower part of the cylinder. The hot air hoods are ta-

pering downwards in the direction of the periphery, whereby they occupy very little 

space in the neighbourhood of the Yankee cylinder at their lowest position. The hot 

10 air hoods 14, 14’ can find room in a very little space between the press roll 38 and 

the cylinder 10. 

Figure 6 shows a vertical cross section of a hot air hood 14 which is arranged im-

mediately in front of the wet end hood section 16 of the Yankee hood. The hot air 

hood covers an angle a, typically a sector of about 400 of the periphery 10’ of the 

15 cylinder. The hot air hood comprises a box-like structure where the side towards the 

periphery 10’ of the cylinder is limited by blow-boxes 40, 40’ and the side away 

from the cylinder is limited by walls 42,42’. The walls are for instance made of a 

double plate structure, where a heat insulation 44 is arranged between the plates. In 

the downwards direction the walls approach the cylinder periphery 10’, whereby the 

20 hot air hood becomes narrower, which is also shown in figure 7. 

The blow-boxes 40, 40’ shown in the figures 6 and 7 are narrow boxes extending 

across the web and having walls 46 towards the cylinder, in which walls there are 

formed small blowing openings, from which air is blown into the space 48 defined 

by the cylinder periphery 10’ and the boxes 40. The walls 46 of the boxes 40, 40’ 

25 form an interface towards the cylinder which has the curvature of the cylinder pe-

riphery 101. An air input channel 50 is arranged within the hot air hood, from which 

channel the air is directed via the control channels 50’ to the boxes 40. The control 

channels are not shown in figure 6, which shows a cross section taken between the 

control channels. Dampers 52 are arranged between the air input channel 50 and the 

30 inputs of the control channels 50’, and these dampers can control the air input to the 

boxes 40, for instance with the aid of a member 54. Between the adjacent boxes 40 

and 40’ there is formed a slot 56, through which the air can be discharged from the 

space 48 and through the chamber 58 and the opening 60 to the wet end hood sec-

tion 16 of the Yankee hood. The figure 7 shows in addition a bellows-like structure 

35 62, with which the hot air hood 14 is connected to the air input duct 64. 
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The figure 8 shows schematically a partly stripped-down figure of the blow-boxes 

40, in which openings 66 are formed in the wall 46 against the cylinder, from which 

openings air is blown against the web conveyed over the cylinder. Air is directed 

from the air input channel 50 (of which only a part is shown) extending across the 

5 web through the openings equipped with dampers 52 to the control channels 50’ (of 

which only some are shown) extending in the direction of the web, and from them 

further to the blow-boxes 40, of which there are three in the case shown in the fig-

ure, through the openings 68 formed in the walls of the blow boxes, opposite to the 

web, consecutively in the web cross direction. Air is discharged from the region of 

10 the web through the slots 56 between the blow-boxes and into the space defined by 

the hood. 

Figure 9 shows a slightly different blow-box construction. The box is formed by a 

box 70 which is continuous in the direction of travel of the web, and which is di-

vided into consecutive sections 74 in the web cross direction. A number of exhaust 

15 pipes 76 are formed in each section so that they pass through the box in the radial 

direction of the cylinder, and the discharge air is directed through these pipes to the 

space 58 (figure 7) defined by the hot air hood, to be further supplied to the Yankee 

hood. The input air is supplied in a similar way as in the solution of figure 8 via the 

input and control channels 50,50’ to the blow-boxes. 

20 The invention is not intended to be limited to the applications presented as examples 

above, but on the contrary, it is intended to be widely applied within the inventive 

idea defined in the claims presented below. 
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Claims 

1. Method for improving the drying capacity of a drying hood covering a Yankee 

cylinder (10), when drying a web with a Yankee cylinder while conveying the web 

over the cylinder by blowing hot air jets against the web at the region of a first hood 

5 (12), said hot air jets having a temperature mainly < 550 °C, characterized in that 

the drying capacity of the drying hood is increased by blowing hot air jets against 

the web conveyed over the cylinder at the region of a second hood, a so called hot 
air hood (14, 14’, 14") which is smaller than the first hood, said hot air jets having a 

temperature which is higher than the temperature of the hot air jets blown against 

10 the web at the first hood, or mainly >550°C. 

2. A method according to claim 1, characterized in that the hot air hood (14) is 
arranged in front of the first hood (12) as seen in the travel direction of the web, 
whereby air jets having a temperature, which is higher than that of the air jets blown 

against the web at the first hood, or mainly >550 °C, are first blown against the web 

15 at the region of the hot air hood, and then hot air jets having a temperature <550°C 
are blown against the web at the region of the first hood. 

3. A method according to claim 1 or 2, characterized in that the first or second 

hot air hood (14’) is arranged, in the travel direction of the web, after the first hood, 

whereby hot air jets having a temperature, which is higher than that of the air jets 

20 blown against the web at the first hood, or mainly> 550 °C, are blown against the 

web after the first hood. 

4. A method according to claim 1, characterized in that the first hood (12) is 

divided into a wet end hood section (16) and a dry end hood section (18) arranged 
consecutively in the travel direction of the web, and that the hot air hood (14") is 

25 arranged between the first and second hood sections, whereby hot air jets are blown 

against the web, consecutively as seen in the travelling direction of the web, so that 

- at the region of the wet end hood section hot air jets having a temperature <550°C 
are blown against the web, 

- at the region of the hot air hood air jets having a temperature, which is higher than 

30 the temperature of the hot air jets blown against the web at the first hood, or mainly 

>550°C are blown against the web; and 

- at the region of the dry end hood section air jets having a temperature <550°C are 

blown against the web. 

5. A method according to claim 4, characterized in that further a second hot air 
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hood (14, 14’) is arranged, as seen in the travel direction of the web, in front of the 

wet end hood section of the first hood, and/or after the dry end hood section of the 

first hood, whereby further hot air jets are blown at the region of the hot air hood 

against the web before the wet end hood section and/or after the dry end hood sec-

5 Lion, these further air jets having a temperature which is higher than the temperature 

of the hot air jets blown at the first hood, or mainly >550°C. 

6. A method according to claim 1, characterized in that hot air jets are blown 

against the web at the region of the hot air hood (14, 14’, 14"), these hot air jets 

having a temperature of 550°C to 700 °C. 

10 7. A method according to claim 1, characterized in that 

- the hot air jets blown against the web at the region of the hot air hood (14, 14’, 

14") are divided in the cross direction of the web into consecutive hot air jet groups, 

and that 

- the temperature of each hot air jet group is individually controlled in order to con-

15 trol the drying power profile. 

8. A method according to claim 1, characterized in that 

- the hot air jets blown against the web at the region of the hot air hood (14, 14’, 

14") are divided in the cross direction of the web into consecutive hot air jet groups, 

and that 

20 - the velocity of the hot air jets of each hot air jet group is individually controlled in 

order to control the drying power profile. 

9. A method according to claim 1, characterized in that at least a part of the air 

discharged from the hot air hood (14) is directed to the first hood (12), advanta-

geously to the wet end section (16) of the first hood. 

25 10. A method according to claim 1, characterized in that at least a part of the air 

discharged from the dry end (18) of the first hood is directed to the hot air hood 

(14). 

11. A method according to claim claim 1, characterized in that the hot air hood 

(14) is connected to an own air system (20), in order to heat the discharged air and 

30 to return it as drying air to the hood. 

12. Apparatus for improving the drying capacity of the drying hood covering a 

Yankee cylinder (10), which has a first hood, for blowing hot air jets at a temperatu-

re below 550 °C against a web conveyed over the Yankee cylinder, characterized 
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in that the apparatus further comprises ahot air hood (14, 14’, 14"), which is smaller 

than the first hood and which is arranged to blow hot air jets against the web con-

veyed over the Yankee cylinder, the temperature of said hot air jets being higher 

than the temperature of the hot air jets blown against the web at the first hood, or 

5 being mainly over 550 T. 

13. An apparatus according to claim 12, characterized in that the hot air hood 

(14, 14’) is arranged, as seen in the travel direction of the web, before and/or after 

the first hood (12). 

14. An apparatus according to claim 12, characterized in that the first hood (12) 10 
10 is divided into a wet end hood section (16) and a dry end hood section (18), and that 

the hot air hood (14, 14’, 14") is arranged, as seen in the travel direction of the web, 

before, after, and/or between the hood sections. 

15. An apparatus according to claim 12, characterized in that the exhaust air duct 

(60) of the hot air hood (14) is connected to the enclosure of the wet end section 15 
15 (16) of the first hood in order to direct the discharge air from the hot air hood to the 

air circulation of the wet end of the first hood. 

16. An apparatus according to claim 12, characterized in that the air exhaust duct 

of the dry end section (18) of the first hood is connected to the hot air hood (14) in 

order to direct the discharge air from the dry end section of this first hood to the hot 

20 air hood. 

17. An apparatus according to claim 12, characterized in that the hot air hood 

(14) covers about 200 to 40°, even 60°, of the periphery of the Yankee cylinder. 

18. An apparatus according to claim 12, characterized in that the first hood (12) 

is arranged to cover the main part of the upper half of the Yankee cylinder (10), and 

25 that the hot air hood (14) is arranged to cover a part of the lower half of the Yankee 

cylinder. 

19. An apparatus according to claim 12, characterized in that in a vertical cross 

section in the machine direction the hot air hood (14) is tapering towards the Yankee 

cylinder. 

30 20. An apparatus according to claim 12, characterized in that the hot air hood 

(14) is divided in the web cross direction into sections (50’), in which there are ar-

ranged means (52) to control the velocity of the hot air flowing through the means, 
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in order to control the drying effect of the hot air jets in the web cross direction. 

21. An apparatus according to claim 12, characterized in that the hot air hood is 

provided with blow-boxes (40, 40’) extending across the web and arranged con-

secutively in the travel direction of the web, whereby 

- openings (66) or corresponding are formed in the wall of the blow-boxes, which 

wall is directed towards the Yankee cylinder, in order to blow hot air against the 

web conveyed over the Yankee cylinder (10), and 

- exhaust air ducts (56) are arranged between the blow-boxes in the direction across 

the web in order to return the air from the space (48) between the hot air hood and 

the Yankee cylinder into the hot air hood (14). 

22. An apparatus according to claim 12, characterized in that the interface (46) of 

the hot air hood (14) against the Yankee cylinder is formed mainly of a plate having 

the same curvature as the Yankee cylinder, whereby 

- small openings (66) or corresponding are formed in the plate in order to blow hot 

air from the hot air hood against the web, and 

- large openings communicating with the exhaust pipes (76) are formed in the plate 

in order to return air from the space (48) between the hot air hood and the Yankee 

cylinder into the hot air hood. 

11 
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