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3,575,134 
OPPOSED BLADE COATER 

BACKGROUND OF THE INVENTON 
1. Field of the Invention 
This invention pertains to paper web coating systems and 

more particularly to a coating system for simultaneously coat 
ing the opposite sides of the paper web. 

2. Description of the Prior Art 
in the production of paper, it is often desirable to apply a 

coating to the opposite sides of the paper when it is in web 
form and before cutting into sheets. Different types of coating 
apparatus are available for producing such coated web; how 
ever, presently available equipment is not altogether satisfac 
tory as far as efficiency and versatility of the machinery and 
the quality of the coated paper is concerned. A primary source 
of difficulty in obtaining quality coated paper with presently 
available equipment resides in the mechanism used for doctor 
ing the layer of coating as applied to the paper. Desirably, the 
coating on the final product should completely cover the 
paper fibers on both sides of the web and be uniform in 
thickness and coat weight throughout. Also, depending on the 
type of base sheet being run through the coating apparatus 
and the particular characteristics desired in the final product, 
different coating materials having varying properties will be 
required. With presently available coating apparatus, the con 
ventionally constructed doctoring mechanisms impose various 
limitations on both the operating versatility and efficiency of 
the equipment and the products which it is capable of produc 
Ing. 

in the typical size press, for example, the thickness of the 
coating is controlled by passing the web between a pair of 
rotating doctor rolls. These rolls, which are relatively large in 
size so as to withstand the pressure created and to present an 
even nip for the incoming paper, create certain forces acting 
on the liquid coating material tending to disrupt the evenness 
of the final coating on the web. More particularly, the coating 
tends to neck down and stay with the rolls as the web exits 
therefrom to produce what is called a film split pattern. This 
action is more prevalent when higher coat weights are applied 
to the web; and in order to produce a quality coating of the 
web, the coat weight of the coating has to be kept relatively 
low. As a practical matter, these coat weights are not greater 
than 4 or 5 pounds per ream on each side of the paper; with at 
tempts to attain higher coat weights resulting in unacceptable 
coatings having uneven thickness and surface patterns. Even 
with these coat weights of 4 to 5 pounds, some substantial 
amount of the coating material on the final product will be im 
pregnated into the paper rather than adhered to its surfaces. 
This is due to the pressure created on the coated paper by the 
doctor rolls. Because of this, coated paper produced in a size 
press will not be of the same high quality as would be a coated 
paper with the same coat weight but with the coating material 
substantially all adhered to the surfaces of the paper. 

Also, because of the large size of the doctor rolls typically 
employed in a size press, the speed at which these rolls are 
driven and thus, the speed at which the web can be fed 
through the machinery is limited. In a conventional size press, 
the maximum acceptable speed of the web is about 1,200 ft. 
per minute. Higher speeds of the web create problems in 
properly applying the coating to the web, with the doctor rolls 
tending to cause splattering of the coating material. 

in addition to these limitations as to coat weight and web 
speed, size press units are usually best suited for coating paper 
webs with coating materials having no more than about 45 
percent solids content. With higher solids content, more un 
desirable coating patterns are produced on the final product. 
The above-discussed operating characteristics of the conven 
tional size press limit its versatility and thus the variety of 
coated paper products capable of being produced thereby. 

in the conventional blade coating apparatus employing a 
steel doctor blade for scraping off excess coating, the coating 
of the opposite sides of the web is effected in two successive 

2 
be dried after the first coating operation, before the web is 
coated on its other side, and then dried again after the second 
coating operation and before the web is further processed. 
This not only affects the ultimate cost of the finished product 
due to the very nature of the coating process; but also requires 
that considerable area be provided for installation of the 
necessary equipment. Also, the operating versatility of such 
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equipment is not completely satisfactory. For example, such 
equipment is only suited for operating at web speeds above 
600 to 800 ft. per minute and usually at speeds above 1,000 ft. 
per minute. In some coating applications, however, it is desira 
ble to run the web through the coater at speeds below these 
values. These lower speeds may, for example, be found desira 
ble with certain coating materials in order to produce a quality 
coating. With the conventional blade coating apparatus using 
a steel trailing blade, speeds much lower than 1,000 ft. per 
minute result in lower quality than that obtained at speeds 
over 1,000 ft. per minute since at these lower speeds, the con 
ventional blade coater cannot effectively control the coat 
weight of the coating. 

SUMMARY OF THE INVENTION 

In accordance with the teachings of the present invention, 
there is provided a coating apparatus having a wider operating 
range than conventional devices. More particularly, with ap 
plicant's coating system, web speeds in excess of 1,400 ft. per 
minute and web speeds below 600 ft. per minute may be used 
to thus permit the selection of a wider range of base sheets and 
coating materials. In addition, generally higher coat weights 
may be applied to opposite sides of the web than with conven 
tional equipment, and coating materials having a wider range 
of solids content of pigment and adhesive may be used. For ex 
ample, higher coat weights may be applied at lower solids con 
tent than is possible with conventional coating apparatus. By 
being able to use coating materials having varying charac 
teristics and properties and by being able to selectively change 
the operating conditions of the coater, a wider range of high 
quality coated products can be produced. 

Generally, the coating apparatus employed with applicant's 
coating system include suitable means for applying a layer of 
coating to the opposite sides of the web, feeding means for 
feeding the coated web away from the coating station and 
through a metering station, and a drying station through which 
the web is then fed to dry the coating. In the metering station, 
there is provided a pair of metering blades engaging against 
the opposite sides of the coated web; and in accordance with 
the teachings of the present invention, these metering blades 
are constructed of flexible material and are each provided 
with a flat beveled working surface for engagement with the 
coated web. The blades themselves extend freely from a sup 
port means on opposite sides of the web and at an acute angle 
relative to the movement of the web therebetween. This angle 
of extension or head angle of the blades and the angle of bevel 
of the individual blades is so chosen that positioning of the 
blades in opposed relationship with each other will cause their 
beveled working surfaces to oppose each other and establish 
at least a partially flush engagement along their beveled sur 
faces with the opposite sides of the coated web. 
As compared to conventional coating apparatus where the 

doctoring mechanisms have a more or less line contact or at 
best a very limited area of contact with the coated web, the 
flat beveled working surfaces of the opposed metering blades 
of the present invention engage against the opposite sides of 
the coated paper over a substantial area thus decreasing the 
pressure needed to effect a proper control of the coating ap 
plication. Accordingly, the opposed blades of the present in 
vention function to actually meter and smooth the layer of 
coating applied to the opposite sides of the paper rather than 
to merely remove excess coating with a scraping action. In ad 
dition, the construction and orientation of the opposed blades 
are such as to minimize wearing thereof and thereby increase 

single coating operations. This, in turn, requires that the web 75 their operating life to about four times that of the steel doctor 
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blades used in conventional blade coating apparatus. Also, 
with the present invention, the coating is advantageously ap 
plied to the opposite surfaces of the paper without the un 
desirable impregnation of the coating material into the paper 
as occurs with conventional coating apparatus. 

Generally, a higher quality coated paper can be produced 
with the coating system of the present invention; and by con 
trolling such variables as the amount of extension and the 
angle of extension of the blades and by using blades having dif 
ferent flexing characteristics and beveled working surfaces 
and by varying the pressure urging the blades against the op 
posite sides of the web, a wide variety of high quality coated 
paper may be produced under selected operating conditions 
of the apparatus. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation of the improved coating system of 
the present invention; 

FIG. 2 is an enlarged view of the opposed blade doctor 
mechanism shown in F.G. 1, 

FIG. 3 is a cross-sectional view of one of the doctor blades 
shown in FIG. 2; 

FIG. 4 is an enlarged view of a pair of opposed doctor 
blades of the present invention showing their relative position 
ing with respect to the coated web; 1. 

FIG. 5 is a cross-sectional view of the blade holder shown in 
F.G. 2; and 

F.G. 6 is a graph representing the affect of certain variables 
on the coat weight of the coated paper produced with the 
coating system of the present invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in FIG. 1, the coating apparatus of the present in 
vention generally includes a coating station having a pair of 
applicator rolls 2 for applying coating material to opposite 
sides of the web being fed therebetween. The rolls 2 are 
rotatably mounted in associated troughs 3 in which the coat 
ing material to be applied to the web is contained. The web of 
paper to be coated, designated at 4, is supplied from a supply 
roll 5 rotatably mounted on suitable means, not shown. As the 
web is fed from the supply roll, it is initially directed around a 
guide roll 6 and fed in an upward, vertical direction through 
the coating station. A metering station 7 is disposed above the 
coating station 1; and above this, there is a drying station 8 
having suitable drying devices such as infrared burner units 9 
and steam can dryers, one of which is shown at 9". For feeding 
the web through the coating apparatus, the steam can dryers 
are advantageously driven by a suitable motor, not shown. 

In accordance with the teachings of the present invention, 
an improved metering mechanism is provided for metering the 
coating material applied to the web. As most clearly seen from 
FIG. 2, the improved metering mechanism of the present in 
vention is constructed for operation under various positions of 
adjustment. More particularly, this mechanism includes a pair 
of opposed metering blades 10 for engaging against the op 
posite sides of the coated web, blade holders 11 for clamping 
the blades at a point rearwardly of their free working ends, 
slidable carriages 12 for mounting the blade holders in 
selected angular positions, and pneumatic piston-cylinder 
units 13 for urging the metering blades into selected opposed 
engagement with the coated web. 
The presently preferred blade holders 11, one of which is 

shown in FIG. 5, include opposed clamping members 14, 15 
extending the length of the blades across the web to be coated. 
The clamping members provide a hollow interior in which a 
blade cartridge 16 is removably disposed; and the cartridge it 
self is constructed of two halves removably connected 
together by suitable means (not shown) for holding the blade 
10 therein. In order to assure an accurate, parallel alignment 
of the blades 10 with the coated web and to compensate for 
any irregularities in this alignment that may be caused due to 
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4. 
than rigidly mounted in their associated cartridges and in 
spaced relationship relative to the walls 14' and 15" of the 
clamping members 14 and 15. In the presently preferred con 
struction, the resilient mounting of the blade within the clamp 
ing members and cartridge is accomplished by providing an in 
sert 17 of the same flexible material as is used for the blade; 
this insert being positioned on the side of the blade facing the 
coated web to be metered. Therefore, upon engagement of the 
blade with the coated side of the web and flexing thereof as 
more fully described below, the rear end of the blade will tend 
to become bowed into the flexible insert and the surface of the 
blade facing away from the coated web will move into non 
rigid engagement with the edge of the blade clamping member 
15 at the outer extent of its wall surface 15'. With this con 
struction, the opposed blades will present substantially paral 
lel surfaces engaging opposite sides of the coated web and 
thereby produce an even metering and smoothing of the coat 
ing on the paper. 
A further advantage of the blade holder as shown in FIG. 5 

resides in the construction of the cartridge unit 16. As in 
dicated above, the cartridge is removably positioned in the 
hollow interior of the clamping members. Thus, the blades 
may be secured to the cartridge at a point remote from the 
coating apparatus and be ready for quick placement within the 
clamping members when it is desired to change blades 
because of wear or to substitute a blade of different construc 
tion for a particular coating operation. In addition, the car 
tridge is provided with a plurality of shims 18, 18' at the ends 
of the insert with with the shims 18' supporting the rear end of 
the blade. With this construction, a blade having a worn work 
ing surface may be reground and reinserted into the cartridge 
with the same length of extension from the blade clamping 
members as the length of extension of the original, new blade. 
This is readily effected by removing one or more of the shims 
18 and adding a corresponding number of shims 18' of the 
same thickness. Also, the inclusion of these shims 18, 18' pro 
vides a convenient means by which the blade extension of any 
blade, new or reground, may be adjusted accurately within a 
limited range. 
For permitting adjustment of the angle of extension or head 

angle of the opposed blades relative to the web passing 
through the metering station, the base of each blade holder 11 
is rotatably secured to a support shaft 19 about which it may 
be rotated. The angular position of the blade holders is con 
trolled by a pair of adjusting screws 20, each of which is 
pivoted to an upstanding support assembly 21 of one of the 
carriages 12 and threadedly received through an arm member 
22 fixed to the base of the blade holder associated with the 
carriage. Accordingly, rotation of the screws will cause an an 
gular adjustment of the blade holders; and for indicating the 
angle of extension at which the blades are set, suitable scales 
23 are provided. 
For setting the metering blades in opposed engagement with 

the coated web, the carriages 12 are moved horizontally along 
guide tracks 24 on which they are slidably mounted. Move 
ment of the carriages is, in turn, controlled by the pneumatic 
piston-cylinder units 13 to which they are attached. Adjusta 
ble stop members 25 are provided so that once a particular an 
gular setting for the blades has been determined, these stops 
may be positioned in the appropriate location along the tracks 
24 to accurately align the blades relative to the path of move 
ment of the web through the metering station. 

in accordance with the teachings of the present invention, 
the metering blades 10 are constructed of flexible material. A 
material found admirably suited for this purpose is polyu 
rethane such as that manufactured under the trade name 
ISOTHANE by the Carborundum Company. This material is 
of medium softness having a durometer hardness of 95 Shore 
A and a P & J (Pusey and Jones) plastometer value of 20. 
Other polyurethanes such as the harder polyurethane having a 
durometer hardness of 70 Shore D and a P & J plastometer 
value of 4 and the softer polyurethane having a durometer 

the clamping members, the blades 10 are resiliently rather 75 hardness of 90 Shore A and a P & J plastometer value of 27 
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have also been found suitable especially where one of these 
blades is used in combination with a polyurethane blade of 
medium softness. Further properties of these polyurethanes 
are set out in Table I, below. 

6 
of the coated web, there is a component of force produced 
which is in a direction extending along the path of movement 
of the web; and therefore, the resultant force acting on either 
side of the coated web is in a direction extending at an acute 

TABLE 1.-SPECIFICATIONS OF POLYURETHANE MATERIAL 
Polyure- Polyure- Polyure 
thane 90 thane 95 thane 70 

Property Shore A Shore A Shore D 

100% modulus, p.S.----------------------------- 1,000 1,600 3,600 
300%modulus, p.S.i.-------------------- - - - 1,700 3,200 -------------- 
Tensile strength, p.s.i.------- >6,000 >6,000 >6,000 
Elongation at break percent.---------------- 425 400 200 
Thermal conductivity Bt 
inch)---------- 0.917 0.862 0,854 

Specific gravity 1, 10 1, 13 1, 18 
Coefficient of linear expansion inchlinchi F. 

32 F. to 75° F------------------------- - 101X0-4 0.89X10-4 0.82X10-4 
75 F. to 212 F----------------------------- 0.95X10-4 0,89X10- 0.83X10-4 

Compression set percent (Methoda) ASTM 0-395- 9 9 -------------- 

in addition to these polyurethane materials, such materials 
as Nylon, Teflon and polyethylene having operating charac 
teristics equivalent to those of the polyurethane, as more fully 
described below, are suitable for use as metering blades in the 
present invention. Also, certain rubber materials may be suita 
ble although generally rubber would not have the same long 
wearing properties as polyurethane. 

In constructing the metering blades for use in the coating 
system of the present invention, different angles of bevel rang 
ing from 30° to 50 and different thicknesses ranging from 4 
to 4 inch have been found suitable. In FIG. 3, the presently 
preferred construction of a polyurethane blade having a du 
rometer hardness of 95 Shore A is shown. The thickness of the 
blade is % inch and the angle of bevel of the working surface is 
40. In addition, the blade is provided with a back surface 27 
adjacent the leading edge of its working surface 26. This back 
surface has a total area which is a small fraction of the area of 
the working surface and is formed by tapering back the lead 
ing edge of the working surface at an angle of about 90° or 95. 
An alternative construction of the back surface of the blade is 
shown in dotted lines in FIG. 3. Here the back surface is di 
vided into two segments 27' and 27'. The particular construc 
tion chosen will depend mainly on the thickness of the blade. 
The creation of this back surface increases the thickness of the 
blade at the leading edge of the working surface, thus lessen 
ing imperfection due to wear along this edge and improving 
the coating characteristics of the web. A blade having a work 
ing surface with a thin feathered edge, as opposed to the blunt 
tip construction shown in FIG. 3, may tend to be too flexible 
and therefore nonresponsive to pressure variations urging the 
blades against opposite sides of the web. Also, such thin edges 
on the working surfaces of the opposed blades tend to vibrate 
as the web is fed therebetween and wear rapidly to produce a 
ragged contour and thus an irregular coating pattern. 

In fixing the opposed blades in opposed working operation, 
the angle of extension of each blade, that is, the angle at which 
it extends from the blade holder as measured from the vertical 
path along which the web moves, is set at a value greater than 
the angle of bevel of its working surface so as to effect an ini 
tial toe-to-toe engagement of the blades with opposite sides of 
the coated web. With the blade construction of FIG. 3, the an 
gles of extension ranging from above 40' to about 60 have 
been found suitable. Preferably, the amount of extension of 
the blades is between A inch and 1% inches. 
As shown in FIG. 4, the blades are urged toward each other 

with a force sufficient to cause flexing thereof and to thus 
bring their working surfaces into at least a partially flush en 
gagement with the opposite sides of the coated web. The 
amount of flexing is controlled by the setting of the stops 25 
and the setting of the pressure exerted by the two pneumatic 
piston-cylinder devices 13. Suitable pressure settings for 
producing the desired amount of flush contact of the blades 
with the coated web have been found to range from about 8 to 
30 p.s. i. gauge. The pressure exerted by the pneumatic piston 
cylinder devices is in the horizontal direction. Due to the flex 
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angle to the path of movement of the web. 
in setting the coating apparatus of the present invention for 

operation, there are two ultimate factors which can be varied 
by adjustment of the flexible opposed blade unit to vary the 
coat weight of the final product, these being the area of flush 
contact of the working surfaces of the blades with the opposite 
sides of the coated paper and the pressure per unit area ex 
erted by these working surfaces against the opposite sides of 
the paper. These two ultimate factors are, in turn, dependent 
on certain secondary characteristics of the blade unit, namely 
the blade material, blade thickness, amount of blade exten 
sion, angle of blade extension and air cylinder pressure pro 
vided by the units 13. 

Generally, an increase in air cylinder pressure causes the 
opposed blades to deflect. This deflection brings the blade 
bevels from toe-to-toe position towards flush position and thus 
increases the area of blade coming in contact with the web. 
The increase in air cylinder pressure tends to decrease the 
coat weight while the simultaneous increase in surface area of 
the blade contact with the web tends to increase coat weight. 
The actual coat weight obtained is the resultant of these two 
effects. When the flush position is reached, further increase in 
pressure decreases the area of contact because it moves from 
flush to a heel-to-heel contact and away from the toe. FIG. 6 
shows the affect of area of contact and pressure on the final 
coat weight of the paper. The line ABC represents the drop in 
coat weight with increase in air cylinder pressure if the area of 
blade contact with the web would have remained constant. 
The graph AEFG shows the increase in coat weight due to in 
crease in area of contact with the web if the air pressure would 
have remained constant. AHJK represents the resultant curve 
representing the resultant coat weight against air pressure. 
When the bevels of the blades approach a full flush position, 

the rate of increase in area of contact with the web increases 
at a higher rate than a unit increase in air pressure and thus the 
curve AEFG is shallower first and it becomes increasingly 
steep. When the full flush position is reached, the further in 
crease in air pressure causes the blades to ride on the heel only 
with subsequent reduction in contact area with the web and 
thus the graph FG is shown dropping back. The rate of 
decrease in coat weight due to increase in pressure remains 
constant while the rate of change in coat weigh due to the 
change in contact area of bevels does not remain constant, 
and thus the resultant curve AHJK. 
Thick blades or lower blade extension or higher head angles 

(i.e. angle between the head and the vertical web) or com 
binations of all three gives lower blade flexibility and the 
shape of the curve AEFG will be replaced by curve ALMN, 
which is shallower for a wide range of air pressures and thus 
the new resultant coat weight decreases for a wider range of 
pressures. Thinner blades, higher extensions and lower head 
angles tend to give the curve APQR in place of curve AEFG. 
In this case, the area of contact with paper increases very 
rapidly and the heels are reached at lower air pressures. In a 

ing of the blades, however, as they engage the opposite sides, 75 coating operation, the blades may be set anywhere between 
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toe-to-toe and heel-to-heel relationship. Generally, with coat 
ing materials having higher solids content, less area of contact 
is required to produce a given coat weight. Here, the blades 
would be near a toe-to-toe relationship. Conversely, with 
coatings having lower solids content, the opposed blades 
would be set nearer a full flush engagement with the opposite 
sides of the coated paper to produce a given coat weight. 
By selecting blades having particular physical charac 

teristics and by selecting different operating conditions for the 
blade unit, a wide range of coated products having coat weight 
characteristics superior to the products of conventional coat 
ing apparatus can be produced. In addition, the coat weight of 

5 

O 

8 
the final product can be varied by changing the solids content 
of the coating material and the speed at which the web is run 
through the opposed metering blades. 

Representative results of tests run under various operating 
conditions of the coating apparatus of the present invention 
are set out in Table II and Table III below. The coat weights 
are a measurement of the coating on both sides of the paper 
and are given in pounds per book paper ream of 500 sheets of 
25 inches x 38 inches. Also, the blade materials in Table III 
are designated by letters S, M., H and PE; with S representing 
the soft polyurethane 90 Shore A, M representing the medium 
soft polyurethane 95 Shore A, H representing the hard polyu 
rethane 70 Shore D, and PE representing polyethylene. 

TABLE II.-EFFECT OF DIFFERENT VARIABLES ON COAT WEIGHT WITH TWO POLY 
URETHANE BLADES HAVING SAME DUROMETER HARDNESS (95 SHORE A) 

Percent Web speed 
solid 

Variable Content 

PreSSure---------------- 53.5 
53.5 
53.5 

Pressure.-- - - - - - - - - - - - - - 53.5 
53.5 
53.5 

Angle of extension.------ 53. 6 
53. 6 
53.6 

Angle of extension------ 53.5 
53.5 
53.5 

Blade thickneSS--------- 53.5 
53.5 

Angle of extension.----- 53.5 
53.5 

Angle of extension------ 53.4 
53.4 

Web Speed.-------------. 52.9 
52.9 
52.9 

Web Speed.-------------. 50, 
50. 
50, 1 

Blade pres- Coat 
sure (Air Weight 

Blade Blade Angle of cylinder in 
in ft. thickness, extension, extension, pressure) number? 

per nin. in. in. in p.s.i.g. eal 

500 % 34 55 8 14.3 
500 % % 55 15 11.9 
500 % % 55 30 8.2 

500 % % 47% 8 23.0 
500 % % 473 15 19.7 
500 3-3 % 47% 30 15.9 

500 % % 50 12 12.7 
500 4. % 52% 12 8.3 
500 4. 34 55 2 7. 9 

500 % % 50 12 17.5 
500 % % 52% 12 3.1 
500 % % 55 2 10.3 

500 % % 55 8 14, 3 
500 % % 55 8 8.2 

500 %. % 8 14.3 
500 % % 8 23.0 

500 % 1. 8 0.5 
500 % 1. 8 20, 7 

400 4. % 13.4 
600 4. % 8,8 
800 4. % 23.4 

400 % 1. 11.8 
600 4. 4.0 
800 % 1. 8.0 

TABLE III.-EFFECT OF DIFFERENT VARIABLES ON COAT WEIGHT WITH DIFFERENT COMBINATIONS OF 34' BLADE 
MATERIALS 

Blade 
pressure 

Web (air Coat 
Percent speed in Blade cylinder weight in 

solid ft. per Blade extension, Angle of pressure) number 
Variable content min. material in. extension, in p.S.i.g. cal 

Angle of extension------------------------------------------ 50.7 650 PE 134 44 -------------- 18.4 
M 1% 45 

50.7 650 PE % 54 -------------- 10.0 
M 14 53 

Length of extension and agic of extension------------------ 50.2 350 M 1% 58 - - - - - - - - - - - - - - 6.5 
S 1516 54 

46, 4 350 A. 1% 57 -------------- 7.5 
S 2 51 

Length of extension and angle of extension.------------------ 53.5 350 H 1% 50 -------------- 12.0 
S % 47% 

53.5 350 H -3 50 -------------- 9.4 
S % 53 

Length of extension, angle of extension and pressure--------- 55.1 500 PE 1% 58% 7 I6, 4 
S % 57% 

55, 500 PE 1% 59 30 8.4 
S 2 53% 

Percent solid content and Web speed------------------------ 56.1 500 S 2 56 15 7.5 
S 2 55-2 

56, 1 750 S 3 56 15 0, 1 
S 43 55% 

Length of extension, angle of extension.................----- 46.6 350 H 1% 58 7 6.7 
M % 54% 

46.6 350 H. 1% 52% 7 8,3 
M 1% 52% 
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As is seen from examination of the Tables II and III, above, 
higher coat weights are obtained where a pair of polyurethane 
blades having a durometer hardness of 95 Shore A are used. 
Also, with such blades, the higher coat weights are obtained 
by using the thicker 98-inch blades with a blade extension of '4 
inch; the lower blade pressures and the smaller angles of ex 
tension. 
As is seen from Table III, other blade combinations may 

also be used although the coat weights of the final product are 
not as high. Generally, the control over the coat weight is af. 
fected by the flexibility of the blade unit. If the unit becomes 
too flexible, the pressure acting on opposite sides of the web 
cannot be properly regulated. If, on the other hand, the blade 
unit becomes too stiff, it will tend to produce an irregular 
coating because the loss of flexibility results in a loss in the 
metering and smoothing action of the blades on the coating. 
As indicated above, however, flexibility of any particular 
blade is dependent on the thickness of the blade, the amount 
of blade extension and the head angle of the blade. Ac 
cordingly, in choosing the particular materials for the blades, 
these factors are to be considered in setting the blade unit so 
as to provide the necessary flexibility for producing accepta 
ble coated paper. 
With the construction of the coating apparatus of the 

present invention, the quality of the coated paper for a given 
coat weight and solids contentis generally higher than that ob 
tainable with presently available, conventional coating ap 
paratus. The higher quality for a given coat weight as obtaina 
ble with the opposed blade construction of the present inven 
tion has special significance, for example, in high opacity light 
weight grades of paper where the highest ratio of base sheet 
weight to coating is desired so as to maintain the highest possi 
ble sheet strength and opacity. 
With the flexible blade unit of the present invention, it is 

also possible to obtain higher and a greater range of coat 
weights for a coating material having a given solids content 
than with conventional coating methods. Not only may a wide 
variety of coating materials be satisfactorily used by the op 
posed blade construction of the present invention but also the 
flexible blade unit enables the apparatus to be run over a 
range of web speeds greater than is possible with conventional 
coaters while still maintaining a high quality coating. Also, the 
coating profile of the final product is enhanced due to the non 
rigid mounting of the blades in the blade holders. 

In addition to the versatility of the coating apparatus of the 
present invention and the variety of the quality coated 
products which it is capable of handling, the construction and 
physical properties of the opposed blades and the manner in 
which they are oriented relative to each other as a working 
flexible unit, contribute to increasing the life of the individual 
blades over that of steel blades used in conventional coating 
systems. Also, the overall construction of the system provides 
an apparatus which is compact in size and efficient in opera 
tion. 
The above description of the present invention has been 

made with particular reference to the presently preferred em 
bodiment; however, it is to be understood that various changes 
thereto may be made without departing from the scope of the 
invention as set forth in the following claims. 

I claim: 
1. In a paper web coating apparatus having means for 

directing the web along a predetermined path, means for ap 
plying a layer of coating material to both sides of said web as it 
moves along said predetermined path, and metering means for 
metering the layer of coating on said web as it progresses 
through a metering station located along a straight portion of 
said predetermined path, the improvement wherein said me 
tering means comprises: 

a. a flexible blade unit having opposed elongated flexible 
blades located on opposite sides of said web in said meter 
ing station, each of said blades having a base portion and 
a flat beveled working surface along one elongated edge 
thereof facing one side of said web, 

O 
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b. clamping means for clamping said blades at the base por 

tion thereof and at a location spaced from said working 
surface with said blades extending at an acute angle rela 
tive to the path of movement of said web through said me 
tering station and with the working surfaces thereof in op 
posed relationship; and 

c. means for urging said blades in a direction toward each 
other with a force sufficient to establish at least a partially 
flush engagement of said working surfaces with the op 
posite sides of the coated web. 

2. In a paper web coating apparatus having means for 
directing the web along a predetermined path, means for ap 
plying a layer of coating material to both sides of said web as it 
moves along said predetermined path, and metering means for 
metering the layers of coating on said web as it progresses up 
wardly through a metering station located along a vertical por 
tion of said predetermined path, the improvement wherein 
said metering means comprises: 

a. a pair of elongated opposed flexible blades located on op 
posite sides of said web in said metering station, each of 
said blades having a base portion and a flat beveled work 
ing surface along one elongated edge thereof facing one 
side of said web; 

b. clamping means for clamping said blades at the base por 
tion thereof and at a location spaced from said working 
surface with said blades extending upwardly at an acute 
angle relative to the path of movement of said web 
through said metering station and with the working sur 
faces thereof in horizontally opposed relationship; and 

c. means for urging said blades in a horizontal direction 
toward each other with a force sufficient to establish at 
least apartially flush engagement of said working surfaces 
with the opposite sides of the coated web. 

3. The improvement in the web coating apparatus as set 
forth in claim 2 further including: 
a slidable carriages for supporting said blade clamping 
means, said carriages being mounted for movement rela 
tive to each other along a horizontal path to move said 
blades horizontally toward each other; 

b. adjusting means for adjusting the angle of extension of 
said blades; and - - - - - - - 

c. selectively operable control means for positioning said 
carriages in adjusted locations along said horizontal path 
with said blades engaging the opposite sides of the coated 
web under selected amounts of pressure. 

4. The improvement in the web coating apparatus as set 
forth in claim 2 wherein: 

a. the angle of bevel of the working surface of each blade is 
less than the acute angle of extension of said blades rela 
tive to the path of movement of the web through said me 
tering station. 

5. The improvement in the web coating apparatus as set 
forth in claim 4 wherein: 

a. the angle of bevel of the working surface of each blade is 
between about 30-50', and 

b. the angle of extension of said blades is between about 35 
and 55. 

6. The improvement in the web coating apparatus as set 
forth in claims wherein: 

65 

70 

75 

a. blades are constructed of plastic material having a P & J 
plastometer value of between about 4 and 27. 

7. The improvement in the web coating apparatus as set 
forth in claim 6 wherein: 

a. said blades are constructed of polyurethane having a du 
rometer hardness of about 95 Shore A. 

8. The improvement in the web coating apparatus as set 
forth in claim 7 wherein: 

a. the thickness of said blades is between about 4-4 the 
length of extension of said blades from said clamping 
e2S. 

9. The improvement in the web coating apparatus as set 
forth in claim 8 wherein: 

a. the angle of bevel of the working surfaces of each blade is 
about 40, 
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b. the angle of extension of each blade is about 55, and 
c. the blades each have a P & J plastometer value of about 

20. 

10. The improvement in the web coating apparatus as set 
forth in claim 9 wherein: 

a, each of said blades is tapered back at the leading edge of 
said working surface at an angle to form a back surface of 
an area equal to a small fraction of the area of said work 
ing surface. 

5 
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11. The improvement in the web coating apparatus as set 
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12 
forth in claim 10 further including: 
a slidable carriages for supporting said blade clamping 
means, said carriages being mounted for movement rela 
tive to each other along a horizontal path to move said 
blades horizontally toward each other; 

b. adjusting means for adjusting the angle of extension of 
said blades; and 

c. selectively operable control means for positioning said 
carriages in adjusted locations along said horizontal path 
with said blades engaging the opposite sides of the coated 
web under selected amounts of pressure. 
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