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1
METHOD OF COATING A SPLICED WEB

This invention relates to improvements in the method
of applying a layer of liquid coating composition to the
surface of a moving web of material, and particularly
to a spliced web.

U.S. Pat. Nos. 2,681,294 and 2,761,791 disclose
methods of coating which include flowing a stream or
layer of liquid coating composition from a coating de-
vice toward the surface of a web to be coated to main-
tain a ribbon or bead of coating solution in bridging re-
lation between the coating device and the web surface
during the coating operation. In order to stabilize the
ribbon or bead of coating, and/or prevent it from longi-
tudinally stretching in the direction of the web move-
ment, a greater pneumatic or other gaseous pressure is
maintained on that side of the ribbon or bead of coating
solution from which the coated web moves away than
on that side toward which the web to be coated ap-
proaches. The use of this differential gaseous pressure
on the opposite sides of the ribbon or bead of coating
composition overcomes many disadvantages of earlier
methods of coating, as well as permitting the coating
speed to be greatly increased. However, the increase in
speed presents certain difficulties in the coating of
spliced webs which results in a considerable loss of
coated material as the result of a splice passing through
the ribbon or bead of coating composition. One of the

prlmary advantages claimed for this method of coatmg 30

is that the coating device can be spaced from the web
to be coated by an amount sufficient to permit a splice
in the web to pass the coating station without having to
move the coating device away from the surface being
coated. It has been found, however, that as a splice in
the web moves across the coating station longitudinal
streaks may develop in the coating, and persist for
some time, at all coating speeds, and that “blow-up” or
rupture of the ribbon or bead occurs at high coating

speeds which results in a defective coating until the ,,

bead is reformed and becomes stabilized again. It will
be appreciated that these imperfections in the coating
resulting from the passage of a splice past the coating
station, even though they might only persist for a short
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suffering a “blow-up” as it is known in the art.

The novel features that I consider characteristic of
my invention are set forth with particularity in the ap-
pended claims. The invention itself, however, both as
to its organization and .its methods of operation, to-
gether with additional objects and advantages thereof,
will best be understood from the following description
when read in connection with the accompanying draw-
ings in which:

FIG. 1 is a diagrammatic side elevation, partly in sec-
tion, of a form of apparatus by which the improved
method can be carried out; and

FIG. 2 is an exaggerated fragmentary sectional view
showing how the spliced ends of two webs form a hump
as they move onto the surface of the coating roll by rea-
son of their inherent curl.

With reference to FIG. 1, the web material 10, such
as film or paper, is drawn from a source of supply, not
shown, and partially wrapped around the roll 11 for
movement past the coating station 12, the roll 11 being
keyed to shaft 13 which is continuously rotated at a de-
sired rate (feet per minute) in accordance with the lig-
uid coating composition to be applied to the web. Thus,
as the uncoated web 10 is moved into the coating sta-
tion, the liquid coating composition is applied to the
surface thereof and then passes away from the roll for
the necessary drying operations.

The coating device 15 can be of the type disclosed in
U.S. Pat. Nos. 2,761,419 and 2,681,294 in which a
fluid composition 16 is continuously pumped by a con-
stant discharge pump 17 into a cavity 18 at a given rate,
the composition being forced through a layer distribut-
ing slot 19 in the form of a ribbon and out onto a down-

5 wardly inclined slide surface 20. The ribbon flows by

time, will result in the waste of a considerable length of 45

web, particularly when the coating operation is being
carried out at high speeds, e.g. greater than 200 feet
per minute.

It has been discovered that if the differential pressure

on the opposite sides of the ribbon or bead of coating 50

composition is increased just before a splice in a web
enters the coating station and is maintained during the
time the splice is passing the coating station and for a
short time thereafter, before it is reduced to the level

used for normal coating, then these coating problems 33

caused by the passage of a splice past the coating sta-
tion can be greatly decreased or completely eliminated.

The primary object of the present invention is, there-
fore, to provide a method of coating over splices in a

web material to be coated which is less wasteful of ma- 60

terial than with prior methods.

A further object is to provide a method of coating a
spliced web material which permits the use of high
coating speeds without danger of the ribbon or bead of
coating composition bridging the space between -the
coating device and the web surface being ruptured or

gravity in the form of a layer 21 to a point where it
forms.a coating bead or ribbon 22 between the lip 23
of surface 20 and the surface of the moving web 10. A
second fluid composition 25 is pumped into cavity 26
by another constant discharge pump 27 and is forced
through the distributing slot 28 in the form of a ribbon
and out onto the downwardly inclined slide surface 29.
As the layer 30 reaches layer 21 it flows onto the top
thereof and the two layers 30 and 21 flow down slide
surface 20 and into the coating bead 22.

The coating device 15 extends axially with respect to
the roll 11 and is mounted on a plate 32 which, in turn,
is pivotally mounted on cross shaft 33. By means of
hand wheel 34 and lead screw 35, which is pivotally
connected to extension 36 on plate 32, the coating de-
vice 15 can be moved toward and away from the sur-
face of the web 10 on the roll 11 to vary the depth of
the coating bead (determined by the spacing between
the coating device and the web surface which the bead
must bridge) and/or to permit threading up of the coat-
ing apparatus.

A casting 40 having end walls 41 together with coat-
ing device 15 and a portion of roll 11 form a chamber
42. A vacuum pump 43 is connected to chamber 42 by
a pipe 44 which is provided with a regulating valve 485.
The pressure within the chamber can be indicated by
means of a manometer 46 which is connected to cham-
ber 42 by means of line 47.

When starting a coating operation the coating device .
5> 15 is moved or tilted away from the coating roll 11 to
permit threading of the web 10 about roll 11. Then
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after the pumps 17 and 27 are started to form the layers
21 and 30 flowing toward the lip 23 of the coating de-
vice, the coating device is moved toward the roll 11
until the layers 21 and 30 contact the surface of the
web to form the coating bead 22. After the bead 22 has
been formed transversely of web 10, and the layers 21
and 30 are being applied uniformly to the surface of the
web, the coating device is moved away from the web 10
into the coat position. The position of lip 23 relative to
the web for forming the desired coating bead and for
maintaining a uniform coating application will be de-
pendent upon the fluid composition, the material of the
web to be coated and the rate of movement of the web
across the bead. In accordance with the method of
coating taught by U.S. Pat. No. 2,681,294, during coat-
ing the pressure within chamber 42 is reduced so that
it is subatmospheric with a pressure differential of the
order of 0.1 inch to 5.0 inch of water depending upon
the fluid composition, the material to be coated and the
rate of coating. This differential pressure is selected to
retain the ribbon or bead of coating in coating position
and to maintain a uniform coating on the web material,
and as noted will vary with the coating composition, the
surface characteristics of the web being coated and the
rate of coating.

While this differential pressure maintained on oppo-
site sides of the coating bead tends to stabilize the bead
and permit the lip of the coating device to be spaced far
enough from the web to be coated to allow the passage
of a splice S in the web without having to back off the
coating device from the coating roll, it has been found
that the passage of a splice in the web through the coat-
ing bead produces coating defects which result in con-
siderable waste of product. These coating defects
which are most prevalent occur at high speeds of coat-
ing, e.g. greater than 200 feet per minute, and result
from bead “blow-up™ which is a complete or partial
rupture of a coating bead 22. When this occurs, the
coating is interrupted and does not again become
uniform and satisfactory until the bead reforms itself
and becomes restabilized. Even if this ruptured
bead reforms itself without intervention by the
operator it will be appreciated that considerable
material is wasted before a uniform coating is
reestablished.

Even at the slower coating speeds the passage of a
splice through the coating bead has been found to pro-
duce coating defects in the form of longitudinal lines,
generally referred to as splice oriented defects, which
persist for varying lengths of time after a splice has
passed through the coating bead. In the latter instance
it has been determined that these coating lines have
been caused by the stability of the coating bead being
upset by the passage of a splice and/or by bubbles of air
which are trapped in the coating bead as a result of the
splice passing through.

I have found that if the differential pressure on the
coating bead is increased just before a splice in the web
reaches the coating bead and this increased differential
pressure is maintained until the splice has passed
through the coating bead, and is then reduced to the
normal coating differential pressure, then the splice
oriented coating defects and/or the defects caused by
bead blow-up are greatly reduced or eliminated. De-
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bead “blow-up” are greatly reduced or eliminated.

Depending upon the coating composition, the speed of

4

coating and the surface characteristics of the web being
coated, as well as the surface characteristics of the
splice material used, the differential pressure may have
to be increased from 0.2 inch of water up to 1.2 inches
of water above the differential pressure used during
normal coating.

The reason for bead ‘“‘blow-up™ or rupture when
a splice passes the coating station, particularly
at high speeds, is quite understandable. The splice
in a web to be coated generally consists in joining
the butted relation, the end of an expiring web and
the end of a new web by a strip of adhesive tape
placed over the butted ends of the webs and extend-
ing transversely of the surface to be coated, see
S in FIG. 1. While a splicing tape generally used
which is as thin as the required strength allows,
the thickness of the tape adds significantly to the
overall thickness of the web, particularly as concerns
the spacing between the coating device and the web
surface being coated, or the depth of the coating bead.
Also, it is not uncommon when splices are made to
have bubbles of air formed under the splice material
which form humps in the splice which increases the
thickness of the web at the splice to an even greater
value. The passage of the splice through the coating
bead can readily rupture the bead or upset its stability
to the extent that the uniformity of the applied coating
is destroyed until the bead is reformed and/or restabil-
ized. Since the leading edge of the splicing tape is gen-
erally perpendicular to the web surface it subjects the
coating bead to a sudden change in depth which, by it-
self, is sometimes sufficient to rupture the bead. In ad-
dition, at high speed the trailing edge of the splice tape
disturbs the boundary layer of air surrounding the web.
At high coating speeds, all of this turbulent air follow-
ing the trailing edge of the splice does not have a
chance to exhaust at the edges of the web but must ex-
haust through the bead. As a result, there is a build up
of compressed air behind the splice which aids in the
rupture or “‘blow-up” of the coating bead as the splice
passes through the same. Feathering of the edges of the
splicing tape to lessen this turbulence has been tried
but is not the complete answer to the problem of splice
oriented coating defects.

Another condition which can upset the coating bead
when a splice in the web passes therethrough is known
as “splice humping”. This occurs primarily in webs of
plastic, e.g. acetate, polyester, etc, used as photo-
graphic film support as will now be explained. These
supports usually have a thickness in the order of 4 to
11 mils and are usually stored in rolls for some time be-
fore they are coated. As a result, the ends of the sup-
ports which are spliced just before coating have an in-
herent curl which is generally sharper than the arcuate
surface of the coating roll 11. Although the webs are
said to be butt spliced, actually the ends of the spliced
webs are generally separated by as much as 1/32 inch,
either because the operator has not made the cut off
accurately on the splice board, or if the splice is auto-
matically made by a machine, to insure that the web
ends won't overlap. As shown in FIG. 2 on an exagger-
ated scale, the result of this is that the thin splicing tape
T is not strong enough, or the tension in the web going
onto the coating roll 11 is not great enough, to
straighten the inherent curl out of the spliced ends of

" the web to make them conform to the circumference
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of the coating roll. Consequently, a hump in the web
appears at the splice, and the effective thickness of this
hump may approach the width of the space between
the web and the coating device so that as it passes the
coating position it can readily upset the stability of, or
rupture, depending upon the speed the web is moving
at, the coating bead. Likewise, if this splice is made on
the backside of the film, (the surface not coated) as it
sometimes is, or in the instance where both sides are to
be coated alternately, then the coating bead will drop
down into the space between the separated ends of the
spliced webs and have its stability upset as the splice
passes through the coating bead.

Increasing the differential pressure on the opposite
sides of the coating bead before the splice reaches the
bead, and maintaining this increased differential pres-
sure until the splice passes through the coating bead
has been found to prevent the bead from rupturing and
quickly overcomes any instability the bead might suffer
by reason of the passage of the splice. It will be appreci-
ated that the differential pressure required will vary
with the coating composition, the rate of coating and
the wetting characteristics of the web surface being
coated. However, the pressure differential used must
not be so great that it will itself cause rupture of the
bead, particularly under normal coating conditions,
e.g. those encountered before and after the splice en-
ters, or has passed through, the coating bead.

The coating defects encountered at slow coating
speeds, or when no bead “blow-up” occurs, are not
quite so obvious. In this case it is believed that
coating bead instability results not only from the
sudden change in thickness of the web at a splice,
but, in addition, due to the volume of air moved
into the bead by the leading edge of the splicing
tape. While in this instance the coating bead is
not ruptured it is believed that the volume of air
moved into the bead by the leading edge of the
splicing tape forms a cushion of air which lifts or
stretches the coating bead, or shifts the wetting line
thereof, longitudinally of the web. As a result, instead
of the coating composition being deposited on the web
surface right up to the leading edge of the splicing tape
T, it is lifted by the cushion of air at the leading edge
of the splice and is in fact momentarily unsupported ex-
cept for this cushion of air. The same effect occurs at
the trailing edge of the splice so that the layer(s) of
coating instead of flowing sharply down the rear edge
of the splicing tape, leave the tape on an incline.

Another factor which might enter into the instability
of the coating bead is that the wetting characteristics of
the splicing tape T are usually different than those of
the web to be coated. If the surface of the tape has a
different wetting characteristic for the coating compo-
sition than the web itself, this will tend to cause a shift
in the wetting line of the coating bead as the splice
passes therethrough, and a sudden shift in the wetting
line will produce an instability in the bead. Increasing
the differential pressure during the time a splice is pass-
ing through the coating bead in accordance with the
present invention is believed to hold the bead down so
that it squeezes air out from under the coating and
holds the wetting line of the bead constant, rather than
the increase in vacuum on the underside of the bead
acting to pull air out from under the bead.

20

25

30

35

50

55

60

65

6

In order to more clearly illustrate the applicability of
the invention with respect to particular coating applica-
tions, several specific examples are described hereinaf-
ter. It is to be understood, of course, that the invention
is not limited to the materials nor the various features
set forth in these examples.

Example 1

An aqueous solution of gelatin and silver halide hav-
ing a viscosity of approximately 4.5 centipoise at 95°F
was applied to a web with a wet lay down thickness of
approximately 3 mils. This coating composition was
coated on a dry 5 mil or 8 mil acetate support. The nor-
mal coating suction was 0.5 inch of water and the high
vacuum used at splices was 1.0 inch of water. The coat-
ing speed was 110 feet per minute.

Example 2

An aqueous solution of gelatin and silver halide hav-
ing a viscosity of 8.5 centipoise at 95°F was coated at
300 feet per minute with a wet lay down thickness of
approximately 2 mils. This material was coated on a
polyethylene terephthalate support. The normal coat-
ing suction was 0.6 inch of water and the high vacuum
at splices was 1.0 inch of water.

Example 3

The same materials as used in Example 2 were coated
at 400 feet per minute with a normal coating suction of
0.2 inch of water and a high vacuum at splices of 0.7
inch of water.

Example 4

An aqueous solution of gelatin, silver halide and latex
polymer having a viscosity of 9 centipoise at 95°F was
coated on a 4 mil polyethylene terephthalate support
with a wet lay down thickness of approximately 3 mils.
The normal coating suction was 0.6 inch of water and
the high vacuum at splices was 0.9 inch of water. The
coating speed used was 300 fpm.

In the first three examples the coating and high suc-
tion were applied to the face of a splice, that is, that
side of the support on which the splicing tape is ap-
plied. In the last example the coating was applied to the
back of the support, and the high suction was used on
the back of the splice to prevent bead disturbance re-
sulting from the gap between the two butted ends of the
support.

In addition to the above examples, reference can also
be had to the examples set forth in- U.S. Pat. No.
2,681,294 wherein various initial air pressure differen-
tials are disclosed for coating other materials with dif-
ferent fluid compositions. The increased air pressure
differential to be used in these examples will again be
dependent upon the web material, the fluid coating
composition used and the rate of coating.

While the valve 45 can be manually adjusted to ob-
tain, the desired air pressure differential at the proper
time, it is preferred to perform this task automatically
and with precision. To this end, the valve 45 could be
a two position valve, one of its positions producing the
desired initial or normal pressure differential for coat-
ing, and the other position producing the desired in-
creased pressure differential for the passage of a splice
in the web. In order to obtain a quick and automatic re-
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sponse this valve could be operated by an electrical so-
lenoid. Then an electrical signal from a splice detector
could shift the valve to its other position as a splice ap-
proached the coating station and an electrical timer or
footage indicator, could automatically shift it to its first
position a given time after the splice has passed the
coating position for the normal coating condition. It
has been found preferable in the coating examples
noted above to apply the increased pressure differential
at the time a splice is two feet ahead of the coating bead
and to maintain this increased pressure differential
until the splice is two feet beyond the coating bead. It
will be appreciated that the time that this increased
pressure differential is applied and the length of time it
is maintained may vary with the speed of coating, the
type of coating composition used, the material of the
web to be coated, and/or the type of splice used to join
the web ends. In order to make the differential pressure
control system more versatile, so far as its applicability
to different coating compositions is concerned, it might
be desirable to use two valves in the suction line instead
of one, one to produce the desired initial pressure dif-
ferential for coating and the other to produce the in-
creased pressure differential for the passage of splices,
and make each of these valves adjustable for different
coating conditions. These two valves could be con-
nected in the suction line in parallel and the selective
use of one or the other could be controlled by a splice
detector and a timer as mentioned above.

While for purposes of disclosure the present method
of coating has been shown in connection with a coating
device adapted to apply two coatings to a web simulta-
neously, it will be appreciated that the coating method
could just as well be used in applying a single layer of
coating composition, or three or more layers simulta-
neously of the same or different coating composition,
to a moving web.

The invention has been described in detail with par-
ticular reference to preferred embodiments thereof,
but it will be understood that variations and modifica-
tions can be effected within the spirit and scope of the
invention.

I claim:

1. A method of coating a spliced strip material from
a coating device which comprises

moving the strip material adjacent and relative to the

coating device;
discharging a ribbon of liquid coating composition
from the coating device toward said strip of mate-
rial to form and maintain a bead of liquid composi-
tion transversely of an area of the moving strip
across which the web moves and picks up a layer
of said liquid composition;
subjecting the bead of liquid coating composition to
an initial differential air pressure to hold the bead
of coating composition from movement in the di-
rection of travel of the strip material, the pressures
being selected to retain the bead of coating compo-
sition in a coating position and to maintain a uni-
form coating on the strip material, the lesser air
pressure being on the side of the bead toward
which the web approaches;
increasing the initial differential air pressure just be-
fore a splice in the strip material reaches said bead;

maintaining the increased differential air pressure
until the splice in the strip material has passed
through said bead; and
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decreasing the differential air pressure to the initial
differential air pressure after the splice in the strip
material has passed through said bead.

2. The method of coating a strip of spliced strip mate-
rial as defined in claim 1, wherein the increase in the
initial differential takes place a predetermined interval
before a splice in the strip material reaches said bead,
and the decrease in the differential pressure to the ini-
tial differential air pressure takes place a predeter-
mined interval after the splice has passed through said
bead of liquid composition.

3. The method of coating a strip of spliced strip mate-
rial as defined in claim 1, wherein the initial differential
air pressure is in the order of 0.1 inch to 5.00 inch of
water.

4. The method of coating a strip of spliced strip mate-
rial as defined in claim 1, wherein the increased differ-
ential air pressure is 2 to 12 times that of the initial dif-
ferential air pressure.

5. A method of coating a thin layer of liquid coating
material from a coating device onto a web having at
least one transverse splice, comprising:

moving the web adjacent and relative to the coating

device;

discharging a ribbon of the liquid coating material

from the coating device onto said moving web in
bridging relation between the coating device and
the moving web;

subjecting the surface of the ribbon advancing into

contact with the web to an initial predetermined
subatmospheric gaseous pressure while maintain-
ing atmospheric pressure on the opposite surface of
the ribbon;

reducing said subatmospheric pressure by a predeter-

mined increment a predetermined interval before
the splice in the web reaches the ribbon of coating
material;
maintaining the reduced subatmospheric pressure for
a predetermined interval after the splice in the web
reaches the ribbon coating material; and

increasing said subatmospheric pressure to said ini-
tial predetermined subatmospheric pressure after
said second interval.

6. The method of coating a strip of spliced strip mate-
rial as defined in claim 5, wherein the initial subatmo-
spheric pressure is 0.5 inch to 0.7 inch of water less
than atmospheric pressure and the reduced subatmo-
spheric pressure is 0.9 inch to 1.0 inch of water less
than atmospheric pressure.

7. The method of coating a strip of spliced material
as defined in claim 5, wherein the strip of material is
butt spliced by a strip of splicing tape extending trans-
versely of and overlying the butted ends of the strip and
the splicing tape is on the surface of the web to be
coated, the initial subatmospheric pressure is 0.2 inch
to 0.7 inch of water less than atmospheric pressure and
the reduced subatmospheric pressure is 0.7 inch to 1.0
inch of water less than atmospheric pressure.

8. A method of coating a strip of spliced material as
defined in claim 5, wherein the splicing tape is on the
uncoated side of the strip of material and the initial
subatmospheric pressure is 0.6 inch of water less than
atmospheric pressure and the reduced subatmospheric
pressure is 0.9 inch of water less than atmospheric pres-
sure.

9. In a method of coating a moving web of substan-
tially nonporous flexible material containing at least
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one splice whose thickness is substantially greater than
the thickness of the web of material with a liquid coat-
ing composition having viscosities of between 3 and 35
centipoises, comprising flowing a thin layer of said
composition from a coating device to the web of non-
porous material to form a bead of composition therebe-
tween extending transversely of the web, said bead hav-
ing a depth several times the thickness of said web
while passing from the coating device to the web and
while the web moves toward the coating device and
away from the coating device, maintaining the bead of
coating composition in a coating condition by applying
an initial predetermined differential in gaseous pres-
sures on the two sides of the bead of coating composi-
tion, the pressure on that side of the bead from which
the web approaches the coating device being less than
the pressure on that side of the bead from which the
web moves away from the coating device, the improve-
ment which comprises,

increasing the initial pressure differential a predeter-

mined increment a predetermined time interval be-
fore a splice in the web reaches the bead of coating
composition;

maintaining the increased pressure differential until

the splice in the web has passed through said bead
of coating composition; and

decreasing the pressure differential to the initial pres-

sure differential after the splice in the web has
passed through said bead of coating composition.

10. A method of coating a strip of spliced material as
defined in claim 9, wherein the increased pressure dif-
ferential is applied when the splice is approximately 2
feet ahead of the coating bead and is decreased to the
initial differential pressure after the splice is approxi-
mately 2 feet beyond the coating bead.

11. A method of coating a thin layer of liquid coating
material from a coating device onto a web having at
least one transverse splice, comprising:

moving the web adjacent and relative to the coating

device;

discharging a ribbon of the liquid coating material

from the coating device onto said moving web in
bridging relation between the coating device and
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the moving web;

establishiing an initial predetermined gaseous pres-
sure differential across the opposite surfaces of the
ribbon, such that the pressure on the surface of the
ribbon advancing into contact with the web is
lower than the pressure on the opposite surface of
the ribbon;

increasing the differential pressure by a predeter-
mined increment a predetermined interval before
the splice in the web reaches the ribbon of coating
material;

maintaining the increased differential pressure for a
predetermined interval after the splice in the web
reaches the ribbon coating material; and

decreasing the differential pressure to the initial pre-
determined pressure after said second interval.

12. A method of coating a thin layer of liquid coating

material from a coating device onto a web having at
least one transverse splice, comprising:

moving the web adjacent and relative to the coating
device;

discharging a ribbon of the liquid coating material
from the coating device onto said moving web in
bridging relation between the coating device and
the moving web;

subjecting the surface of the ribbon advancing into
contact with the web to an initial predetermined
subatmospheric gaseous pressure in the range of
0.2 to 0.6 inches of water less than atmospheric
pressure, while maintaining atmospheric pressure
on the opposite surface of the ribbon;

reducing said subatmospheric pressure by a predeter-
mined increment to a pressure in the range of 0.7
to 1.0 inches of water less than atmospheric pres-
sure a predetermined interval before the splice in
the web reaches the ribbon of coating material,

maintaining the reduced subatmospheric pressure for
a predetermined interval after the splice in the web
reaches the ribbon coating material; and

increasing said subatmospheric pressure to said ini-
tial predetermined subatmospheric pressure after

said second interval.
* * * * *



