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This invention relates to improvements in apparatus 
for applying and leveling coatings of paints or enamels 
after they have been applied to the surfaces of strips of 
materials while said strips are in motion. 
Another object of the invention is the provision of 

leveling rollers which have surfaces formed with lateral 
leads for removing from the surfaces of strips of mate 
rials deposits of paint or enamel and for thereby leaving 
on the surfaces of said strip coatings of a predetermined 
thinness. 
Yet another object of the invention is the provision in 

apparatus of the character described of threaded roller's 
which naturally have a right or left hand lateral lead and 
adapted to remove portions of paint or enamel coatings 
from the surface of an elongated strip and thereby to 
leave on the surface of said strip a coating of a predeter 
mined thickness and consistency. 
Another object of the invention is the provision of 

leveling rollers which have surfaces formed with lateral 
leads for removing from the surfaces of strips of mate 
rials deposits of paint or enamel and for thereby leaving 
on the surfaces of said strip coatings of a predetermined 
thinness, and including means to rotate said rollers so 
that the surfaces thereof in contact with the coating on 
said strip are moving in a direction counter to the direc 
tion of movement of said strip. 
Another object of the invention is the provision of 

leveling rollers which have surfaces formed with lateral 
leads for removing from the surfaces of strips of mate 
rials deposits of paint or enamel and for thereby leaving 
on the surfaces of said strip coatings of a predetermined 
thinness, means to rotate said rollers so that the surfaces 
thereof in contact with the coating on said strip are mov 
ing in a direction counter to the direction of movement 
of said strip, and including individual trough means be 
neath said rollers to catch the excess paint or enamel 
removed from the surfaces of said strips by said rollers. 
Yet a further object of the invention is the provision 

in apparatus of the character described of rollers having 
their outer surfaces threaded so as to give a lateral mo 
tion to the paint or enamel as the latter is being removed 
from the surfaces of the strips immediately after they 
have been coated. 
Yet another object of the invention is the provision in 

apparatus of the character described of rollers having 
their outer surfaces knurled with a lateral lead so that 
as the rolls remove excess paint or enamel from the 
coated surfaces of said strips the removal is effected in 
a lateral sense. 

Other objects and advantages of the invention will be 
apparent to those skilled in the art upon a study of this 
specification and the accompanying drawings. 

Referring to the drawings which illustrate diagram 
matically apparatus suitable for practicing the invention: 

Figure 1 is a diagrammatic representation of a strip 
being transported on a vertical path and several opera 
tions being performed on the same during its transit; 
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Figure 2 is a fragmentary view, partly in cross-section, 

of an applicator showing more details than those shown 
in Figure 1; 

Figure 3 is an elevational view showing a portion of 
my finely threaded roller for finally metering the thick 
ness of the coating to produce a predetermined thinness; 

Figure 4 is an elevational view similar to that of Fig 
ure 3, except that the threads thereon are coarser, for 
leveling the coating; 

Figure 5 is a perspective view of a portion of a modi 
fied roller having its outer periphery knurled or other 
wise configurated into a pattern other than threaded and 
adapted to level off and thin coatings to a level coating 
of a predetermined thickness; and 

Figure 6 is a diagrammatic representation of the strip 
and apparatus of Figure 1 with means being shown for 
conveying the strip along a vertical path at speeds above 
200 feet per minute. 
The apparatus shown herein for practicing the inven 

tion includes one of my improved applicators such as is 
shown, described, and claimed in my application Serial 
Number 326,256, filed December 16, 1952, now U.S. 
Patent No. 2,784,697. 
The applicator per se, Figures 1, 2 and 6, comprises 

a hollow cylindrical member 10 having a head 11 on 
one end thereof, and having an elongated stub shaft 12 
extending axially and outwardly therefrom into a bearing 
block 13 which is in turn secured on a support 14. The 
support 14 is a portion of a frame generally designated 
by the numeral 15. 
The other end of the applicator may be provided with 

a like head and stud shaft extending into a like bearing 
block, thus with aligned stud shafts extending into such 
bearing blocks, the applicator is freely rotatable, but for 
one restraining feature in which an arm 16 has a curvi 
linear portion which embraces the shaft 12 and terminates 
in a tab portion 18, and aligned holes in the arm and 
in said tab portion accommodate a clamping screw 19 
which effects and maintains a positive fixed relation be 
tween said arm and said applicator. 
The frame 15 carries a vertical shaft 20 which has 

threads 21 thereon. The shaft 20 extends through a suit 
able hole in the arm 16, and a lower nut 22 and an 
upper nut 23 are used to slightly rotate the applicator 
10 and thereby adjust the relation of a longitudinal slot 
25 in the applicator relative to the strip material to be 
coated and thereby the thickness of the coating applied 
upon the surface of the elongated strip is controlled. This 
slot or slit 25 is formed in the body of the cylindrical 
member 10 and extends longitudinally from end to end 
thereof. The body 10 (Figure 2) also has flattened 
surfaces adjacent to the edges which define the slot 25. 
One of these flattened surfaces carries a flat plate mem 
ber or blade 26, the longitudinal edge 27 of which is ad 
justable relative to the edge of the slot for regulating 
the effective width of said slot and consequently the 
quantity of coating material delivered to an elongated 
strip 24. The blade 26 is held to the body 10 by means 
of screws 28 extending through elongated holes in the 
blade and engaging threaded holes in the body 10. Back 
ing up the outer edge of the blade are screws 28a which 
are provided for retaining any desired adjustment. 

This elongated strip 24 is carried on transporting rollers 
(not shown) and is moved upwardly along a vertical 
path at a predetermined rate, and it is understood that 
this strip has previously been processed and cleaned to 
make it chemically clean and it retains sufficient heat 
to maintain it at a temperature which is sufficiently be 
low the flash point of the paint or other coating material 
to provide a practical factor of safety. 
The paint or other coating materials are also main 
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tained at elevated temperatures approaching the tempera 
ture of the strip 24. 
The applicator 10, which may be best seen in Figures 

1 and 2 has a fitting 28 which threadedly engages a hole 
in the end of the applicator, and a conduit 39 is con 
nected to the fitting 20 by means of an element 29 of 
the fitting. The conduit 30 is connected to a source of 
paint or other coating fluid, it being understood that the 
solvent content thereof is substantially less than the 
amount of solvent ordinarily employed. 
The coating fluid is delivered via the conduit 38 and 

the fitting 20 to the hollow interior 3 of the applicator 
under pressure, and in many instances the applicator and 
the conduit may be insulated in any suitable manner to 
minimize the leakage of heat from the coating fluid. 
Now when applying coating fluids at the rates referred 

to herein, the adjustments above referred to do not pre 
vent an excess of said coating fluids from being applied 
to the surfaces of said strip and for this reason I pro 
vide a leveling roll spaced apart from the applicator. 
This “leveling roll' may comprise a roll 30 having fairly 
coarse threads 29 formed on the outer periphery thereof. 
This roll has a shaft extension 33 on one end, and a 
similar shaft extension 32 on the other end thereof. 
A vertical frame member 33, is connected to the base 

portion 15 and it extends upwardly. A horizontal arm 
34 extends laterally from the vertical frame member 33 
and supports a bearing 35 into which the shaft 3 is 
journaled. The shaft 32 is journaled in a similar bear 
ing supported on a similar horizontal arm (not shown). 
The periphery of the roller 30 may contact the face 

24a of the strip 24. In order to make the leveling rol 
most effective it should be rotated in either direction. 
prefer to rotate the roller 30 in a direction counter to 

the movement of the strip 24, as indicated on the end 
thereof in Figure 1 by a clockwise arrow and described 
below. 
The vertical frame member 33 also has a second hori 

Zontal arm 36, which is parallel to and spaced apart 
from the arm 34. A second roller 37 which has, for ex 
ample, finer threads 40 than those on the roller 34 is 
provided with shaft extensions on each end thereof 
journaled in suitable bearings. One of these may be 
seen at 33 and it is journaled in a bearing 39 sup 
ported on the arm 36. The shaft 33 carries a pulley 45, 
while the shaft 38 carries a pulley 42 aligned with the 
pulley 41. A speed reducer 44 is mounted on a frame 
ccmprised of the arm 34, and it has an output shaft 45 
upon which a pulley 46 is carried in alignment with the 
pulleys 41 and 42 and these three pulleys are spanned 
by a belt 47 which drives the rollers 30 and 37 in unison. 
The speed reducer has an input shaft 48 carrying a 

pulley 49 which is spanned by a belt 50 which also em 
braces a small pulley 51 carried on a shaft 52 of an elec 
tric motor 53 supported on the frame. Thus the motor 
drives both the roller 30 and the roller 37 in a clock 
wise direction and at uniform speeds. i term the roller 
37 my “metering rol,” since it contacts the strip after 
the roller 30 has performed a “leveling' operation. 

Beneath the roller 39 is a drain trough 54 supported 
on frame member 34 by means of a bracket 55. The 
end of the trough carries a fitting 56 to which one end 
of a conduit 57 is connected. This conduit is connected 
to a system (not shown) for returning the excess coating 
to the source to which the conduit 30 is connected, so 
that the surplus coating material can be re-circulated. 

Beneath the roller 37 is a drain trough 58 which is 
supported on the frame arm 36 by means of a bracket 
60. The end 59 of the trough carries a fitting to which 
one end of a conduit 61 is connected, and this conduit 
is also connected to the system for returning the excess 
coating to the source to which the conduit 30 is con 
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nected, so that said Surplus coating material can be re 
circulated. 

In Figure 3, I show a portion of my “metering roll' 
37 in elevation, and this roll has formed on its periphery 
comparatively fine threads 40. 
The "leveling roll' 39 is shown in Figure 4, and it 

carries comparatively coarse threads 29. 
A modified type of roll 42 is shown in Figure 5, and it 

has shaft extensions on each end thereof, one of them 
being shown at 43. The outer surface of the roll 42 is 
configurated or embossed with a desired design for ob 
taining certain desired effects. For example, i may 
form the surface 41 by knurling it, with the lead of the 
knurl tending to the right end or to the left end. 
By the same token, the threads 29 and 40 on the rolls 

33 and 37 may be right hand or left hand according to 
the results desired. 

Referring now to Figure 6 of the drawings, after pass 
ing upwardly past applicator 10, roller 39 and roller 37, 
the Strip 24 then passes over driven roll 52 and is coiled 
on driven coiling means 63. The roll 62 and coiling 
means 63 may be driven by conventional means not shows 
in the interest of simplifying the drawings at speeds pro 
viding a desired strip speed, i.e., at speeds providing a 
Strip speed above 200 feet per minute. 

Although I have herein shown and described, by way 
of example, rollers for leveling and metering the coat 
ing on the Strips after it has been applied thereto, it is 
understood that other rollers than those specifically shown 
and described may be employed. 

I claim: 
In an apparatus of the character described, means to 

convey an elongated Strip along a vertical path at speeds 
above 200 feet per minute, an elongated hollow appli 
cator having an elongated slot formed therein with an 
outer edge of the slot being adapted to barely clear a 
surface of the strip, an adjustable blade mounted on the 
applicator and forming an outer edge of the slot which 
is in working alignment with the opposing outer edge of 
the slot, means for adjustably mounting said blade, a 
supply of coating material under pressure connected to 
the applicator for application from said slot upon at 
least a portion of said surface of the strip as it is moved 
along said path, a peripherally threaded roller having 
its periphery in wiping contact with a coating on said 
Surface of the strip, a second peripherally threaded roller 
spaced apart vertically from the first roller and having 
its periphery in wiping contact with the coating on said 
Surface of the strip, both rollers being mounted above 
the applicator and being operative to collectively remove 
portions of and to level the coating on said surface of 
the Strip, means to drive said first and second rollers in 
directions to cause the portions in contact with the coat 
ing material on said surface of the strip to move op 
posite to the direction of movement of said strip, and in 
dividual receptacles below said rollers to collect the ma 
terial removed from said strip, each receptacle having 
outlets via which the collected material is removed 
therefrom. 
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