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Description

The present invention concerns a method and ap-
paratus for reducing the rate of wear of a doctor blade
in a paper coating machine.

A doctor blade is employed in a paper coating ma-
chine for removing surplus coating composition and
smoothing and levelling the film of coating composition
which has been applied to a surface of a moving web of
paper.

Many commercial paper coating machines employ
a doctor blade which is usually made of spring steel and
is relatively thin so that it has a degree of flexibility which
enables it to conform approximately to the coated sur-
face of the paper web and to bend to open up a narrow
slit between the upper surface of the paper web and the
edge of the blade which determines the thickness of the
film of coating composition which is allowed to remain
on the surface of the web. The edge of the blade is bi-
ased by suitable means against the upper surface of the
web, which is supported on a roll which is generally pro-
vided with an outer surface of a resilient material such
as rubber or other elastomeric material. The magnitude
of the biasing force which is applied determines the
width of the slit which opens up, and hence the thick-
ness, or weight per unit area, of the coating which re-
mains on the surface of the paper web. The coating
composition is applied to the paper web, before it pass-
es under the doctor blade, in the form of a relatively con-
centrated aqueous suspension, which comprises one or
more pigments, a dispersing agent for the pigments, an
adhesive system and possibly one or more further ad-
ditives. This composition may be applied, for example,
by allowing the paper web to pass through a bath or
trough containing the composition, by applying the com-
position to a rotating roll which in turns transfers the
composition to the surface of the paper web, or by an
applicator of the short dwell time type.

The length of the doctor blade is generally made to
be greater than the length of the backing roll on which
the moving paper web is supported. Typically, the ends
of the doctor blade might overhang the ends of the back-
ing roll by about 10mm on each side. Also, the width of
the paper web is generally arranged to be less than the
length of the backing roll. Again, typically, the edges of
the paper web fall short of the ends of the backing roll
by about 10mm. Furthermore, the width of the area of
the web of paper which is actually coated with the wet
coating composition is less than the width of the paper
web. An uncoated margin usually of approximately
10mm in width generally exists at each of the edges of
the paper web.

Over most of its width the edge of the doctor blade
is in contact with wet coating composition on the surface
of the moving paper web. This wet coating composition
acts as a lubricant which reduces the friction, and hence
the generation of heat, in the region of the blade edge.
However, there are two regions at or near the ends of
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the blade where the blade edge is in contact with rapidly
moving dry paper. The friction between the paper web
andthe blade edge in these regions is very much greater
than where the blade edge contacts wet coating com-
position, and a considerable amount of heat is generat-
ed as a result. The local temperature at the extreme tip
of the blade edge in these regions can rise to such a
level that the material, eg spring steel, of which the blade
is constructed can degrade, with the result that wear of
the blade in these regions is greatly accelerated. When
wear in these edge regions of the blade has reached a
certain state, an excessive amount of coating composi-
tion may be required to be applied near the edges of the
web, and this can lead to adhesion between successive
turns of the paper web on a reel, and can render it nec-
essary to clean some of the rolls of the paper coating
machine. When wear of the blade has progressed to this
extent, the complete blade must be replaced, and this
necessitates a shutdown of the paper coating machine
with a consequent expensive break in production.

Known devices for overcoming the generation of
heat by friction in regions where the edge of a doctor
blade contacts a rapidly moving paper web, include ap-
paratus which sprays water onto the surface of the back-
ing roll which supports the paper web as it passes under
the doctor blade. Spray heads are located to direct water
on to the surface of the roll so that the roll surface is
thoroughly wetted before it comes into contact with the
web of paper. This application of water serves to reduce
friction between the paper web and the blade edge, and
thus to reduce the amount of heat which is generated at
the extreme edge of the blade. However, the apparatus
suffers from the disadvantage that it uses a relatively
large quantity of water, some of which is absorbed into
the paper web, thus increasing the amount of water
which must be evaporated in the subsequent web drying
stage, and also changing the handling characteristics of
the paper, so that difficulties are often encountered in
reeling up the paper.

EP-A-460,771 describes a process and apparatus
for eliminating or alleviating the problem of 'stalagmite’
formation on the immediate downstream side of a doctor
blade. The solution is to supply a fluid which will inhibit
the formation of stalagmites. The fluid, steam, water or
a steam/water mixture is supplied in an evenly distrib-
uted manner across substantially the width of the down-
stream side of the doctor blade. No special treatment at
the ends of the doctor blade is suggested.

US-A-5081950 describes a paper coating machine
in which doctor blade wear can be more uniform by pro-
viding the doctor blade in the form of a flexible band
which can be moved transversely to the paper web di-
rection. Water sprays are described which are brought
to bear on the doctor bond after it has moved out of con-
tact with the paper web. The device described provides
no special treatment at the ends of a doctor blade.

Thus, the prior art does not provide a satisfactory
solution to the problem of heat generation in the regions
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where the edges of the doctor blade in a paper coating
machine contacts dry regions of a moving paper web.

The object of the present invention is to therefore
provide a method and apparatus which will in an im-
proved manner reduce the amount of heat generated in
the regions where the edge of the doctor blade in a pa-
per coating machine contacts dry regions of a moving
paper web, and thus prolong the useful life of the blade,
and decrease the frequency of shut-downs of the ma-
chine for the purpose of changing blades.

According to the present invention in a first aspect
a method of cooling one or more selected regions of a
doctor blade in a paper coating machine includes deliv-
ering to the selected region or regions a coolant liquid
in the form of a mist of droplets having an average drop-
let size not greater than 100um (micrometers), especial-
ly not greater than 60um. The droplet size may be gen-
erally in the inclusive range 20um to 60um. The said
mist may be formed by a so-called atomiser head
through which a supply of the coolant liquid is forced by
a pressurised gas.

According to the present invention in a second as-
pect apparatus for cooling a selected region of a doctor
blade of a paper coating machine comprises an atom-
iser head which is rigidly mountable in such a way as to
direct a mist of coolant liquid droplets on to the selected
region of the doctor blade, means for supplying a gas
and a coolant liquid to the atomiser head under control-
led conditions of flow rate and pressure to form the said
mist and facing wall members mounted so as to enclose
the atomiser head and define aregion in which the blade
is to be contacted by the mist of liquid droplets.

In use the doctor blade is biased against a backing
roll which supports a web of paper to which a coating
composition has been applied by known means. The at-
omiser head is preferably mounted at a distance of not
more than about 150mm, and more preferably not more
than 100mm, from the surface of the doctor blade in the
region to be cooled. The gas supplied to the atomiser
head is most conveniently air, and the liquid may com-
prise, for example, water. The wall members are prefer-
ably provided with flexible strips which abut the cylindri-
cal surface of the backing roll, and/or the web of paper
supported thereon, to form seals which prevent the lat-
eral spread of the liquid out of the selected region.

Preferably a stream of a gas, the temperature of
which has been reduced to below about 0°C, eg to a
temperature in the range -5°C to -25°C, is also directed
on to the selected region of the doctor blade. The gas
is conveniently air from a compressed air supply which
is passed through a suitable device which removes en-
ergy from a stream of the air and thus lowers the tem-
perature thereof.

The method and apparatus in accordance with the
present invention provide a suitable solution to the prob-
lem to be solved, namely continuous cooling of the se-
lected regions of the doctor blade. The said mist also
serves as a lubricant between the blade and the uncoat-
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ed area of paper. The method according to the invention
has the advantage that only a relatively small quantity
of liquid is required to achieve the required cooling effect
in the selected region of the doctor blade. The mist may
be directed toward the blade in the precise locations
where the highest temperatures are generated by fric-
tion with dry paper. Thus, there may be two said selected
regions of the doctor blade which are cooled in accord-
ance with the invention, the regions being near the re-
spective ends of the blade where the blade is to be in
contact with an area of dry, uncoated paper.

Two pieces of the apparatus for cooling according
to the second aspect of the invention may be provided,
each one arranged to cool one of the said selected re-
gions of the blade.

The liquid which does contact the paper web is in
the form of small atomised droplets, rather than a sub-
stantially continuous film, and it is found that liquid is
less readily absorbed in this form into the paper being
coated by the machine. Also, when a stream of cooled
gas is also directed on to the selected region of the doc-
tor blade, and when the liquid is water, the droplets of
water freeze on contact with the paper web, and absorp-
tion is thus still further reduced.

The atomiser head of each apparatus according to
the second aspect of the present invention is, in use,
desirably located relative to the doctor blade in such a
manner that the coolant mist provided from the atomiser
head of each apparatus is directed onto the blade in its
selected regions on the underside surface of the blade,
ie the surface facing the paper passing under the blade.

Embodiments of the present invention will now be
described by way of example with reference to the ac-
companying drawings, in which:

Figure 1 is a diagrammatic side view of a part of a
paper coating machine.

Figure 2 is a perspective view of a cooling device
embodying the invention.

Figure 3 is a diagrammatic sectional side view, as
seenon A - A of Figure 2, of the cooling device em-
bodying the invention.

Figure 4 is a front view of the part of the coating
machine shown in Figure 1 showing location of
cooling devices of the type shown in Figures 2 and
3.

AsseeninFigure 1, adevice 1 for coolinga selected
region of the doctor blade 2 of a paper coating machine
is mounted on a top edge of a wall 3 of a pan 4 which
contains a paper coating composition. A web of paper
(not shown) is supported and advanced in a clockwise
direction by a backing roll 5, and coating composition is
applied to one surface of the web of paper by means of
an applicator device which is indicated diagrammatically
at 6. The device 1 is arranged to cool the underside of
the blade 2, ie the surface of the blade 2 facing the roll
5in the selected region of the blade 2. The doctor blade
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2 is mounted on supporting means 7 which can also ap-
ply a force which biases the blade against the backing
roll and against the web of paper supported thereon.

With reference to Figures 2 and 3, the cooling de-
vice 1 comprises an enclosure 8 in the form of an open-
topped box having two side walls 9 and 10, a front wall
11, a rear wall 12 and a base plate 13. Flexible rubber
sealing strips 14 and 15 are sandwiched between the
side walls 9 and 10 and side plates 16 and 17, the seal-
ing strips 14, 15 each having a bevelled edge 18 which
contacts the surface of the backing roll 5, and makes a
waterproof seal therewith. On each side the assembly
of side wall, sealing strip and side plate is held together
by a nut and bolt assembly 19. The rear wall 12 of the
enclosure 8 is provided with two fixing holes 20, which
enable the cooling device 1 to be secured to the sup-
porting means 7 for the doctor blade 2. An atomiser noz-
zle 21 is rigidly mounted on the base plate 13 at a loca-
tion such that its orifice is located at a distance of ap-
proximately 20mm from the surface of the doctor blade
2 (Figure 1) at its nearest point, and about 100mm from
the blade edge. The atomiser nozzle 21 is provided with
water through an inlet 22, and air under pressure
through an inlet 23, the inlets 22 and 23 being mounted
on the base plate 13. The water supply to the inlet 22 is
adjusted by means of a valve mounted on a control pan-
el (not shown). Also mounted on the same control panel
are a flow meter and pressure gauge for the water sup-
ply and a control valve, a flow meter and a pressure
gauge for the supply of air to the inlet 23. A supply of
chilled air is introduced through an inlet 24, the temper-
ature of the air being reduced to below 0°C, egto atem-
perature of from -5°C to -25°C, by passing a supply of
compressed air through a cooling device which creates
a vortex A semi-cylindrical groove 25 is provided in the
base plate 13 in order to distribute the flow of chilled air
as uniformly as possible across the width of the cooling
device. Adrain 26 is provided to recover and recirculate
surplus water.

Figure 4 shows the position of the cooling device
relative to the blade 2 and roll 5 and paper thereon. As
shown in Figure 4 the blade 2 contacts paper 31 of a
moving web running over the roll 5. The ends of the roll
5 overlap the width of the paper 31. The paper 31 has
aregion 33 which has been coated and has dry, uncoat-
ed edges 35, 37 at the sides of the region 33. The blade
2 which is longer than the roll 5 becomes hot and wears
especially where it contacts the dry paper edges 35, 37.

Two coolant devices having the construction of the
device 1 shown in Figures 2 and 3 are indicated in Figure
4 as devices 39 and 41 respectively and are arranged
adjacent to the blade 2 in selective regions thereof re-
spectively where the blade 2 overlies the dry paper edg-
es 35, 37. The devices 39 and 41 are arranged to be in
a space adjacent to the underside of the blade 2 and the
roll 5 (in the manner illustrated in Figure 1) whereby the
coolant mist from the atomiser head 21 of each is direct-
ed in the selected regions of the blade 2 onto the under-
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side surface of the blade 2 facing the roll 5. The positions
of the devices 39 and 41 may be adjustable laterally, ie
along an axis parallel to the blade 2, so that the atomiser
head 21 of each can be suitably located relative to the
selected regions of the blade 2 to be cooled.

In operation it is found that the cooling device and
method embodying the invention substantially lubri-
cates and reduces the temperature of the blade edge
where it is in contact with rapidly moving dry paper, and
the effective life of a blade is thus considerably pro-
longed so that a very advantageous reduction in the fre-
quency of shut-downs of the paper coating machine is
achieved without the use of excessive amounts of cool-
ant liquid.

Claims

1. A method of cooling one or more selected regions
of a doctor blade in a paper coating machine which
includes delivering to the selected region or regions
a coolant liquid wherein the liquid is in the form of
a mist of droplets having an average droplet size
not greater than 100 microns.

2. Amethodas claimedin claim 1 and wherein the said
mist is formed by an atomiser head through which
a supply of the coolant liquid is forced by a pressu-
rised gas.

3. A method as claimed in claim 1 or claim 2 and
wherein the coolant liquid comprises water.

4. A method as claimed in claim 2 or claim 3 and
wherein the pressurised gas comprises air.

5. A method as claimed in any one of the preceding
claims and wherein the coolant liquid is cooled by
contact with a coolant gas.

6. A method as claimed in claim 5 and wherein the
coolant gas comprises air having a temperature of
less than 0°C.

7. A method as claimed in claim 5 or claim 6 and
wherein the coolant liquid and coolant gas are com-
bined adjacent to the selected region of the blade
to be cooled.

8. Amethod as claimed in any one of claims 1 to 7 and
wherein the blade is cooled by the coolant liquid in
two regions adjacent respectively to dry edges of
paper being coated on the machine.

9. Amethodas claimedinclaim 8 and wherein the mist
of coolant liquid is directed in the selected regions
onto the blade on the underside surface thereof fac-
ing the paper on the roll.
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A method as claimed in any one of the preceding
claims and wherein the average size of the droplets
of the coolant liquid is in the inclusive range 20um
to 60um.

Apparatus for cooling a selected region of a doctor
blade of a paper coating machine which comprises
an atomiser head which is rigidly mountable in such
a way as to direct a mist of coolant liquid droplets
onto the selected region of the doctor blade, means
for supplying a gas and a coolant liquid to the atom-
iser head under controlled conditions of flow rate
and pressure to form the said mist and facing wall
members mounted so as to enclose the atomiser
head and define a region in which the blade is to be
contacted by the mist of liquid droplets.

Apparatus as claimed in claim 11 and wherein the
atomiser head is mounted on the paper coating ma-
chine at a distance of not more than 150 mm from
the surface of the blade to be cooled.

Apparatus as claimed in claim 11 or claim 12 and
wherein the said wall members comprise side walls
of an enclosure having also a rear wall and a base,
the atomiser head being attached to the base, the
top of the enclosure and the front of the enclosure
facing the blade being open.

Apparatus as claimed in claim 11, claim 12 or claim
13 and including means for delivering a stream of
coolant gas into the mist of droplets emitted by the
atomiser head.
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