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ABSTRACT OF THE DISCLOSURE

A film or web is coated by mixing an atomized treat-
ing liquid with a stream of carrier gas (e.g., air) in a mix-
ing chamber, the carrier gas then conveying the mist or
fog through nozzles to the web. After the mixing, the
mist-containing gas stream is allowed to expand, causing
liquid droplets to separate out so that they do not reach
the web. Prior to the mixing, the carrier gas is caused to
have a non-turbulent flow pattern.

—— T Y e A e

This invention relates to a method and apparatus for
applying a thin coating onto a traveling film or web.

In the manufacture of films from organic materials, it
is common practice to coat one or both sides of the film
to impart a desirable characteristic to the film or to en-
hance some particular property which the film already
exhibits. For example, it is often desirable to apply anti-
static agents onto films formed of polyethylene or poly-
propylene or to coat such films with suitable thermo-
plastic compositions which will permit the film to be heat

sealed at temperatures which are Jower than the softening-

range of the particular base film.

In general, conventional coating methods and appara- 2

tus have been found to be unsatisfactory when employed
with films in which the optical properties, such as film
transparency and gloss, are important considerations. Par-
ticular disadvantages of such known coating methods and
apparatus are that the applied coatings are non-uniform
or spotty and often tend to run. In both instances the
film appearance and optical properties suffer. Further-
more, it was found that when an extremely thin or fine
coating was desired, such result was generally accom-
panied by a significant sacrifice in the uniformity of the
applied coating. Accordingly, a primary object of this in-
vention is to provide a generally new and improved and
more satisfactory film coating method and apparatus.

Another object is to provide an improved method and
apparatus which is especially adapted for applying a thin
and uniform coating onto a traveling web.

Still another object is the provision of an improved
method and apparatus in which an extremely fine and sub-
stantially uniform mist, fog or dust of coating material is
sprayed onto a traveling film or web.

Still further objects will appear from the following de-
scription.

These objects are accomplished in accordance with the
present invention by a method and apparatus in which a
treating liquid, such as a solvent or aqueous type coating
composition, or a powder is sprayed into a moving stream
of air or other gas whereby the treating material is carried
in the form of a fine mist, fog or dust and subsequently
applied onto one or both sides of a fraveling film or web.
More particularly, the apparatus of the present invention
includes a mixing chamber wherein a treating liquid is
atomized and dispersed within a moving stream of air or
other gas. A screen is provided for distributing and re-
moving or minimizing turbulence and/or pressure differ-
entials in the carrier air or other gas as it enters the mix-
ing chamber, and at least one nozzle is connected to the
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chamber for directing the gas carried mist or dust of
treating material toward or against a surface of a travel-
ing film or web. The nozzle extends transversely across
the path of the web which is to be treated and is formed
with a continuous discharge slot from which the gas carried
mist issues at substantially an optimum included angle
of about 65° relative to the web surface. The gas carried
mist or dust is introduced into one end of the nozzle and
the nozzle itself is of tapered construction so that the gas
issues therefrom under substantially the same pressure
and exit velocity along the entire length of the nozzle
discharge slot.

Preferably, the mixing chamber is provided with an
expansion chamber adjacent to its outlet for removing
any droplets of treating liquid from the carrier gas before
it enters into the nozzle. Generally, such droplets may re-
sult when excess treating liquid is dispersed within the
mixing chamber and condenses on the inside surfaces of
such chamber. In the absence of the expansion chamber,
such droplets of treating liquid are often picked-up by the
carrier gas and, when applied, provide for a spotty coat-
ing on the web.

An exhaust hood is preferably positioned in the vicinity
of the delivery nozzle so as to continuously remove the
spent gas.

In the drawing,

FIGURE 1 is an end view of the apparatus of the pres-
ent invention as employed in treating the opposite sides
of a traveling web;

FIGURE 2 is a front view of the apparatus shown in
FIGURE 1 looking in the direction II—II; and

FIGURE 3 is a detailed view illustrating a nozzle which
forms a part of the apparatus of the present invention.

Referring now to the drawing, the apparatus of the
present invention includes a blower 9 which is driven by a
motor 11 for delivering a desired volume of gas, such as
air, through a conduit 13 and into a mixing chamber 15.
A screen 17 extends across the mixing chamber 15 to dis-
tribute the air along the entire chamber cross section, to
remove or minimize turbulence and to blend together the
portions thereof which are under different pressures. At
least one atomizer 19 projects into the mixing chamber
15 and is connected by pipes 21 and 23 to a suitable
source of air and a treating liquid, such as a film anti-
static agent. The atomizer 19 breaks up a continuous
stream of the treating liquid and disperses the same as a
very fine mist or fog within the moving stream of air.

Under certain conditions, and particularly when ex-
cess treating liquid is delivered into the mixing chamber,
the treating liquid condenses upon the inside surfaces of
the mixing chamber and collects as droplets. Normally,
such droplets settle and collect along the dished bottom
wall 25 of the chamber 15 from which they can be re-
moved by a drain 27. Often, however, the droplets of
treating liquid which form on the chamber wall 29 are
swept through the outlet opening 31 by the carrier gas
and, when subsequently applied, provide for a spoity and
unattractive coating.

This objection is avoided in the apparatus of the present
invention by positioning a baffle or partition 33 within
the mixing chamber 15 substantially parallel to its wall
29, This baffle 33 is formed with an opening 35 which
is aligned with and of substantially the same Size as the
outlet 31 opening and cooperates with the wall 29 to
form an expansion chamber 37. With this arrangement,
as the mist-containing air stream flows past the baffle
33 and expands, any large droplets of liquid which it may
contain are deposited within the expansion chamber 37.

From the mixing chamber 15 the suspended particles
of treating liquid are carried by the moving air stream
into nozzles 39 which are located along ‘the opposite sides
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of a web 41 as it travels between rollers 43 and 45. The
nozzles 39 are of like construction and include a main
housing 47, which is connected at one end to the mixing
chamber 15, and a projecting lip portion 49 having a
continuous, elongated discharge slot 5i. As shown in
FIGURE 3, the end wall '53 of the nozzle lip portion 49
is inclined so as to direct the liguid containing air stream
from the discharge slot 51 at an optimum angle of about
65° relative to the web surface. Additionally, it will be
noted that the nozzles 3% are each of tapered construction
or of gradually reduced cross section to ensure that the
liquid-air mixture is discharged under substantially the
same pressure and velocity along the entire length of the
discharge slot 51.

Preferably a hood 55 is positioned above the web treat-
ing zone and includes an exhaust conduit 37 which is
connected with a suitable blower, not shown, for remov-
ing the spent air.

In operation the web 41 which is to be treated, as for
example a polypropylene film, is passed through an open-
ing 59 in the hood 55 and is then laced over the rollers
43 and 45. The blower 9 is then set in operation so as to
deliver a desired volume of air through the conduit 13
to the mixing chamber d5. This air is distributed and
given a generally straight, uniform and non-turbulent
flow as it passes through the screen 17 and is then mixed
with a very fine mist or fog of treating liquid which is
provided by the atomizer 19. The liquid containing air is
then delivered tc the nozzles 3% from which it is dis-
charged at a desired angle of about 65° relative to the
web surface, as indicated in FIGURE 3. As heretofore
mentioned, the spent air is removed from the ireating
zone by the exhaust hood 55 and conduit 57,

By atomizing the 'treating liquid into a very fine mist
or fog by the atomizer 19, the treating liquid is easily
maintained in a suspended condition as it is conveyed
by the moving stream of air. As this air carried mist
issues from the nozzle, it has the appearance much like
that of smoke and can be applied as a very thin and uni-
form layer onto one or both sides of the web 41. Any
large droplets of liquid which are captured by the air
stream within the chamber 15 are deposited within the
expansion chamber 37. Further, there is little tendency
for the extremely fine particles of treating liquid to ag-
glomerate while they are suspended within the moving air
stream and thus the deposition of large droplets of treat-
ing liquid, which might detract from the physical and/or
optical properties of the web, is avoided or at least
minimized. In view of the extremely fine particles of treat-
ing liquid which are applied and the presence of the
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carrier air, generally no drying of the coated web is re-
quired. Microscopic examination of the coated web has
established that the applied particles of treating material
are of extremely fine size and that such particles are sub-
stantially uniformly spaced from each other. along all
portions of the web.

It will be noted that by changing the volume and/or
speed of the air moving 'past the atomizer 19, the amount
of treating liquid dispersed within ‘the air carrier can
be varied so that the thickness or amonut of treating
liquid deposited can be readily controlled.

While the above detailed description of the invention
has been directed to coating of a web with an air carried
liquid mist, it will be understood that the method and
apparatus are equally well adapted for dispersing, sus-
pending and applying powders or dusts.

It is to be understood that changes and variations may
be made without departing from the spirit and scope of
the invention as defined in the appended claims.

I claim:

1. Apparatus for applying a thin layer of treating
liquid onto a web including means for supporting and
moving a web to be treated, a mixing chamber, means
for moving a gas into and through said mixing chamber,
a screen positioned along the entrance to said mixing
chamber for imparting a straight, uniform and generally
non-turbulent flow ‘to the moving stream of gas as it
enters therein, an atomizer for dispersing a treating ma-
terial as very fine particles within the gas stream as it
moves through the mixing chamber, and a nozzle for di-
recting the particle-containing gas against said web.

2. Apparatus as defined in claim 1, including also an
expansion chamber, adjacent the outlet from said mixing
chamber and located between two relatively restricted
openings through which the particle-containing gas passes
prior to its entry into said nozzle, said expansion cham-
ber operating to remove large particles of treating ma-
terial from the particle-containing gas before it enters
said nozzle.
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