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Description

BACKGROUND OF THE INVENTION

This invention relates to a method of guiding a web
in a substantially straight sinusoidal path as it passes
through a web dryer apparatus and to an apparatus for
carrying out such a method.

In drying a moving web of paper, film, or the like, it
is desirable that the web be contactlessly supported dur-
ing the drying operation, to avoid damage to the web
itself or to an ink or coating on the web. One common
arrangement for contactlessly supporting a web com-
prises upper and lower sets of air bars extending along
a substantially horizontal stretch of the web. Air issuing
fromthe lower set of air bars floatingly supports the web,
and air issuing from the upper set of air bars steadies
the web to maintain it substantially straight and at a sub-
stantially constant distance from the air bars of both
sets. The air blown from both sets of air bars is usually
heated to expedite web drying, and typically the air bar
array is inside an enclosure which is maintained at a
slightly subatmospheric pressure by an exhaust blower
that draws off the volatiles emanating from the web.

Web dryers are used in many printing and graphics
applications, such as the processing of photographic
film, web offset printing, and other types of printing. In
some applications, such as the processing of photo-
graphic film, web dryers having very long length, often
as long as 45.7 m (150 feet), are commonly used. The
greater the ratio of the length of the dryer to the width
of the web (hereinafter referred to as the "length to width
ratio"), the more susceptible the web is to minor forces
that can cause the web to weave (move back and forth
in a lateral direction) or shift (move laterally from the cen-
terline and remain there). Also, some webs, such as thin
plastic films, naturally take on a "banana-shaped" curve
when they are laid flat, as in a dryer, thereby exacerbat-
ing the problems of web weave and shift. Web shifting
and weaving may also result when the web tension is
low, and when a lighter weight web, such as polyester
film, is used.

When the travelling web exits the drying apparatus
it is generally wrapped around one or more rotating take-
up members, such as chill rolls. When web weave or
shift takes place as the web travels through the dryer,
the web will correspondingly shift or weave as it contacts
the rotating take-up member. Unless the web can be
brought back to a straight orientation with respect to the
centerline, the web will not wrap properly and the press
must be shut down. This results in costly downtime and
waste.

Other problems may result from web weave or shift,
e.g. if the web moves to one side or the other and stays
in the new position it may not be centered on the press,
resulting in an unacceptable product; if the web weave
or shift is severe enough the web may break or tear, etc.
These problems also force a shut-down of the press and
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thus a loss of valuable production time.

In the past, attempts have been made to circumvent
web weave and shift by guiding the web using contact
systems such as a series of rollers. These systems are
undesirable as they may cause damage to the ink or
coating on the web, and are therefore inefficient in situ-
ations where there is a high length to width ratio.

Thus it is desired to provide a means by which a
web may be floatingly supported and urged in a sub-
stantially straight path at points in the dryer where it has
a tendency to weave or shift as it travels through a web
drying apparatus.

SUMMARY OF THE INVENTION

The problems of the prior art have been solved by
the presentinvention, which relates to a method for han-
dling and guiding a running web. More particularly, the
present invention is as defined in claim 1. A further as-
pect of the present invention relates to the apparatus
defined in claim 6. Yet a further aspect of the invention
provides the apparatus defined in claim 7.

GB-A-905819 discloses means for swinging blast
nozzle boxes collectively about their longitudinal axes
so as to adjust the impingement direction of the dis-
charged air when drying sensitive fabrics. In use the air
bars are fixed in position so they will not result in steering
of the web but simply altering the angle of incidence be-
tween the discharged air and the passing fabric.

DE-A-1460544 discloses introducing hot air in a di-
rection approximately parallel to the surface of sensitive
cloth materials in order to dry them without creating a
damaging interface of hot air. The nozzle units are able
to be rotated about their longitudinal axes so that they
swivel with to the plane of the cloth layer. In use their
position is fixed so there is no steering.

In a preferred embodiment of the present invention,
each said surface rotates about an axis which is sub-
stantially parallel to the longitudinal centerline of the run-
ning web. In addition each said surface may rotate about
an axis which is substantially perpendicular to the lon-
gitudinal centerline of the running web. One or more
such assemblies of adjustable air bars can be used in
a web dryer. The dryer can also include one or more
fixed air bars.

In a still more preferred embodiment of the inven-
tion, the apparatus further comprises in combination
with the steerable air bar assembly, back pressure
means for creating an opposing force to urge the web
back to a substantially centred position. Said back pres-
sure means preferably comprises one or more edge
dams preferably disposed at or near the ends of one or
more fixed air bars in the web dryer.

In one embodiment of the apparatus of the invention
each header is sealingly joined at one end to a flexible
air duct.

In a further embodiment of the invention the orien-
tation of the headers is altered by adjustment means
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comprising a jack disposed at one end of the air bar as-
sembly, and a pivoting support means disposed be-
tween the two ends.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a vertical cross-sectional schematic view
taken along the length of a web drying apparatus con-
taining an apparatus for handling and guiding the web
according to one embodiment of the invention.

Fig. 2 is a fragmentary, enlarged perspective view
of an air bar including an edge dam.

Fig. 3 is a schematic diagram showing the mecha-
nism by which the edge dam alleviates web drift.

Fig. 4 is a perspective view of the steerable air bar
assembly according to one embodiment of the inven-
tion.

Fig. 5 is a front view of the apparatus of a steerable
air bar assembly illustrating the steering of the air bars.

Fig. 6 is a side view of an alternate air supply
means.

DETAILED DESCRIPTION OF THE INVENTION

A web drying apparatus for floatingly suspending a
running web is shown in Fig. 1. Fig. 1 is illustrative of
one type of web drying apparatus in which the guiding
apparatus of the invention may be used. This apparatus
includes an elongated dryer housing 2 which is enclosed
by top 3, bottom 4, one side 5 and an opposite side 6.
An inlet end 7 has a horizontal slot 8 through which web
W enters. The opposite exit end is formed by the end
wall 10 and a corresponding slot 11 therein through
which web W exits. The dryer includes upper fixed air
bars 15 and lower fixed air bars 16; a header frame 26
supporting and in air-delivering communication with the
fixed air bars; and upper and lower air supply ducts 20
and 22, and central air supply ducts 28 which supply air
to the headers. The upper and lower air bars are trans-
versely positioned across the web, and are in staggered,
spaced relationship along the web with respect to each
other, such that they cause the web W to assume a con-
ventional sine wave form, as shown in Fig. 1, when the
dryer is in operation.

In order to illustrate the invention, the web drying
apparatus shown in Fig. 1 has two adjustable air bars
18 which each have two ends and which have back
pressure means (as shown in Fig. 2anddiscussed here-
inbelow) disposed at at least one of each of their ends.
The back pressure means serve to move the shifted web
o its centered position, and are preferably present at
least on those fixed air bars which are situated in areas
of the dryer where the running web is prone to shifting.
It is preferred that back pressure means be present on
air bars which are situated approximately halfway along
the length of the dryer, e.g. at 4.57m (15 feet) from the
entrance to a 9.4m (30 foot)long dryer. It should be un-
derstood that as many of the air bars 15 and 16 as de-
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sired may also have back pressure means at their ends.

The steerable air bar assembly of the invention
(shown in Figs. 4 and 5) is shown schematically by air
bars 24 of Fig. 1. These steerable air bars are not en-
gaged to the header and upper and lower air ducts in
the same manner as the fixed air bars, but are separate-
ly connected to extensions from headers 26 which are
joined to the headers by a sealing flange and sealing
gasket, as shown in Fig. 6 and as described in detalil
hereinbelow, such that a flexible seal is created between
the standard header and the adjustable air bar assem-
bly. Like the back pressure means, the steerable air bar
assemblies may be present in the web drying apparatus
in any number, and may be substituted for any number
of the fixed air bars. In fact, all, or a grouping of upper
and lower fixed air bars could be replaced by a single
steerable air bar assembly comprising a similar number
of steerable air bars. When it is desired to use only a
few steerable air bar assemblies it is again desirable to
situate them at locations in the dryer where web shift is
anticipated, such as the lengthwise midpoint of the dry-
er.

A fragmentary, enlarged view of an air bar compris-
ing back pressure means according to one embodiment
of the invention is shown in Fig. 2. An edge dam 34 is
shown mounted at end 30 of air bar 18. In the embodi-
ment shown in Fig. 2, the edge dam is bolted to the end
of the air bar, however any conventional method could
be used to mount the edge dam, or it could be integral
with the air bar. The edge dam 34 could also be located
at points along the surface of air bar 18, depending in
part on the width of the web. The edge dam is preferably,
as shown in Fig. 2, a T-shaped member, formed by elon-
gated dam member 35, which, in the embodiment
shown, extends above and approximately perpendicu-
lar to surface 33 of air bar 18, and is supported in this
position by support member 31. Support member 31
may be attached to the air bar by any suitable means,
such as bolts 64 and air bar mounting bracket 66, as
shown in Fig. 2. It is preferred that the dam member 35
have a fin 17 disposed at each of its ends, such that the
web does not have a tendency to snag on the entering
and leaving edges of the edge dam. In one embodiment
the lower edge of dam member 35 is adjustably raised
above surface 33 by support member 31, such that the
distance between the lower edge and the surface may
be from about 5 cm to 60 cm. Vertical adjustment of dam
member 35 provides a means for controlling the back
pressure force, by allowing a portion of the escaping air
to be relieved below the edge dam. This embodiment is
typically used in applications where nozzle velocities are
high, e.g. from 3050 to 4574 m/min (10,000 to 16,000
fpm), causing very high back pressure. In another em-
bodiment of the invention, for use with lower nozzle ve-
locities, dam member 35 could be fixed, with its lower
edge close to or in contact with the surface of the air bar.
It is generally preferred in this embodiment that the low-
er edge of the dam member be in intimate, sealing con-
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tact with the surface of the air bar. Dam member 35, with
fins 17, is also preferably of a length such that each end
of the elongated member is approximately aligned with
the corresponding air bar slot 32.

Although this configuration is preferred for the edge
dam, any means may be used by which creates a back
pressure against the web edge when the air bar is in
use. This phenomenon is illustrated schematically in
Fig. 8. In frame 1, one edge of web W approaches the
edge dam 34 during web weave as the web passes over
the air bar 30. In frame 2, the edge dam 34 creates a
back pressure against web W, urging it back towards its
initial path in frame 3. It is preferred that the back pres-
sure means also be able to provide mechanical resist-
ance against the web, should the air back pressure
prove insufficient to return the web to its path. Thus if
the web continued to travel toward the edge dam 34 in
frame 2, it would eventually physically contact the edge
dam and be forced back to its initial path.

Back pressure means may be disposed at either
one or both ends of the air bar. It is generally preferred
that back pressure means be disposed at both ends of
the air bar, as it is usually difficult to predict in which
direction the web will shift as it travels through the dryer.
However, if the direction of web shift is known, then back
pressure means may be placed only on the end of the
air bar toward which the web will shift.

A perspective view of a steerable air bar assembly
24, according to one embodiment of the invention, is
shown in Fig. 4. In this embodiment, the assembly in-
cludes three adjustable air bars 38 supported by, and in
air-receiving communication with, upper and lower
headers 44 and 42. (The combinations of the two lower
air bars and the lower header, and the single upper air
bar and upper header 44 will hereinafter be referred to
as the lower and upper air bar/header assemblies, re-
spectively). The upper and lower air bar/header assem-
blies are maintained in opposing spaced relation by
spacer means comprising header carriage 36 and sup-
port member 50, and upper and lower headers 44 and
42 are each sealingly joined at one of their respective
ends to upper and lower flexible air ducts 46 and 48.
Header carriage 36 is connected at its lower edge to
screw jack 40, and the lower air bar/header assembly
engages on each side a pivot bearing 52, supported by
a support member 54, by means of a connecting rod 53.
Thus, when screw jack 40 is adjusted up or down, the
ends of both air bar’header assemblies adjacent screw
jack 40 will correspondingly move up or down, as shown
schematically in Fig. 5. The angular adjustment of the
air bar/header assemblies is thus facilitated by a pivot-
ing support means, comprising pivot bearings 52 and
connecting rods 53, and an angular adjustment means,
comprising screw jack 40, which allowthe air bar/header
assemblies to be rotated about an axis A which is sub-
stantially paralleltothe longitudinal centerline of the run-
ning web, while being prevented from translational or
rotational movement in any other plane. The presence
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of header carriage 36 and support member 50, allows
this movement to take place without the spatial relation-
ship among the air bars being altered. This simultane-
ous adjustment of the orientation of both the upper and
lower air bars is further facilitated by flexible air ducts
46 and 48, which allow a sealing relationship to be main-
tained between upper and lower headers 44 and 42 and
the air supply, regardless of the position of the headers.
One type of flexible air duct which may be used in the
invention is described in U.S. Patent No. 4,480,859, the
disclosure of which is incorporated herein by reference.

Apreferredtype of steerable air bar assembly of the
invention is shown in Figs. 4 and 5. In a preferred em-
bodiment, one or both of the elongated surfaces is ad-
justed such that one or both of said surfaces rotate about
an axis which is substantially parallel to the longitudinal
centerline of the running web. Alternatively or addition-
ally, the elongated surfaces may be rotated about an
axis which is substantially perpendicular to the longitu-
dinal centerline of the running web. In alternative em-
bodiments of the invention, the adjustment means may
comprise other angular adjustment means and pivoting
support means, such as cables, air cylinders attached
to rods, and other conventional means for providing ad-
justable movement. Additionally, in some applications it
may be desirable to adjust the orientation of the upper
and lower air bar/header assemblies individually. In
these applications, the steerable air barassembly would
notinclude spacing means, e.g. the header carriage and
support member described above. The spacing means
would thus be eliminated, and separate adjustment
means would be provided for each of the upper and low-
er air bar/header assemblies. The air bar/header as-
semblies may even in some instances be provided with
adjustment means at each of their ends, as well as on
both the upper and lower assemblies, such that each
pair of air bar’header assemblies would have a total of
four adjustment points.

Adjustment of the orientation of the air bar surfaces,
via the adjustment means, may be accomplished man-
ually by the dryer operator, by computer logic control, or
by other means.

In a further embodiment of the invention, the steer-
able air bar assembly may further comprise back pres-
sure means, as described hereinabove. The use of back
pressure means on the steerable air bar(s) in the dryer
may be in addition to or instead of such use on the fixed
air bars as previously discussed.

The air supply means may alternatively comprise a
plurality of headers, such as that shown in Fig. 6, each
header comprising a standard header air supply duct 26
(e.g. a conventional header supply duct which is used
to supply other air bars in the dryer) with sealing gasket
56 at one end, an extension 60 to the air supply duct,
and a sealing flange 62 disposed between the extension
and the sealing gasket, such that air delivery may be
maintained during angular adjustments of the air
bar/header assembly. As shown in Fig. 6, adjustable air



7 EP 0 441 484 B1 8

bars 18 are in air-receiving communication with exten-
sion 60, while fixed air bars 16 are in air-receiving com-
munication with the standard header air duct 26. Addi-
tionally, other spacing means may be used in lieu of
header carriage 36, provided that a fixed spatial rela-
tionship may be maintained between the upper and low-
er air bars. This type of air supply means is often pre-
ferred and would generally be necessary in a dryer such
as the one shown in Fig. 1, as previously described.

Any type of air bar may be used in the present in-
vention. Preferred types of air bars are described in U.
S. Patent Nos. 3,549,070, 3,873,013, and 3,964,656.
Furthermore, any desired number of air bars may be
used in an air bar/header assembly, e.g. 50 or more.

The steerable air bar assembly of the invention may
be assembled using conventional methods, such as de-
scribed in U.S. Patent No. 3,776,440.

In practice, the position of the edge of the running
web is monitored at one or more locations within the dry-
er, using conventional sensing means, such as fiber op-
tics. Based on these measurements of the position of
the web edge, the stearable air bars are adjusted peri-
odically or continuously such that they provide a force
which adjusts the web into a substantially straight path.
Alternatively, instead of sensing the position of the web
as it travels through the dryer, computer-generated data
may be used to predetermine the desired web path and
the anticipated web position, and to compare these two
positions. The steerable air bars may then be adjusted
based upon that comparison to adjust the position of the
web to the desired web path. As mentioned herein-
above, back pressure means are placed on either fixed
or steerable air bars at locations at which the web is ex-
pected to weave or drift. This also may be determined
either experimentally, e.g. by conducting a dry run be-
fore running a given web through the dryer, or by the
use of computer-generated data.

Thus, in its method aspects the present invention
relates to a method of guiding a web in a substantially
straight path, e.g. as it passes through a web dryer ap-
paratus. This method comprises driving a web through
the dryer, floatingly supporting said web, sensingthe po-
sition of the web edge, and providing a force responsive
to said sensing to adjust the position of the web. In an
alternative embodiment of the invention, the method
comprises predicting the position of the web, rather than
sensing said position, either based on computer-gener-
ated data or experimentally obtained data. The adjust-
ing force may be provided by one or more steerable air
bars, by back pressure means, or a combination thereof.

Claims
1. A method of guiding a web in a substantially straight

sinusoidal path as it passes through a web dryer
apparatus, comprising the steps of:
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a) driving said web through the dryer while float-
ingly supporting said web;

b) sensing the position of the web edge; and
¢) providing a force responsive to said sensing
to adjust the position of the web;

wherein the force is provided by one or more
steerable air bar assemblies (18), and wherein the
position of the web is adjusted by adjusting the posi-
tion of a header (42, 44) to which the air bars are
attached while the running web is being supported
thereby.

Amethod accordingto claim 1 wherein force is addi-
tionally provided by back pressure means, prefera-
bly an edge dam.

A method according to any one of claims 1 or 2,
comprising the steps of:-

a) predetermining the desired web path;

b) predetermining the anticipated position of
the web edge;

¢) comparing the results of said predetermina-
tions of steps (a) and (b); and

d) providing said force based upon said com-
parison to adjust the position of the web to said
desired web path.

A method according to any one of claims 1 to 3 com-
prising floatingly supporting said web by providing
cushions of air at various points in a dryer enclosure
through a plurality of air bars.

Apparatus for carrying out the method of claim 1,
and comprising:-

(@) an upper (44) and a lower (42) header
respectively positioned above and below said
web path;

(b) one or more adjustable air bars (18) (24)
each in air-receiving communication with a
respective one of said headers and having an
elongate surface from which air may be dis-
charged, said surface being in opposing rela-
tion to the web, and adjustable such that it
rotates about an axis substantially parallel to
the longitudinal centerline of the web path;

(c) air supplying means (26), in communication
with said upper and lower headers for supplying
air to said air bars for discharge therefrom;

(d) means for monitoring the actual position of
the edge of the running web passing along said
path; and

(e) adjustment means (40) responsive to said
monitoring means for altering the orientation of
elongated air-discharging surfaces of the
adjustable air bars with respect tothe web path;
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wherein the adjustment means are effective
to alter the orientation of one or both of said upper
and lower headers with respect to the web path
while said air supplying means supply air to said air
bars.

Apparatus for carrying out the method of claim 1,
and comprising:-

(a) an upper (44) and a lower (42) header
respectively positioned above and below said
web path;

(b) one or more adjustable air bars (18) (24)
each in air-receiving communication with a
respective one of said headers and having an
elongate surface from which air may be dis-
charged, said surface being in opposing rela-
tion to the web, and adjustable such that it
rotates about an axis substantially parallel to
the longitudinal centerline of the web path;

(¢) air supplying means (26), in communication
with said upper and lower headers for supplying
air to said air bars for discharge therefrom;

(d) means for comparing computer-generated
data representative of the desired web path
with computer-generated data representative
of the anticipated web position of the running
web; and

(e) adjustment means (40) responsive to said
comparing means for altering the orientation of
elongated air-discharging surfaces of the
adjustable air bars with respect to the web path;

wherein the adjustment means are effective
to alter the orientation of one or both of said upper
and lower headers with respect to the web path
while said air supplying means supply air to said air
bars.

An apparatus according to claim 5 or 6, wherein the
orientation of said elongate surfaces is adjustable
such that each said surface also rotates about an
axis which is substantially perpendicular to the lon-
gitudinal centerline of the web path.

An apparatus according to any one of claims 5to0 7,
wherein the air supply means comprises a flexible
duct (46, 48) sealingly joined to each of said head-
ers.

An apparatus according to any one of claims 5to0 7,
wherein each said header comprises a standard
header air supply duct (26) having a sealing gasket
(56) at one end, an extension (60) to the air supply
duct, and a sealing flange (62) disposed between
and in intimate contact with the extension and the
sealing gasket.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

An apparatus according to any one of claims 5t0 9,
wherein the adjustment means comprises a jack,
preferably a screw jack, and a pivoting support
means (53) associated with the assembly.

An apparatus according to any one of claims 5 to
10, comprising at least three said adjustable air bars
(18).

An apparatus according to any one of claims 5 to
11, wherein at least two said adjustable air bars (18)
are situated in opposing spaced relation, such that
the web path passes between the two air bars.

An apparatus according to claim 11 or 12, further
comprising at least one spacing means (36;50)
such that a fixed spatial relationship is maintained
between said adjustable air bars (18).

An apparatus according to claim 13, wherein said
spacing means comprises at least one header car-
riage (36).

Apparatus according to any one of claims 5 to 14,
further comprising: a plurality of fixed air bars (15,
16), each having an elongate surface from which air
may be discharged; back pressure means (34) dis-
posed above each of said elongated surfaces; said
fixed air bars (15, 16) being positioned in spaced
relation to said adjustable air bars (18) along the
length of the running web such that the running web
is guided between said fixed and said adjustable air
bars in a substantially straight path.

Apparatus according to claim 15, wherein said elon-
gated surfaces of the fixed air bars (15, 16) are ori-
ented substantially perpendicular to the longitudinal
centerline of the web.

Apparatus according to any one of claims 5 to 16,
further comprising back pressure means associ-
ated with each of the adjustable air bar elongate
surfaces.

Apparatus according to any one of claims 1510 17,
wherein said back pressure means comprises at
least one edge dam (34), preferably formed as a T-
shaped member (31, 35) comprising an elongate
dam member (35) and a support member (31).

Apparatus according to claim 18, wherein said elon-
gate dam member (35) extends above and approx-
imately perpendicular to the fixed air bar elongate
surface and is supported in this position by said sup-
port member (31), which is attached to the air bar
by attachment means (64).

Apparatus according to claim 18 or 19, wherein at
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least one of said fixed air bars (15, 16) has more
than one edge dam (34).

Patentanspriiche

1.

Verfahren zum Fihren einer Bahn auf einem im
wesentlichen geradlinigem, sinusférmigem Pfad,
bei dem Durchtritt durch eine Bahntrocknungsvor-
richtung, mit den Schritten:

a) Antreiben der Bahn durch den Trockner bei
einer schwebenden Unterstitzung der Bahn;
b) Messen der Position der Bahnkante; und

¢) Vorsehen einer Kraft in Abhangigkeit von der
Messung zur Einstellung der Position der Bahn;

wobei die Kraft durch eine oder mehrere Luft-
balkenanordnungen (18) aufgebracht wird, und
wobei die Position der Bahn durch Einstellen der
Position eines Kopfsticks (42, 44) nachgestellt
wird, an der die Luftbalken angebracht sind, und
zwar wahrend die laufende Bahn davon getragen
wird.

Verfahren nach Anspruch 1, wobei die Kraft zusatz-
lich durch eine Riickstaueinrichtung vorgesehen
wird, vorzugsweise durch einen Kantendamm.

Verfahren nach einem der Anspriche 1 oder 2, mit
den Schritten:

a) Vorbestimmen des gewiinschten Bahnpfa-
des;
b) Vorbestimmen der zu erwartenden Position
der Bahnkante;

¢) Vergleichen der Resultate der Vorbestim-
mungen aus den Schritten a) und b); und

d) Vorsehen der Kraft basierend auf dem Ver-
gleich zum Einstellen der Position der Bahn auf

den gewiinschten Bahnpfad.

Verfahren nach einem der Anspriche 1 bis 3, mit
dem schwebenden Halten der Bahn durch Vorse-
hen von Luftkissen an verschiedenen Stellen in
einem Trocknergehduse durch eine Anzahl von
Luftbalken.

Vorrichtung zum Durchfuhren des Verfahrens nach
Anspruch 1, mit:

a) einem oberen (44) und einem unteren (42)
Kopfstlick, das jeweils Uber und unter dem
Bahnpfad angeordnet ist;

b) einem oder mehreren einstellbaren Luftbal-
ken (18, 24), von denen jeder mit Luftanschlu3
an eines der jeweiligen Kopfsticke ange-
schlossen ist und eine langliche Oberflache
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hat, von der Luft ausgestoBen werden kann,
wobei die Oberflache der Bahn gegeniberliegt,
und die so einstellbar ist, daB sie um eine
Achse im wesentlichen parallel zur LAngsmit-
tellininie des Bahnpfades rotiert;

¢) Luftzuflhrmitteln (26), die in Strédmungsver-
bindung mitdem oberen und unteren Kopfstiick
stehen, um Luft zu den Luftbalken fiir den Aus-
sto3 daraus zu fihren;

d) Mitteln zum Aufzeichnen der tatsachlichen
Position der Kante der laufenden Bahn, die auf
dem Pfad lauft; und

e) Einstellmitteln (40), die auf die Aufzeich-
nungsmittel ansprechen und zur Veranderung
der Ausrichtung der langlichen LuftausstoB3fla-
chen der einstellbaren Luftbalken in bezug auf
den Bahnpfad dienen;

wobei die Einstellmittel wirksam sind, um die
Ausrichtung des einen oder beider oberen und
unteren Kopfstlcke in bezug auf den Bahnpfad zu
verandern, wahrend die Luftzufuhrmittel Luft zu den
Luftbalken zu fuhren.

Vorrichtung zur Durchfihrung des Verfahrens nach
Anspruch 1, und mit:

a) einem oberen (44) und einem unteren (42)
Kopfstlck, das jeweils Uber und unter dem
Bahnpfad angeordnet ist;

b) einem oder mehreren einstellbaren Luftbal-
ken (18, 24), von denen jeder mit Luftanschluf3
an eines der jeweiligen Kopfsticke ange-
schlossen ist und eine langliche Oberflache
hat, von der Luft ausgestoBen werden kann,
wobei die Oberflache der Bahn gegeniberliegt,
und die so einstellbar ist, daB sie um eine
Achse im wesentlichen parallel zur LAngsmit-
tellininie des Bahnpfades rotiert;

¢) Luftzuflhrmitteln (26), die in Strédmungsver-
bindung mitdem oberen und unteren Kopfstiick
stehen, um Luft zu den Luftbalken fiir den Aus-
sto3 daraus zu fihren;

d) Mitteln zum Vergleichen von computerer-
zeugten Daten, die den gewlinschten Bahn-
pfad darstellen, mit computererzeugten Daten,
die die erwartete Bahnposition der laufenden
Bahn angeben; und

e) Einstellmitteln (40), die auf die Vergleichs-
mittel ansprechen und zur Ver&nderung der
Ausrichtung der langlichen LuftausstoBflachen
der einstellbaren Luftbalken in bezug auf den
Bahnpfad dienen;

wobei die Einstellmittel wirksam sind, um die
Ausrichtung des einen oder beider oberen und
unteren Kopfstlcke in bezug auf den Bahnpfad zu
verandern, wahrend die Luftzufuhrmittel Luft zu den
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Luftbalken zu fiihren.

Vorrichtung nach Anspruch 5 oder 6, wobeidie Aus-
richtung der langlichen Flachen derart einstellbar
ist, daf} sich jede der Flachen auch um eine Achse
dreht, die im wesentlichen senkrecht zur L&ngsmit-
tellinie des Bahnpfades ist.

Vorrichtung nach einem der Anspriiche 5 bis 7,
wobei das Luftzufuhrmittel eine flexible Leitung (46,
48) aufweist, die abgedichtet an jedes der Kopfs-
thcke angeschlossen ist.

Vorrichtung nach einem der Anspriiche 5 bis 7,
wobei jedes Kopfstick eine Standardkopfstiick-
Zufuhrleitung (26) mit einer Abdichtungsdichtung
(56) an einem Ende, einen Fortsatz (60) zu der Luft-
zufuhrleitung und einen Dichtungsflansch (62) auf-
weist, der zwischen dem Fortsatz und der abdich-
tenden Dichtung liegt und in engem Kontakt damit
steht.

Vorrichtung nach einem der Anspriiche 5 bis 9,
wobei das Einstellmittel eine Winde aufweist, vor-
zugsweise eine Schraubwinde, und wobei ein
schwenkbares Haltemittel (53) der Anordnung
zugeordnet ist.

Vorrichtung nach einem der Anspriiche 5 bis 10, mit
mindestens drei einstellbaren Luftbalken (18).

Vorrichtung nach einem der Anspriiche 5 bis 11,
wobei mindestens zwei der einstellbaren Luftbal-
ken (18) im Abstand zueinander gegeniberliegend
angeordnet sind, so daf der Bahnpfad zwischen
den zwei Luftbalken durchlauft.

Vorrichtung nach Anspruch 11 oder 12, ferner mit
mindestens einem Abstandsmittel (36; 50), das
dazu dient, einen festen raumlichen Abstand zwi-
schen den einstellbaren Luftbalken (18) aufrechtzu-
erhalten.

Vorrichtung nach Anspruch 13, wobei das
Abstandsmittel mindestens einen Kopfstlickwagen
aufweist.

Vorrichtung nach einem der Anspriiche 5 bis 14, fer-
ner mit: einer Anzahl von fixierten Luftbalken (15,
16), die jeweils eine langliche Flache haben, aus
der Luft ausgestoBen werden kann; Riickstaumittel
(34), die Uber jeder der langlichen Flachen ange-
ordnet ist; wobei die fixierten Luftbalken (15, 16) in
einem Abstand zu den einstellbaren Luftbalken (18)
entlang der Lange der laufenden Bahn derart ange-
ordnet sind, daf3 die laufende Bahn zwischen den
feststehenden und den einstellbaren Luftbalken in
einem im wesentlichen geraden Pfad hindurchge-
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fahrt wird.

Vorrichtung nach Anspruch 15, wobei die langli-
chen Flachen der fixierten Luftbalken (15, 16) im
wesentlichen senkrecht zu der Langsmittellinie der
Bahn angeordnet sind.

Vorrichtung nach einem der Anspriiche 5 bis 16, fer-
ner mit Rlckstaumitteln, die jeder I&nglichen Flache
der einstellbaren Luftbalken zugeordnet sind.

Vorrichtung nach einem der Anspriche 15 bis 17,
wobei das Rlckstaumittel mindestens einen Kan-
tendamm (34) aufweist, der vorzugsweise von
einem T-férmigen Teil (31, 35) gebildet ist, der ein
langliches Dammelement (35) und ein Halteele-
ment (31) aufweist.

Vorrichtung nach Anspruch 18, wobei das langliche
Dammelement (35) sich Uber und etwa senkrecht
zu der langlichen Flache des fixierten Luftbalkens
erstreckt und in dieser Position von dem Halteele-
ment (31) gehalten wird, das an dem Luftbalken
durch Befestigungsmittel (64) angebracht ist.

Vorrichtung nach Anspruch 18 oder 19, wobei min-
destens einer der feststehenden Luftbalken (15, 16)
mehr als einen Kantendamm (34) aufweist.

Revendications

Procédé pour diriger une bande suivant un trajet
sinusoidal sensiblement rectiligne pendant qu'elle
passe a travers un appareil de séchage de bande,
comprenant les étapes consistant a:

a) entrainer ladite bande a travers le séchoir
tout en supportant ladite bande de maniére
flottante ;

b) détecter la position du bord de la bande ; et
¢) fournir une force réagissant a ladite détection
pour ajuster la position de la bande ;

dans lequel la force est fournie par un ou plu-
sieurs ensembles a barres d'air dirigeables (18), et
ou la position de la bande est ajustée en ajustant la
position d'un collecteur (42, 44) auquel les barres
d'air sont fixés pendant que la bande en mouve-
ment est supportée par celles-ci.

Procédé selon la revendication 1, ou la force est
fournie additionnellement par un moyen de contre-
pression, de préférence une barriére de bord.

Procédé selon l'une des revendications 1 ou 2,
comportant les étapes consistant a:
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a) prédéterminer le trajet de bande voulu;

b) prédéterminer la position anticipée du bord
de bande ;

¢) comparer les résultats desdites prédétermi-
nations des étapes (a) et (b) ; et

d) fournir ladite force sur la base de ladit com-
paraison pour ajuster la position de la bande
audit trajet de bande recherché.

Procédé selon |'une des revendications 1 a 3 com-
prenant le support par flottement de ladite bande en
réalisant des coussins d'air a divers points dans une
enceinte de séchoir par une pluralité de barres d'air.

Appareil pour exécuter le procédé de la revendica-
tion 1 et comprenant :

(a) un collecteur supérieur (44) et un collecteur
inférieur (42) positionnés respectivement au-
dessus et en dessous dudit trajet de bande ;
(b) une ou plusieurs barres d'air ajustables
(18), (24), chacune en communication de
réception d'air avec I'un desdits collecteurs et
comportant une surface oblongue a partir de
laquelle l'air peut &tre évacué, ladite surface
étant en relation opposée a la bande et ajusta-
ble de fagon qu'elle tourne autour d'un axe sen-
siblement paralléle a la ligne centrale longitu-
dinale du trajet de bande;

(¢) un moyen d'amenée d'air (26) en communi-
cation avec lesdits collecteurs supérieur et infé-
rieur pour fournir de l'air auxdites barres d'air
pour |'évacuation a partir de celles-ci;

(d) un moyen pour surveiller la position actuelle
du bord de la bande en mouvement passant le
long dudit trajet ; et

(e) un moyen d'ajustage (40) réagissant audit
moyen de surveillance pour modifier I'orienta-
tion des surfaces oblongues d'évacuation d'air
des barres d'air ajustables relativement au tra-
jet de bande ;

dans lequel les moyens d'ajustage intervien-
nent pour modififier I'orientation d'un ou des deux
collecteurs supérieur et inférieur précités relative-
ment au trajet de la bande pendant que lesdits
moyens d'amenée d'air fournissent de l'air auxdites
barres d'air.

Appareil pour exécuter le procédé de la revendica-
tion 1 et comprenant :

(a) un collecteur supérieur (44) et un collecteur
inférieur (42) positionnés respectivement au-
dessus et en dessous dudit trajet de bande ;

(b) une ou plusieurs barres d'air ajustables
(18), (24) chacune en communication de récep-
tion d'air avec I'un desdits collecteurs et pré-
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10.

11.

sentant une surface oblongue a partir de
laquelle I'air peut étre évacué, ladite surface
étant en relation opposée a la bande et étant
ajustable de facon qu'elle tourne autour d'un
axe sensiblement paralléle a la ligne centrale
longitudinale du trajet de bande ;

(c) des moyens d'amenée d'air (26) en commu-
nication avec lesdits collecteurs supérieur et
inférieur pour fournir de l'air auxdites barres
d'air pour I'évacuation & partir de celles-ci ;

(d) un moyen pour comparer des données pro-
duites par ordinateur représentatives du trajet
de bande recherché avec des données produi-
tes par ordinateur représentatives de la posi-
tion de bande anticipée de la bande en
mouvement ; et

(e) un moyen d'ajustage (40) réagissant audit
moyen de comparaison pour modifier |'orienta-
tion des surfaces oblongues d'évacuation d'air
des barres d'air ajustables relativement au tra-
jet de bande ;

dans lequel les moyens d'ajustage intervien-
nent pour modifier l'orientation de |'un ou des deux
collecteurs supérieur et inférieur précités relative-
ment au trajet de bande pendant que lesdits
moyens d'amenée d'air fournissent de I'air auxdites
barres d'air.

Appareil selon la revendication 5 ou 6, dans lequel
I'orientation desdites surfaces oblongues est ajus-
table de facon que chacune desdites surfaces
tourne également autour d'un axe qui est sensible-
ment perpendiculaire a la ligne centrale longitudi-
nale du trajet de bande.

Appareil selon 'une des revendications 5 a 7, dans
lequel les moyens d'amenée d'air comprennent un
conduit flexible (46, 48) relié de maniére étanche a
chacun desdits collecteurs.

Appareil selon 'une des revendications 5 a 7, dans
lequel chacun desdits collecteurs comprend un
conduit d'amenée d'air standard de collecteur (26)
comportant un joint d'étanchéité (56) a une extré-
mité, une extension (60) vers le conduit d'amenée
d'air et un rebord d'étanchéité (62) disposé entre et
en contact intime avec I'extension et le joint d'étan-
chéité.

Appareil selon 'une des revendications 5 a 9, dans
lequel le moyen d'ajustage comprend un vérin, de
préférence un vérin & vis et un moyen de support
pivotant (53) associé a l'ensemble.

Appareil selon I'une des revendications 5 & 10 com-
prenant au moins trois desdites barres d'air ajusta-
bles (18).
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Appareil selon |'une des revendications 5 a 11, dans
lequel au moins deux desdites barres d'air ajusta-
bles (18) se situent suivant une relation opposée et
espacée de fagon que le trajet de bande passe
entre les deux barres d'air.

Appareil selon la revendication 11 ou 12, compre-
nant en outre au moins un moyen d'espacement
(36 ; 50) de fagon qu'une relation spatiale fixe soit
maintenue entre lesdites barres d'air ajustables
(18).

Appareil selon la revendication 13, dans lequel ledit
moyen d'espacement comprend au moins un cha-
riot de collecteur (36).

Appareil selon I'une des revendications 5 &4 14, com-
portant en outre : une pluralité de barres d'air fixes
(15, 16), chacune comportant une surface oblon-
gue a partir de laquelle l'air peut &tre évacué ; un
moyen de contre-pression (34) disposé au-dessus
desdites surfaces oblongues ; lesdites barres d'air
fixes (15, 16) étant positionnées suivant une rela-
tion espacée relativement auxdites barres d'air
ajustables (18) le long de la bande en mouvement
de fagon que la bande en mouvement soit guidée
entre lesdites barres d'air fixes et ajustables suivant
un trajet sensiblement rectiligne.

Appareil selon la revendication 15, dans lequel les-
dites surfaces oblongues des barres d'air fixes (15,
16) sont orientées sensiblement perpendiculaire-
ment & la ligne centrale longitudinale de la bande.

Appareil selon I'une des revendications 5 & 16, com-
portant en outre un moyen de contre-pression asso-
cié a chacune des surfaces oblongues des barres
d'air ajustables.

Appareil selon 'une des revendications 15 a 17,
dans lequel ledit moyen de contre-pression com-
porte au moins une barriére de bord (34), réalisée
de préférence sous forme d'élément en T (31, 35)
comprenant un élément de barriére oblong (35) et
un élément de support (31).

Appareil selon la revendication 18, dans lequel ledit
élément de barriére oblong (35) s'étend au-dessus
et & peu prés perpendiculairement & la surface
oblongue des barres d'air fixes et est supporté dans
cette position par ledit élément de support (31) qui
est fixé & la barre d'air par le moyen de fixation (64).

Appareil selon la revendication 18 ou 19, dans
lequel au moins I'une desdites barres d'air fixes (15,
16) comporte plus d'une barriére de bord (34).
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