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[57] ABSTRACT 

Apparatus for supplying molten coating through a nar 
row extruding gap in a distributor head to a pond con 
?ned between a supported web and a metering blade 
carried by the head downstream of the gap. The me 
tering blade extends from the lower surface of the gap 
and supports the pond. A heat shield is mounted to 
the upper gap de?ning member and extends over the 
pond to prevent heat loss from the coating material. 

16 Claims, 3 Drawing Figures 
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NON-AQUEOUS COATING WEBS 

This invention relates to non-aqueous coating of 
webs. _ 

Objects of the invention are'to provide thin, uniform, 
smooth coating on webs, efficiently (e.g., at high web 
speeds); even with highly viscous, quick setting, print 
ing grade coating material having low necking strength 
and'applied to publication paper; with inexpensive, re 
liable, easily maintained equipment. ' ‘ 

The invention features. supplying _ molten coating 
through a narrow extruding gap in a distributor head, to 
a pond con?ned between the web and a metering blade 
carried by ‘the head directly downstream of the gap. In 
preferred embodiments the pond is no greater than 
one-fourth inch deep; an'adjustable spreader de?nes a 
surface adjacent'the gap and is integral with the head 
through a ?exible neck, adjustment bolts being pro 
vided to raise or lower the spreader, ?exing the .neck, 
for gap control; the blade extends forward of the gap 
only'a short-distance, so that as coating curls ‘upwardly 
uponleaving the gap it contacts the web just beyond 
the top of the curl; the head is heated to maintain the 
molten condition of the coating; the head provides a 
chamber with an’ inlet portion tapering to an extruding 
portion including the gap; a shield above the pond 
retains heatand breaks up anyair ?lm on the moving 
web; the blade is rigid enough to exert great pressure 
on the web and backup roll (e.g., up to 50 pounds per 
inch of bladewidth); web speed is in excess of 1,000 
ft./min.; and the'coating sets almost immediately upon 
passing the blade, and is applied as thinly as under 3.5 
pounds per 3,300 ftf‘’. ’ e ' 7 

Other objects, features, and advantages will appear 
form the following description of a preferred embodi 
ment of the invention, taken together with the attached 
drawings thereof, in which: ' ' 

FIG. 1 is a semi-schematic elevation of a coating 
head connected to a ‘screw extruder; " ' 

FIG. 2 is a cross-section of the head in operating 
position against the backup roll; and 

FIG. 3 is a sectional view of-the head taken along 3— 
- 3 of FIG. '2. 

Hopper 10 is mounted at the inlet of a conventional 
heated screw ,extruder 12, the outlet of which is con 
nected through feed pipe 14 to central inlet 20 at the 
back of distributor head 22. 

Inlet 20 communicates with head chamber 24, rear 
walls 26 and 28 (HO. 3) of which slant from the inlet to 
the sides of the head, respectively, so that the forward 
portion 30 of chamber 24 extends across the full width 
of the head. Top and bottom walls 32 and 34 slant 
towards each other, diminishing the height of chamber 
24 to a narrow gap at portion 30. Top wall 36 of por 
tion 30 is provided by spreader 38 integral with the rest 
of head 22 through somewhat ?exible neck 40. Adjust 
ment bolts 42 (one shown in FIG. 2) extend across 
recess 44 above neck 40, and enable spreader 38 to be 
raised or lowered, with accompanying flexure of neck 
40, to control the gap in portion 30. 

Metering blade 50 (0.025 inch thick, preferred range 
0.025—0.l25 inch, with a 30° taper to a sharp point) is 
bolted to head 22 at the bottom of chamber portion 30, 
and protrudes forward of the head by three-eights inch 
(preferred range Vi-l .Sinch). 

2 
Te?on end deckles 54 and 56 are mounted at op 

posite sides of the head above blade 50. Heat shield 59 
is provided one-quarter inch above blade 50. Heating 
pads 60, and heating element 62 are respectively pro 
vided on the surface of the head and inside spreader 38. 
Head 22 is mounted on shaft 70 (FIG. 1) pivoted at 

opposite ends in bearings 72. Blade loading cylinders 
74 are mounted to rotate shaft 70 through arms 76. 
Cylinders 74 are pivoted to frames 80. 
The head is mounted adjacent rubber ('60 P. & J. 

hardness, with a preferred range of 0-200 P. & J.) 
covered backing roll 82. Associatedconventional web 
handling mechanism (not shown) is provided. 

In operation, web 90, of highly ?nished publication 
paper (0.0019 inch caliper), is threaded to pass over 
roll 82 at 2,500 ft./min. (preferred range exceeds 1,000 

» ft./min.). Pellets of thermoplastic printing grade coat 
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ing material (greater than 50 percent pigment content) 
are loaded in hopper 10" and convertedto a viscous 
(viscosity substantially greater than 10,000 centipoise) 
liquid which enters chamber'24. Head 22 is kept hot to 
prevent the coating from setting. Cylinders 74 are actu 
ated to position the head at an angle of 50". to the verti 
cal (preferred range 40°—70°) adjacent the web, and to 
load the tip of blade 50 against the web and roll 82 at 
30 p.l.i. (pounds per inch of blade width, with a 
preferred range of 20-50 p.l.i.). With the blade so 
loaded, end deckles 54 and 56 will barely contact the 
web, and shield 59 will be spaced about one thirty 
second inch from the web. Chamber portion 30 is set to 
a 0.030 inch gap (preferred range 0.020-0.090 inch). 
The molten coating will spread across the full width 

of the blade between the end deckles as it is forced 
through portion 30, and will curl away from blade 50 
upon leaving the head, as shown in FIG. 2. As the mass 
of coating bends back over toward the blade it hits and 
adheres to the moving web. As the web passes by the 
blade all but a thin ?lm of coating material (3.5 
lbs/‘3,300 ftF, preferred range 0.5-15 lbs/3,300 ft?) is 
retained in a small pond 96 above the blade, providing 
an extended area over which the web isexposed to mol 
ten coating. The fact that the coating mass is traveling 
generally parallel to the web at initial contact, and the 
provision of the pond, with its extended wetting area, 
and the metering blade, all result in a well adhered, 
uniform, smooth ?lm. The coating sets almost im 
mediately upon passing the blade. Shield 59 conserves 
heat in the pond, and breaks up the air ?lm adjacent 
the fast moving web. 
Other embodiments will occur to those skilled in the 

art and are within the following claims: 
What is claimed is: 
1. Apparatus for applying a hot melt coating material 

to a moving web, comprising: 
a. a backup roll mounted to rotate and support said 
web, 

b. a source of non-aqueous melt of said material, 
0. a distributor head having top and bottom mem 

bers, said distributor head being connected to said 
source and further having ’ ' 

1. an extruding gap de?ned by said top and bottom 
members, said top member forming a top wall 
for said gap and said bottom member forming a 
bottom wall for said gap, 
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2. a hot rigid metering blade mounted to said bot 
tom wall of said gap and having an upper surface 
in contact with'said material, said blade extend 
ing from said gap to provide a metering edge 
directly downstream of said gap, and 

3. means including said top wall forming an ad 
justable spreader for determining the size of said 
gap, 

d. means for heating said distributor head to main 
tain the molten condition of said material, 

e. means mounting said heat to have an operating 
position with said metering edge in contact with 
said web and pressed against said roll, to thereby 
con?ne with said blade and web a pond of said 
molten material, 

f. said pond providing a web wetting zone, and 
g. a shield mounted to the top member of said dis- . 

tributor and extending therefrom above said pond 
to a point adjacent said web to conserve heat to 

. said pond and to break up any air ?lm on said mov 
ing web. ' 

2. The apparatus of claim 1 wherein said head pro 
vides a chamber having an inlet portion and an extrud 
ing portion of reduced height, said spreader providing a 
surface of said extruding portion and being movable to 
determine said height. 

3. The apparatus of claim 2 wherein said spreader is 
integral with the rest of said head through a ?exible 
neck, and an adjusting bolt is provided to raise or lower 
said spreader by ?exing said neck. 

4. The apparatus of claim 1 wherein said blade ex 
tends downstream of said gap a limited distance, con 
trolled so that said material issuing from said gap and 
initially curling away from said blade will contact said 
web near the top of the curl. . 

5. The apparatus of claim 1 wherein the pressure of 
said blade against said roll is at least 20 pounds per inch 
of blade width. 

6. The apparatus of claim 5 wherein said pressure is 
about 30 pounds per inch of blade width. - 

7. The apparatus of claim 1 wherein said blade is 
between 0.025 and 0.l25 inch thick and extends 
downstream of said gap by between one-quarter inch 
and 1.5 inch. 
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4 
8. The apparatus of claim 7 wherein said blade ex 

tends downstream of said gap by three'eights inch. 
9. The apparatus of claim 1 wherein said material is 

thermoplastic printing grade coating material and said 
web is highly finished publication paper. 

10. The apparatus of claim 9 wherein the viscosity of 
said molten material is at least 10,000 centipoise. 

11. The apparatus of claim 1 wherein said gap is 
between 0.020 and 0.090 inch high. 

12. The apparatus of claim 1 wherein said gap is no 
greater than 0.030 inch high. 

13. The apparatus of claim 1 wherein the weight of 
coating applied is between 0.5 and 15 lbs/3,300 ft.2. 

14. The apparatus of claim 13 wherein said weight is 
no greater than 3.5 lbs/3,300 ft’. 

15. A distributor head for applying a hot melt coating 
material to a moving web on a backup roll, comprising: 

a. said head having top and bottom members, and 
further having a chamber for receiving a molten 
su l of said material; ‘ - _ ; .> 

b. a regriyow extrusion gap leading from said chamber 
to an outside surface of said head, said extrusion 
gap being defined by said top and bottom mem? 
bers, said top member forming a top wall for said 
gap and said bottom member forming a bottom 
wall for said gap; 

c. a rigid metering blade mounted in said gap, form 
ing a portion of a bottom wall thereof, and extend 
ing therefrom with a metering edge directly 
downstream of said gap; 

d. means for heating said head and blade to maintain 
material in said chamber and gap in a molten con 
dition; 

e. means for adjusting the size of said gap; and 
f. a heat shield mounted to the top member of said 

distributor and extending from said head above 
said gap and blade to conserve heat in material 
being discharged from the gap on said blade. 

16. The apparatus of claim 15 wherein said means 
for adjusting the size of the gap comprises a spreader 
integrally formed with said head through a ?exible 
neck, said spreader forming an upper wall of said gap, 
and means for moving said spreader by ?exing said 
neck. - 

* * * * * 
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