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United States Patent Office 3,360,392 
Patented Dec. 26, 1967 

3,360,392 
APPARATUS AND METHOD FOR APPLYING 

SPATTER FINISH 
George W. Mod, Mount Prospect, and Edward S. Czyzew 

ski, Northbrook, Ill., assignors, by mesne assignments, 
to The Celotex Corporation, a corporation of Delaware 

Filed July 9, 1964, Ser. No. 381,368 
7 Claims. (C. 117-37) 

ABSTRACT OF THE DISCLOSURE 
This invention concerns an apparatus and method for 

providing a spatter coating on a surface by adjusting the 
relative speeds of a rotating brush which hurls particles 
of the coating against a receiving panel and a conveyor 
carrying the panel past the brush. The method comprises 
hurling the particles of coating in such fashion that a 
component of their motion is parallel to but opposite in 
direction to the direction of movement of the coating 
receiving panel. 

emulsion 

This invention pertains to an apparatus and method 
for applying a coating to a base material and more par 
ticularly to an apparatus and method for applying a 
coating to a base material to produce a spatter finish. 
A spatter finish may be applied to the surface of vari 

ous panels, tiles or other materials to enhance their ap 
pearance. A spatter finish usually gives a knobby or 
irregular pattern of raised coating materials in the form 
of droplets on the surface of such materials. In the case 
of acoustical panels and tiles where a fibrous panel having 
numerous openings for the reception of Sound is used, the 
use of such a knobby finish is not only attractive but also 
does not seriously reduce the sound absorption of the 
panel. 

Spatter finishes have been applied by various tech 
niques but with limitations which adversely affect the 
appearance of the surface or interfere with the efficiency 
of the manufacture of the process. Thus, a spraying tech 
nique has been used to achieve a spatter effect, but 
clogging of the supply lines and nozzles with the coating 
material has adversely affected this method. Furthermore, 
it has been found to be difficult to achieve an acceptable 
application of a spatter finish over a large surface. 

In the past, coatings have also been applied by means 
of rotating brushes which fling the coating materials 
against the surface. However, the droplets of coating 
materials are not always applied in a satisfactory man 
ner because of what may be termed a "tailing' effect. 
The “tailing” effect may be defined as the tendency of 
the coating materials, as applied, to form with a small 
tail attached to the large globule. The small tails or 
streaks of coating materials detract from the appearance 
of the surface and present difficulties to the sale of 
spatter finished products. 

It is an object of the present invention to provide a 
novel apparatus for applying coating materials to a Sur 
face in an efficient manner with a minimum amount of 
equipment. 

It is another object of the present invention to provide 
a novel apparatus for applying coating materials to a 
surface so that the resulting spatter finish is without a 
“tailing' effect. 

It is yet another object of the present invention to 
provide a novel method of applying coating materials to 
a surface to achieve a spatter effect. 
Other objects and advantages of the present invention 

will become apparent to those skilled in the art from a 
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FIGURE 1 is a perspective view of a part of the 

apparatus of the invention; 
FIGURE 2 is a schematic representation of the ele 

ments of the invention in operative relationship; and 
FIGURES 3 and 4 are diagramatic representations use 

ful in explaining the invention. 
While the following description refers to a preferred 

embodiment of the invention useful in applying a spatter 
finish to the surface of an acoustical tile or panel, it will 
be understood that the particular base material is not 
to be construed as a limitation of the invention. The 
spatter finish may be applied to base materials of differ 
ent types such as but not limited to wood, metal, ceramic, 
etc. Also, while a spatter paint finish is described, the 
apparatus and method is also applicable to the deposi 
tion of glazes on ceramic tile, flowing paints or cementiti 
ous materials such as gypsum, or asphalt. 

Referring to the drawings, FIGURES 1 and 2 illustrate 
the apparatus of the present invention. A conveyor, such 
as a wide belt 10 is mounted on and stretched between 
rolls i2 and 13. Roll 13 is driven by means of a motor 
15 and a drive chain 17. 
The panel 18 to be coated is carried by conveyor belt 

10 in the direction shown by the arrow below the paint 
applicator brush 20. Brush 20 is approximately as long 
as the width of the panel 10. Brush 20 is rotated counter 
clockwise by means of a drive chain 22 and is connected 
to motor 15 through a speed adjusting gear box 25. 
A pair of paint metering rolls 27 and 28 are mounted 

adjacent each other with a small gap 30 at the nip of 
the rolls. Metering roll 27 is rotated clockwise by means 
of a chain drive 32 connecting the shafts of rolls 27 and 
28. Metering roll 28 is rotated counterclockwise in facing 
opposition to roll 27 by means of a chain drive 35 con 
necting the shafts of metering roll 28 and conveyor roll 
13. It is to be understood that mechanical mounting 
details for the various rolls, the brush and the drive con 
nections may be conventional and per se are not novel. 
Those skilled in the art can select appropriate chain 
drives, or other mechanical or electrical drive mecha 
nisms as well as suitable frame mountings and bearings. 
The paint receiving surfaces of the metering rolls are 

preferably formed from rubber and are generally smooth. 
A paint reservoir 38 having an elongated spout 39 is 
positioned to feed paint by gravity between metering 
rolls 27 and 28 so that a puddle of paint 40 is main 
tained at all times between and above the gap 30 at the 
nip of rolls 27 and 28. 
For reasons which will become more apparent herein 

after brush 20 is placed in close proximity to metering 
roll 28 so that the ends of bristles 43 are flexed against 
the surface of roll 28 and the perpendicular distance from 
the conveyor belt 10 to the centerline of brush 20 is 
maintained less than the perpendicular distance from 
the conveyor belt to the centerline of metering roll 28. 
The arrows 45 illustrate the path taken by the droplets 

of paint flung by rotating brush 20 toward the upper 
surface of panel 18. 

After the description of the mechanical arrangement 
of the apparatus of the invention, reference may be had 
to FIGURES 2, 3 and 4 for an explanation of the op 
eration of the apparatus and an understanding of the 
method of the invention. 
The paint coating which is to be applied to form a 

spatter finish on the panel 18 is poured into a reservoir 
38 and flows by gravity over a spout 39 to form a puddle 
40 at the gap 30 of the metering rolls 27 and 28. The 
conjoint rotation of metering rolls 27 and 28 coats the 
outer surface of metering roll 28 with a layer of paint. 
As metering roll 28 continues its counterclockwise rota 

consideration of the specification and drawings in which 70 tion, the paint coating is carried to the area at which brush 
like numerals indicate like elements and in which: 20 is in contact with the surface of the roll. The bristles 43 
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of brush 20 which ride up on the surface of roll 28 are 
flexed upwardly and their tips are immersed in the paint 
coating on the surface of roll 28. As brush 20 continues 
to rotate the bristles 43 which have been flexed and bent 
upwardly are released with a downward whipping action 
and the paint which clings to the tips of the bristles is 
thrown upon the upper surface of panel 18 in the form 
of globules 52 (FIGURE 3). 

It has been found that the centerline of the brush 20 
must be kept below the centerline of the metering roll 28. 
To explain the reason for this condition, reference may 
be had to FIGURES 3 and 4. FIGURE 4 illustrates the 
condition where the centerline of brush 20 is horizon 
tally aligned with or is above the centerline of metering 
roll 28. Arrow 50 illustrates the direction of the path 
taken by the paint droplets 55 when the centerline of 
brush 20 is horizontally aligned with or is above the 
centerline of metering roll 28. It can be seen that the 
path of the paint droplets 55 is such that it makes an 
obtuse angle 60 measured counterclockwise from the sur 
face of panel 18 to the path of the paint droplets 55. Un 
der this condition, the droplets 55 which during flight al 
ways form with a small tail 56, strike the surface of panel 
18 but because the panel is travelling to the right, as in 
dicated by the arrow, the tail 56 of the droplet 55 lies on 
the surface and is evident when the paint dries. The tear 
shaped droplet detracts from the appearance of the fin 
ished panel 18. 
On the other hand, referring to FIGURE 3, arrow 45 

illustrates the direction of the path taken by paint drop 
lets 52 when the centerline of the brush 20 is below the 
centerline of metering roll 28. From another standpoint, 
the centerline of brush 20 is between the surface of panel 
18 and the centerline of metering roll 28. The path of 
the paint droplets 52 forms an acute angle 61 measured 
counterclockwise from the surface of panel 18 to the 
path of paint droplets 52. Under this condition, it can be 
seen that as paint droplet 52 moves through the air in 
approaching the surface of panel 18, it has a tail 54. As 
the paint droplet 52 strikes the surface of panel 18, the 
tail collapses into the droplet to form a globule without 
a tail. In this manner, the appearance of the surface of 
the board is enhanced by the presence of a globule of 
paint without a tail. 
A further consideration of the application of the paint 

droplets in FIGURES 3 and 4 also reveals that the angle 
between the path of the droplets and the painted surface 
of the panel is an acute one. Thus, angle 61 of FIGURE 
3 and the complimentary angle to that of angle 60 of 
FIGURE 4 are both acute and are measured between 
the painted portion of panel 18 and the path of the drop 
lets, 52 and 55 of FIGURES 3 and 4 respectively. 
From a different viewpoint it is evident that a vector 

component of the direction of movement of the particles 
is parallel but opposite that of the direction of movement 
of the panel. 
The speed of rotation of metering roll 28 was adjusted 

so that the linear speed of the surface of the roll was ap 
proximately that of the forward speed of panel 18 as it 
was conveyed under brush 20. This speed relationship is 
not critical. However, the amount of paint carried by the 
surface of roll 28 to brush 20 can be adjusted by the 
speed of the roll. Thus, for a given amount of paint in 
puddle 40, the greater the speed of rotation of metering 
roll 28, the greater the amount of paint presented to 
brush 20 for a given time. 

However, the relative speed of rotation of brush 20 
and the linear speed of conveyor 10 and panel 18 is 
critical. In order to insure that the condition shown in 
FIGURE 3 is maintained, and that tailing is eliminated, 
it is essential that a speed relationship of between 1 to 1 
and 5 to 1 be maintained between the linear surface 
speed of brush 20 and the linear speed of panel 18. In 
varying linear speeds of panel 18 from 16 feet per minute 
to 110 feet per minute, optimum linear surface speeds for 
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brush 20 were 78 feet per minute to 275 feet per minute. 
The ratio of linear speed of brush 20 to linear speed of 
panel 18 was from 4.7 to 1 to 2.5 to 1. 

In other experiments for linear speeds of panel 18 
between 80 and 110 feet per minute, linear surface speeds 
of brush 20 were between 190 and 235 feet per minute re 
spectively. A range of relative linear speeds of the brush 
20 and panel 18 were between 2.4 to 1 and 2.1 to 1. 
The size of the droplet of paint may be varied by 

changing the relative speeds of rotation of metering roll 
28 and brush 20. As the speed of roll 28 increases, the 
amount of paint available to the bristles 43 of brush 20 
increases and the size of the paint globules increases. 
Also, as the spacing between the centerlines of roll 28 
and brush 20 decreases, the amount of paint picked up 
by the bristles 43 of brush 20 increases because a greater 
length of the bristles 43 is immersed in the paint. 
Where it is desired to have droplets which retain their 

shape to present a raised surface, the surface tension of 
the paint droplets becomes an increasingly important 
factor. As the surface tension of the paint droplet in 
creases, it will form a globular form. Further, there will 
be less strike-in of the paint for greater surface tension. 
A suitable brush 20 may be 3 inches in diameter with 

a bristle length of about 1 inch. The bristles are deflected 
about 4' for optimum whipping action. The filaments 
are of nylon with a diameter of between 0.011' to 0.012'. 
The apparatus of the present invention comprises a 

rotating brush which by flexure of its bristles hurls paint 
droplets from an adjacent metering roll upon the surface 
of a moving panel. The relationship between the speed 
of the brush and the speed of movement of the panel to 
be coated is critical as well as the relative disposition of 
the brush, the adjacent metering roll and the panel to be 
coated. 
The method of the invention includes the step of hurling 

paint droplets toward the surface of a panel along a path 
which makes an acute angle with the surface of the panel 
when measured counterclockwise from the said surface. 

While a particular embodiment of the invention has 
been herein shown and described, other modifications, 
changes and rearrangements will occur to those skilled in 
the art, and it is intended to cover such modifications, 
changes and rearrangements in the scope of the appended 
claims. 
We claim: 
1. An apparatus for applying a spatter coating finish to 

the surface of a panel comprising: 
an axially rotatable roll far carrying a coating material 

on its surface; 
a conveyor, and means to drive it at a predetermined 

linear speed, spaced from said roll for conveying 
a coating receiving panel past said roll at said pre 
determined linear speed; 

an axially rotatable brush having outwardly extending 
flexible bristles mounted with respect to said roll 
such that the perpendicular distance from said con 
veyor to the brush is less than the perpendicular 
distance from the conveyor to said roll and spaced 
from said roll a predetermined distance such that 
Some of Said bristles are in flexed contact with the 
surface of said roll; and 

means connected to said brush and to said conveyor 
drive means for rotating said brush at a linear surface 
speed having a ratio of between 1 to 1 and 5 to 1 
with respect to said predetermined linear speed of 
Said conveyor, whereby said flexed bristles of said 
brush hurl particles of said coating material upon the 
surface of Said panel as said flexed bristles move 
away from contact with said surface of said roll. 

2. An apparatus for applying a spatter coating finish 
to the surface of a panel comprising: 

an axially rotatable roll for carrying a coating material 
on its Surface; 
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a conveyor, and means to drive it at a predetermined 
linear speed, spaced from said roll for conveying a 
coating receiving panel past said roll at said pre 
determined linear speed; 

a brush mounted for rotation adjacent said roll, said 
brush having bristles which are flexed against the 
Surface of said roll; and 

means connected to said brush and said conveyor drive 
means for rotating said brush at a linear surface speed 
having a ratio of between 1 to 1 and 5 to 1 with re 
spect to said predetermined linear speed of said 
conveyor, whereby said flexed bristles of said brush 
hurl particles of said coating material upon the 
surface of said panel as said flexed bristles move 
away from contact with said surface of said roll. 

3. An apparatus for applying a spatter finish to the 
Surface of a panel comprising: 
a pair of metering rolls spaced from each other to 
form a gap therebetween; 

drive means connected to said metering rolls for ro 
tating said rolls in facing opposition to each other; 

means adjacent said pair of metering rolls for de 
positing a coating material between said rolls at 
said gap; 

a brush mounted for rotation adjacent one of said 
metering rolls, said brush having bristles which are 
flexed against said one of said metering rolls; 

a conveyor and means to drive it at a predetermined 
linear speed and mounted below said pair of metering 
rolls said brush for conveying a panel thereunder at 
said predetermined linear speed; and 

means connected to said brush and said conveyor drive 
means for rotating said brush at a linear surface speed 
which is in the range of ratios of 1 to 1 to 5 to 1 with 
respect to said predetermined linear speed of said 
conveyor. 

4. An apparatus for applying a spatter finish to the 
Surface of a panel comprising: 
a pair of axially rotatable metering rolls spaced from 

each other to form a gap therebetween; 
drive means connected to said metering rolls for ro 

tating said rolls in facing opposition to each other; 
means adjacent said pair of metering rolls for deposit 
ing a coating material between said rolls at said gap; 

a conveyor and means to drive it at a predetermined 
linear speed mounted below said pair of metering 
rolls for conveying a coating receiving panel there 
under; 

an axially rotatable brush having outwardly extending 
bristles mounted with respect to one of said metering 
rolls such that the perpendicular distance from said 
conveyor to the brush is less than the perpendicular 
distance from the conveyor to said one of said meter 
ing rolls and spaced from said one of said metering 
rolls a distance such that some of said bristles are in 
flexed contact with the surface of said one of said 
metering rolls; and 

means connected to said brush and said conveyor drive 
means for rotating said brush at a linear surface speed 
which is in the range of ratios of 1 to 1 to 5 to 1 with 
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respect to said predetermined linear speed of said 
conveyor. 

5. An apparatus for applying a spatter finish to the Sur 
face of a panel comprising: 

a pair of metering rolls spaced from each other to form 
a gap therebetween; 

drive means connected to said metering rolls for ro 
tating said rolls in facing opposition to each other; 

a coating reservoir positioned above said rolls for 
depositing flowable coating material between said 
rolls at Said gap; 

a brush mounted for rotation adjacent one of said meter 
ing rolls, said brush having outwardly extending flexi 
ble bristles and being spaced from said one of said 
metering rolls a predetermined distance such that at 
least some of said bristles are in flexed contact with 
the surface of said one of said rolls; 

a conveyor and means to drive it at a predetermined 
linear speed mounted below said pair of rolls and said 
brush for conveying a coating receiving panel there 
under at said predetermined linear speed; 

and means connected to said brush and said conveyor 
drive means for rotating said brush at a linear surface 
speed which is in the range of ratios of 1 to 1 to 5 to 1 
with respect to said predetermined linear speed of 
said conveyor. 

6.The method of applying a spatter coating finish to a 
surface comprising the steps of: 
moving said coating receiving surface in a predeter 

mined direction, and 
hurling liquid particles of coating material against said 

Surface in a direction such that a component of move 
ment of said particles is in a direction parallel and 
opposite to said direction of movement of said sur 
face. 

7. The method of applying a spatter coating to a panel 
comprising the steps of: 
moving Said coating receiving panel in a predetermined 

direction and at a predetermined linear speed, and 
hurling liquid particles of coating material against said 

Surface from a brush rotating at a linear surface speed 
of between 1 to 1 and 5 to 1 with respect to the pre 
determined linear speed of said panel and in a di 
rection such that a component of movement of said 
particles is in a direction parallel and opposite to said 
direction of movement of said surface. 
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