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@ Continuous coating of webs having spliced joints.

@ Method for the continuous coating of webs having — F—-
spliced joints, which avoids at high coating speeds coat-
ing defects that are caused by the web joints in coaters
that are closely spaced from the webs. The webs (10) and 17 ‘

(17) are spliced by means of a tape (16) that runs from

the front side of the old web to the rear side of the new

web, whereby only step-up discontinuities are formed a

the splicing joint. 16
The method is in particular valuable in the manufac-

turing of delicate materials, such as photographic light-

sensitive film.
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Continuous coating of webs having spliced joints.

The present invention relates to a method for the
continuous coating of moving webs with a layer of a
coating composition, wherein the webs have spliced joints
that do not disturb the coating process.

In many manufacturing operations a substantially con-
tinuous web is coated with a liquid material, such as
aqueous solutions or dispersions of hydrophilic colloids,
which may then be dried to form the desired product. Such
manufacturing processes are used in the manufacture of
adhesive tapes, magnetic recording tapes and photographic
films and papers, among others. In order to increase the
efficiency, and consequently lower the cost, of manu-
facturing these products, the coating process generally
is carried out in a substantially continuous manner.
Inaspuch-as the web or support for the coating can only be
obtained in finite lengths, a new suﬁply roll of the web
must be periodically spliced to the end of the preceding
supply roll so that the coating process may continue
uninterruptedly.

It has been found that the most desirable way of
splicing such webs is to utilize a splice tape extending
across the web and joining the two adjacent ends of the
web together. It has also been found that the application
of the splice tape to the front side of the web, that is

the side that is intended for receiving a coating, provides
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fewer coating flaws than does the application of the
splice tape to the back side of the web. However, even
though the application of the splice tape to the front
side of the web results in fewer coating problems than

do other methods of splicing, streaks and other defects
have gtill been found in the coating downstream from the
splice tape. Normaslly, the spliced section of the
continuous web is cut from the finished product and is
scrapped so that the defects in the coating occurring at
the splice joint are not found in the final product.
However, it has been found that under certain conditions,
the splice joint may affect substantial lengths of the
coated web following the splice. In many products, it is
possible to cut out the affected portion of the web
without substantially affecting the usability of

adjacent portions. However, in many products this is not
possible, and the entire web containing such defects must
be scrapped.

As the speed of coating webs is increased and as the
width of the web products is also increased, the value of
the product being scrapped due to splice-imparted defects
downstream from the splice have become excessgive. This is
even more true in high-cost products utilizing an expen-
sive coating material which cannot be easily recovered
from scrarped portions of the web. As a result, it has
become increasingly important to minimize, if not
eliminate, defects resulting from the splice from the
coated web products. Moreover, the elimination of these
defects must be accomplished without materially in-
creasing the cost of the product.

Furthermore, the elimination of the splice-imposed
defects must not in any way result in other, potentially
less desirable defects in_the coated product. Additional-
ly, the method of eliminating the splice-imposed defects
must be readily accomplished without affecting the
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production rates yossible in modern high-speed coating
machines.

Many of the defects in coated webs appear to result
from the entrainment of air in the coating deposited on
the web or from the adherence of a small bubble of air
to the coating nozzle or to the coating lip of a—so-called
slide hopper which then affects further portions of the
coafing deposited on the web. It has been found that such
entrained air is picked up and such bubbles are generated
as the coating drops down over the splice tape onto the
surface of the web. The air being entrained appears to
come from that trapped in the angle formed between the
edge of the tape and the surface of the web.

It has been proposed to eliminate disturbances in the
layer of the coating composition downstream from a spliced
joint in the web, by coating the web surface immediately
downstream from the spliced joint, or by coating said web
surface and the adjacent tape surface with a hydrophobic
composition prior to applying the layer of coating
composition.

It has further been proposed to form a tapered
trarsition from the downstream edge of the splicing tape
surface to the web surface. This may occur by feathering
the downstream edge of the gplicing tape, or by filling
the transition from the tape surface to the web surface
by en oily-hydrophobic material or with a rubber cement.

It has still further been proposed to wet the splice
member and the adjacent web surface immediately downstream
frorw the splice member with water and, before the water
dries, to coat the aqueous coating composition onto the
web. ,

Finally, it has been proposed to vary the thickness
of the leading end of the new web immediately downstream
from the surface ‘discontinuity at the splicing zone to

provide to said web end facing the coating station
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a height which is not less than the height of the surface
discontinuity.

While all the mentioned measures are effective in
overcoming coating failures as described hereinbefore,
they all require additional manipulations and_gxpedients
which, as for instance in the case of the filling of the
transition from the tape to the web, are difficult to
realize.

It is the object of the present invention to provide
a method of splicing webs which reduces or even eliminates
coating defects of the kind described hereinbefore, and
which does not require any of the additional measures
referred to. '

The invention aims in particular to provide a method
of splicing webs which are to be coated by means of a
slide hopper or any other coating device that is very
closely‘spaced from the web surface to be coated, wherein
the speed at which a web splice may be passed through the
coater before coating defects of the kind referred to
start to occur, may be higher than the usual speeds at
which suchlike defects occur. As "usual speeds" we
consider in the present case speeds ranging from 80 to
100 meters per minute (m.min_q).

In accordance with the present invention, a method
for the continuous coating of a moving web with a lagyer
of a coating composition, is characterized by the im-
provement of carrying out the spliced joint in the web
by means of a splicing tape that forms a flexible
transition between the corresponding web ends that are
separated from each other, and by fixing the tape to the
trailing end of the receding web at the front side of
said web and to the leading end of the new web at the
back side of sgid web,.thereby to provide only step-up
discontinuities at the front side of the web splice that
passes past the coating head in the coating station. Thus,
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contrary to known splicing techniques that produce splice
joints of the types known as butt and lap joints, the
present technique can rather be described as producing

an "interval Jjoint with step-up edges only".

The term "front side" of the webs stands for the
side of the web that is intended to receive a coating, as
mentioned already hereinbefore, whereas the term "back
side" of the webs stands for the opposite web side. It
is thus clear that said terms have a relative meaning
only, and a web which has been coated on one side in
accordance with the method according to the invention,
may as well be unwound again from the roll onto which it
has firstly been wound, in order to be passed in reversed
condition through another splicing and associated coating
station or stations to receive a coating or coatings at
its opposite side. This step is notably practised in
the manufacture of, for instance, common radiographic
film which is provided with a radiation-sensitive and an
anti-stress layep on both its sides.

The terms "leading" and "trailing" have been used to
designate physical position or location and are used in
reference to the direction of travel of the webs.

The term "layer" stands not only for a single layer
of a coating composition but it includes also a layer that
is composed of several distinct layers that have
different compositions and that 'maintain distinct
relationship on coating.

Since the splicingltape has to pass through the
opening between the two web ends from one side of the
webs to the opposite side, it will be understood that some
minimum distance between the web edges is desirable in
order to give the leading end of the new web the oppor-
tunity to be situated in the same position, or to follow

the same path, as the trailing end of the receding web.

35 A web end separation over a distance of at least ten
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tiﬁes the web thickness may be considered as a practical
minimum. However, it will be understood that, depending
on the relative stiffness of the webs, the stiffness

of the splicing tape, the radius of the roller about which
the webs are wrapped for guiding them through the coater,
and the web tension, said distance may be considerably
greater, and thus a web separation of for instance 10 mm
for webs of polyethyleneterephthalate of a thickness of
180 po should not be considered as excessive.

The splicing tape may be formed from two standard
self-adhesive tapes that are adhered to each other with
the adhesive layers in contact with each other and while
staggered in the transverse direction, thereby to present
two adhesive bands that are situated at opposite edges and
at opposite sides of the composite splicing tape. Such
adherence of both tapes to each other to have rolls of
tape with the described configuration may be carried out
beforehand, for instance by the manufacturer of the tape.
It will be understood, however, that the mutual taping
together of the splicing tapes may also occur upon their
unwinding in a tape dispenser that is mounted on the
carriage that cuts and tapes the webs together as it
moves transversely across the webs in an automatic web-
splicer.

According to an alternative embodiment, the splicing
tanes may be séparately unwound over a length corres-
ponding with 03 slightly exceeding the width of the webs,
onz tape pressed onto the end of one web and the other
tape pressed onto the end of the other web, at the other
sile, and then the freely protruding tape portions are
pressed onto each other.

The splicing tape may also consist of one support
that is provided with two adhesive bands that are
situated at opposite margins and opposite sides of such

suoport.
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The inventior will be described hereinafter with
reference to the accompanying drawings wherein :

Fig. 1 is a schematic representation of a bead coater and
of a web that has a splicing zone that has passed
already through the coater. _

Fig. 2 is an enlarged schematic section through ohe
embodiment of a spliced joint in accordance with the
present invention, and

Fig. 3 is an enlarged schematic section through another
embodiment of a spliced joint in accordance with the
invention, the layer coated on the webs and the
corresponding. splices being omitted.

Referring to fig..ﬂ, a web 10 is drawn over a web-
supporting roller 11 through a coating station that in the

present example has been illustrated as a slide hopper or

"bead coater. Suchlike coater may comprise a coating

head 12 with a manifold 13 through which the coating
composition is pumped outwardly onto a slide surface 14
from which it flows downwardly as a layer of uniform
thickness. Contact of the layer with the web occurs through
a so-called bead of coating composition which may be
stabilised by maintaining at the lower side of the lip 15
of the coater an air pressure that is lower than the
alr pressure at the upper side of the 1lip, said upper
pressure being usually the environment air pressure. The
spacing between the front side of the web and the front
side of the 1lip 15 usually ranges between 0.2 and 0.3 mm.

The web 10 may be considered in the present embodiment
as the new web, since it is spliced by a tape splice 16
to the web 17 which is the receding or old web that has
already passed through the coating station. The tape
splice may have different forms that are illustrated in
figs. 2 and 3.

The splice Jjoint 16 shown in fig. 2 is formed by two
tapes 18 and 19 that each have a self-adhesive layer on
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one side, and that have been adhered to each other in
slightly'staggered relation considered according to the
width of the tapes, with the self-adhesive layers in
contact with each other. The remaning free band of the
5 self-adhesive layer of the tape 18 is adhered to the
upper i.e. front side of the trailing end of the web 17,
whereas the remaining free band of the self-adhesive layer -
of the tape 19 is adhered to the lower i.e. back side of
the leading end of the web 10. It is clear that the
10 described tape splice configuration has step-up dis-
continuities only - considered in the direction of
movement of the splice past the coating station - namely
the edge 20 of the tape 18 and the edge 21 of the web 0.
In the present fig. 2 there has been shown a slight
15 spacing between the edges of the tapes and the corres-
ponding edges of the webs that do not adhere to each
other, such as illustrated by the numefals 22 and 23.
This has been done to illustrate that it is not critical
that such tape edges should presicely meet the corres- .
20 pond%ng web edges. It has been shown that separations
of some tenths of a millimeter can be admitted whereas
in some cases said sepaﬁation may even become negative,
that is, the second tapé may slightly underlie the first
tape so that at the extremities of the webs the thickness
25 of tte web end is increased by two times the tape
thickness. It should in any case be understood that the
adhecsive zone of a tape that is in contact with a web
should be sufficieﬁtly great to establish a bond with the
web that withstands the usual longitudinal tensions in
30 the web during its winding and unwinding, the corrections
of the lateral position of its path of travel,
accelerations in web_accumulators, etc.
The following example illustrates the described
embocdiment.
35 . Two polyethyleneterephthalate webs with a thickness
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cf 180 Pm'that were provided at their front side with &
subbing layer, were spliced by means of two polyester
tapes that had a width of 32 mmn end a thickness of 50 pm,
inclusive the self-adhesive layer. The tapes overlapped
each other over a distance of 22 mm, and the gapszat the
positions 22 and 23 were not greater than 0,1 mm, so that
the widths over which the tapes were in contact with the
corresponding web ends were neglectably smaller than

10 mm. The tapes were provided at their rearside with a
subbing layer of the type applied to the webs thereby to
not disturb the coating of an aqueous gelatinous silver
halide layer. It was shown that bead coating of a layer
of an aqueous silver halide radiographic composition by
means of the illustrated coater could occur at speeds up
to 130 m min_q, for a web-coater spacing of 0.3 mm,
without the occurrence of any of the coating defects
described hereinbefore. 1In comparison therewith, the
coating of the same composition was limited to a speed
of 100 m min~ | if the webs were butt-joined by a tape of
50 pm applied to the front side of the webs, and the
downstream tape end and the ad.jacent web end were coated
wlzh a nydrophobic composition.

The splice joint 16 shown in fig. 3 is made by means
of a single tape 24 that is provided at diametrical
margins with bands 25 and 26 of a self-adhesive material.
Supply of suchlike tepe in the form of a roll of tape does
not offer problems since the thickness of the tape at
both its marginal zones is equal. It may be seen that,
similarly as in the embodiment of fig. 2, only step-up
edzes are formed by the tape splice at the front side of
ths webs (the upper web side in the drawings of figs. 2
ani 3%).

Finally, the broken line 27 in fig. 3 shows that the
leading edge of the new web 10 may occasionally be bevelled
or feathered. This configuration may be desirable at
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elevated coating speeds since in such case the passage of
the unbevelled extremity of the new web 10 may disturb the
coating bead in such a way that the thickness of the coated
layer is briefly reduced and immediately thereupon

5 correspondingly increased. Although such defect may be
limited to a web length of some centimeters only, the
consequence may be that the locally thicker layer cannot
be dried by an existing drying installation so that in
that way an undesirable limitation might be imposed upon

10 the coating speed.
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WHAT WE CLAIM IS :

1. In a method for the continuous coating of a moving
web with a layer of a coating composition, the improvement
of carrying out the spliced joint in the web by means of a

5 splicing tape that forms a flexible transition between the
corresponding web ends that are separated from each other,
and by fixing the tape to the trailing end of the old web
at the front side of said web and to the leading end of the
new web at the back side of said web, thereby to provide

10 only step-up discontinuities at the front side of the web
splice that passes past the coating head in the coating
station.

2. Method according to claim 1, wherein said web
ends are separated from each other over a distance of at

15 1least ten times the web thickness. '

3. Method according to claim 1 or 2, wherein said
splicing tape is formed from two standard self-adhesive
tapes that are adhered to each other with the adhesive
layers in contact with each other and while staggered in

20 +the transverse direction, thereby to present two adhesive
bands that are situated at opposite edges anda opposite
sides of the splicing tape.

4., Method according to claim 1 or 2, wherein said
splicing tape comprises one support that is provided with

25 two gelf-adhesive bands that are situated at opposite

marzgins end opposite sides of saild support.
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