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This invention relates to coatings of particulate 
matter of various kinds, such coatings compris 
ing one or more layers of particles that are 
bonded to the ojpect being coated. It relates 
especially to coatings on sheet material. 
There are known methods in the coating art 

which cause particles to occupy a desired posi 
tion at the moment of their deposition onto 
the article being coated, but usually some or all 
of the particles are subsequently moved by var 
ious causes during the making of the article 
so that by the time the article is completed, 
the desired positioning arrangement is frequently 
largely lost. 
The present invention provides, inter alia, a 

method whereby each particle may be positively 
held in a precise predetermined position during 
its application to the article or object to be 
coated until the particle becomes ?xed by the 
permanent binding means that is ultimately to 
be employed. 
Such an exact ?xation or holding of a par 

ticle in a desired location until the binding means 
has set has many advantages, e. g. it (1) permits 
the composite surface formed by the outer ex 
tremities of the particles to be given a prede 
termined contour, (2) permits the retention by 
the particles (e. g. elongate particles) of a de 
sired orientation which may have been initially 
secured by one of various deposition processes, 
and (3) permits the production of adequately 
bonded particulate coated articles without the 
necessity of a “sizing coat,” in a manner here 
after described. 
Other advantages, and the applicability of the 

invention to ?elds other than abrasives, will be 
apparent. 

Objects of the invention include: 
The provision of steps in methods of forming 

particulate coated articles, by which each par 
ticle may be positively held in a predetermined 
position during its application to the article 
being coated until it becomes ?xed in the binder; 
The provision of a particulate coated article 

in which substantially all the particles occupy 
a de?nite predetermined position, and a method 
for producing the same; ’ 
The provision of a particulate coated article 

in which the composite outer surface formed by 
the extremities of the particles follows a pre 
determined contour, and a method for producing 
the same; and 
The provision of an adequately bonded par 

ticulate coated article Without a sizing coat, and 
a method for producing the samev 
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2 
These and other objects and advantages will 

appear from the speci?cation taken as a Whole. 
Briefly, the invention provides securing the 

particles temporarily in a desired formation by 
adhering them to a temporary support, embed 
ding them in the plastic or binder in which 
they are to be permanently held, maintaining 
the said formation and said embedment until‘ 
the plastic or binder has set and then removing 
the temporary support, thereby providing a par 
ticulate coated article in which the particles 
occupy a precise predetermined position. 
More particularly, the invention provides a 

method comprising depositing particles on an 
adhesive coated temporary support by any suit 
able method, coating a backing with a binder, 
positioning or bringing the support into ad 
jacency with the backing so that the particles 
are caused to extend into the binder, maintain 
ing the support and the backing in such rela 
tive position until the binder has set sufficiently 
to hold the particles ?xed against movement 
in relation to each other and to the backing 
upon removal of the temporary support, and 
then removing the temporary support, leaving 
a layer of particles bonded to the backing'with 
their outermost extremities forming a composite 
surface having a contour complementary to that 
of the support, thereby providing a particulate 
coated article in which the composite outer sur 
face formed by the extremities of the particles 
follows a predetermined contour. Conformance 
to the mold or support by the said composite 
surface is thus made a certainty. 

It provides a method comprising coating a 
temporary support with a temporary adhesive, 
depositing particles thereon, coating a backing 
with a binder, positioning the support adjacent 
the backing so that the particles extend into 
the binder su?loiently to be held thereby upon 
?nal cure without the aid of a sizing coat, and 
then removing the temporary support, together 
with its adhesive coating, thereby providing a 
particulate coated article in which those por 
tions of the particles that were embedded in 
the temporary adhesive remain uncoated. 
The speci?c articles that are described and 

illustrated in the following description and draw 
ings as illustrative of this invention are sheeted 
abrasives such as are commonly called “sand 
paper,” and methods of making the same. The 
predetermined contour to which the composite 
surface formed by the extremities of the par 
ticles is made to conform, is here illustrated as 
being substantially planar, it being assumed that 
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whenever the contour of said surface is spoken 
of as being “planar,” the backing is considered 
as being in a substantially planar position also. 
Figures 1, 2 and 12 are schematic diagrams 

of apparatus which may be used for carrying 
out methods according to this invention. 
Figures 3 to 5, 7 to 11, 3’ to 6’ and 8' ‘to 11’, 

all inclusive, are vertical cross-sections of arti 
cles made according to this invention, taken at 
various stages during and after the process of - 
their manufacture. The showing is simply illus 
trative; the dimensions are not in proportion and 
in certain cases are greatly exaggerated. 
Referring to Figure l, a, mold or temporary 

support or “transfer sheet” in the form of a Web 
20 is led from a supply roll 2] around suitable 
guide rolls through adhesive applying rollers 22 
which coat one side of the support with a layer 
of temporary adhesive 23. The support is then 
led around suitable guide rolls so as to form an 
approximately horizontal ?ight F between guide 
rolls 24-24 with the adhesive side 23 facing 
downwardly. 

Particles 26 are deposited by gravity from a 
hopper 21 (which may be ?tted with an ad 
justable gate or outlet, not shown, to control 
the quantity of particles that are released) onto 
the top of the upper ?ight of an approximately 
horizontal conveyor belt 28 which is positioned to 
conduct them below the ?ight F of the support 3' 
20. Means for depositing or projecting the parti 
cles onto the temporary support is provided in the 
form of two electrodes E-E, one above the ?ight 
F of the support '20 and the other below the up 
per ?ight of the conveyor belt 28, which, when 
connected to a suitable source of difference of 
vpotential (not shown) provide an electrostatic 
?eld whereby the particles 26 are propelled up 
wardly (and at the same time uniformly dis 
persed, and oriented) as known in the art (see 
‘the Carlton Patents Nos. 2318,5704), from the 
belt to the support 20 in such a manner that they 
penetrate and are held by, the temporary ad 
hesive 23, as shown in Figure 3, with the upper 
most or leading points a; of substantially all of 
the particles either touching or closely adjacent 
to the molding surface of the support 20 so that 
said points follow the contour of said surface. 
Excess particles from ‘the conveyor 28 may be 
caught by a suitable receptacle 29. 
Meantime the web which is to form the per 

manent backing 3D is led from a supply roll 3! 
thereof around suitable guide rolls through 
binder applying rollers 32 which coat one side 
of the backing with a layer of permanent binder 
33. The backing is then led around a guide roll 
34 ‘to a contact roll or combining drum 33 where 
the particle coated support 20 and the binder 
coated backing 30, preferably moving at substan 
tially the same speed at the point of contact, are 
brought into contact ‘with their coated sides fac 
ing each other (Figure 4). The angle at which 
they are brought together may be as great as is 
desirable to obviate dif?culty from entrapment 
of air, the drawing being simply diagrammatic. 
For example the two webs may be at an angle of 
135°—l80° to each other and then, as they ap 
proaeh each other, they may be brought together 
in a fairly sharp are. An adjustable pinch roll 
31, positioned adjacent the combining drum 36, 
may be employed to help to press the support 
and backing together into their desired positional 
relationship whenever it is necessary to have such 
pressure in addition to the pressure which may 
be secured by leading the support and backing 
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4 
around the drum, the said desired positional re 
lationship preferably being such that the ends y 
of the particles 26 extend suf?ciently into the per 
manent binder 33 to permit adequate bonding, 
without a sizing coat, of the particles to the 
backing 30 upon completion of the ?nal article, 
and such that the support and backing are sub 
stantially parallel, or such that when the backing 
is straightened into planar form, the adjacent 
molding surface of the support has the desired 
contour, which is planar in the illustrated em 
bodiment. The preferred thickness of the tem 
porary adhesive layer 23, from the point of view 
of the combining on drum 36, is often such that 
when the two webs are brought together in the 
above described positional relationship, the under 
surface of 23 will either touch or be very close 
to the top surface of the binder 33 so as to keep 
the binder from rising up along the sides of the 
particles 26 towards their tips 22. It is preferable 
that the adhesive 23 be at this point sufficiently 
solidi?ed and/or sufficiently immiscible with the 
binder 33 to prevent their commingling. This 
touching or approximate touching of the layers 
23 and 33 is not always necessary, but whenever 
it is desired that the tips a: be left uncovered in 
the ?nished article, the portion of the particles 
to be so left should be immersed or embedded in 
the adhesive 23 so as to keep the binder from 
climbing up over such portions by capillarity; and 
when the layers 23 and 33 actually meet, or meet 
approximately, then substantially all rising of 
the binder up the sides of the particles is pre 
vented, thus providing the maximum space be 
tween the exposed portions of the particles in the 
ultimate product so as to provide maximum clear 
ance and to prevent premature “?lling” of the 
article when in use. However, the advantages 
of controlled orientation, controlled pattern of the 
exposed surface of the abrasive grits, and various 
other advantages of this invention can be se 
cured even though a thinner temporary adhesive 
coat 23 is employed; in fact it is often desirable 
to forego the effect above discussed in favor of 
the combined advantages ?owing from the use of 
a thinner temporary adhesive coat. 
The support 26 and backing 30, after being 

thus joined at the combining drum 36, are led 
therefrom as a double web around a suitable 
series of guide rollers, including rollers 48, 4! and 
42, and/ or guide plates such as the plates P which 
are arranged to support the moving double web 
(while the binder 33 is setting) in a manner to 
minimize disturbance of the positional relation 
ship of the particles, the support and the back 
ing. At a point in the travel of the double web 
Where the binder 33 will have acquired a pre 
liminary set or hardness su?icient to enable it to 
retain the particles when the temporary support 
20 and temporary adhesive 23 are stripped away, 
a stripping means (here shown as the guide roll 
or pull-over drum 42) is positioned adjacent the 
web, and the support 20 is led over it and wound 
on roll 45, thereby stripping the support with its 
layer of adhesive 23, away from the rest of the 
composite structure, leaving the particles 26 ade 
quately bonded (upon ?nal curing) to the perma 
nent backing 30 by the binder 33 without any 
necessity for a sizing coat. All the particles in 
the ?nished article retain the even distribution 
and the orientation (e. g. parallel to each other 
and perpendicular or at a predetermined angle 
to the backing) originally supplied to them by 
the ?eld E—E‘; all have their tips ac free from any 
binder or sizing or other substance; and all the 
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tips m lie in substantially the same plane and 
are exposed to form the abrading surface of the 
article being made, as shown in Figure 5. The 
backing 36, thus coated, is led away from the 
support 20 over the roll 4| and thence over ad 
ditional rolls, such as 43, to suitable apparatus 
(not shown) for any ?nal steps of curing or 
?nishing that may be desired. 

Referring now to Figure 2, which diagrams 
some of the alternative steps that may be em 
ployed according to the invention, a mold or 
temporary support or transfer sheet in the form 
of a web 20' which has been previously coated 
with a layer 23' of normally tacky adhesive, is 
led from a supply roll 2|’ over suitable guide 
rolls to form an approximately horizontal ?ight 
F’ between guide rolls 24'—24' with the adhesive 
side facing upwardly. 

Particles 26' are deposited by gravity from a 
hopper 21’ (which may be ?tted with an adjust 
able gate or outlet, not shown, to control the 
quantity of particles that are released) onto the 
?ight F’ so as to coat the support 20’ with a_ 
layer of adhesively retained particles in such 
manner that the particles will penetrate, and be 
held by, the temporary adhesive 23', as shown in 
Figure 3’, with the points it." of substantially all 
of the particles either touching or closely ad 
jacent to the molding surface of the support 28’ 
so that said points follow the contour of said 
surface. A trough 29' may be provided below the 
end of the ?ight F’ to catch any excess particles 
which may fall. The support is then led around 
rolls 24’ and 25’ so that it approaches a con 
tact roll or combining drum 3%’ with its coated 
side down, as indicated in Figure 3’. 
Meantime the web which is to form the perma 

nent backing 3B’ is led from a supply roll 3|’ 
thereof around suitable guide rolls through 
binder applying rolls 32’ which coat one side of 
the backing with a layer of permanent binder 33’. 
The backing is then led around a guide roll 34’ 
to the combining drum 3%’ where the particle 
coated support as’ and the binder coated back 
ing 36’, preferably moving in the same direction 
and at substantially the same speed at the time 
of contact, are brought into contact with their 
coated sides facing each other (Figure 4’). An 
adjustable pinch roll 31' is positioned and oper 
ates similarly to roll 31 in Figure 1. 
The support 26’ and backing 38', after being 

joined at the combining drum 36’ with the ends 
y’ of the particles 26' extending into the binder 
33’ a distance suflicient to permit adequate 
bonding of the particles to the backing 39’ upon 
completion of the ?nal article, are, led away 
from the drum as a double web to a wet roll 
wind-up 38'. Thereafter the roll 38' is removed 
and after the permanent binder 33' has hardened 
sufficiently to retain the particles when the tem 
porary support 29’ is removed, the roll is un 
wound and the said support is peeled off, leaving 
the particles 26' bonded to the permanent back 
ing 30’ by the binder 33’ with their points x’ 
lying in substantially the same plane and ex 
posed to form the abrading surface of the article 
being made, as shown in Figure 5’. The backing 
30’, thus coated, may then be given any further 
?nal steps of curing or ?nishing that may be 
required or desired, according to practices known 
to the art, such as the application of a sandsizing 
coat 44', if desired. 

It will be apparent that in the various method 
steps and apparatus for carrying them out, there 
are many equivalents which may be interchanged 
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6 
and placed in various combinations without de 
parting from the spirit of the invention. 
For example, deposition of particles onto tem 

porary supports such as 20 or 20’_may be by any 
method regardless of the type of support or type 
of adhesive used thereon, even though only two 
methods are presently illustrated, i. e., Figure 1 
shows a known species of electrostatic deposi 
tion whereby elongate particles are projected, 
uniformly dispersed, and oriented with their 
major axes parallel with each other and with the 
?eld’s lines of force, and at a desired angle with 
the backing (substantially at right angle in the 
present illustration); and Figure 2 shows a 
species of gravity deposition. In the said 
species of electrostatic deposition shown in Fig 
ure 1, where the particles are in a lying-down 
position when they begin their upward journey 
from the belt 28 to the support 20, we have dis 
covered that a substantial majority of the par 
ticles travel with their sharper points uppermost. 
This is thought to be due in part, at least. to the 
fact that the sharper or lighter weight end of a 
particle will respond more quickly to the ?eld 
E--E and begin to rise before the heavy end 
rises. In the coated abrasive ?eld, this inven 
tion therefore has especial utility where the 
illustrated electrostatic method is employed for 
it positions to sharpest ends outermost in the 
?nished coated abrasive article and assembles 
in one plane the thus selected ?ne points, where 
as heretofore neither of these effects was se 
cured. 
Treatment or curing of the double web (formed 

by the joining together of the temporary sup 
port and the backing by a combining means such 
as the combining drums 36 or 36") may also vary 
so long as the particles are held undisturbed in 
their desired ultimate position in the permanent 
binder. In Figure 2 the wet roll wind-up 38' is 
shown as being employed when the temporary 
adhesive‘ 23' that is used is of the normally tacky 
type, but it may be used where adhesive 23' is 
of other types. C‘onversely, the manner of curing 
the double web shown in Figure 1 may be em 
ployed where the temporary adhesive 23 is of 
the normally tacky type. Partial drying of the 
permanent binder 33 or 33’, preliminary to re 
moving the temporary support 20 or 29', may be 
by simple drying, e. g. by heat or by other suit 
able means. 7 

Employment of the invention in a manner to 
eliminate the necessity for sizing the particulate 
coated surface of the ultimate article is shown 
in connection with the illustration of Figure l, 
but it may be used in connection with the other 
steps and with various combinations thereof. 
Removal of the temporary support is usually 

by the simple mechanical peeling or stripping 
above described, but wherever the materials per 
mit, if desired it may be by soaking, steaming, 
or dissolving either the support or the temporary 
adhesive or both, by solvents incompatible with 
the permanent binder, or by any other practicable 
method, as long as the particles are undisturbed 
in their desired formation, even including the 
burning off or destruction of the temporary sup 
port. Removal need not take place until after 
?nal curing .of the ultimate article, if desired. 
In fact, it is frequently advantageous to postpone 
removal of the temporary support 29 or 20’ until 
the time of actual use of the article by the ulti 
mate consumer, in which case it serves as a pro 
tective “liner” to preserve the original nicety 
of the composite particulate surface during cur 
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ing, cutting, storing, shipping, etc. Also the tem 
porary adhesive 23 or 23' may be left on (with or 
without the temporary support 20 or 20’) par 
ticularly when its composition is such as to serve 
a useful purpose thereby. For example, a tempo 
rary adhesive such as paraffin may serve as a 
lubricant in certain abrading operations (when 
the article being made is a form of sandpaper 
such as abrasive discs or belts). 

Variance of the distance of travel of the per 
manent backing 3!! or 30’ between the binder ap 
plying rolls 32 or 32’ and the combining drum 36 
or 3B’ or variance of the treatment to which it 
is subjected or other means may be employed 
to give the particular permanent binder 33 or 
33’ being used a desired consistency at the time 
of its contact with the particles 26 or 26’, its 
consistency being preferably such that it will 
receive and retain the particles in the position 
determined by the mold or support 20 or 20' 
without disturbance of said position by any ac 
tion of the binder, such as resistance to pene 
tration due to excessive viscosity, hardness, etc. 
The temporary support or transfer sheet 20 or 

20’ may be of any suitable material, such as paper, " 
sheet metal and other materials. It is prefer 
able that the surface of the support be hard and 
smooth, to facilitate the even coating of a uni 
form layer of adhesive 23 or 23’, and to prevent 
easy penetration of the support by particles, so 
as to permitrepeated use of the same support. 
The surface of porous papers may be rendered 
hard and smooth by impregnation and/or coating 
with suitable agents such as resins. 
The temporary adhesive and the permanent 

binder are commonly different with respect to 
each other and may be of any suitable types, but 
they are preferably selected with regard to their 
comparative properties in respect to the condi 
tions or treatment to which they will be sub 
jected to secure separation of the double web (i. e. 
removal of the temporary support and temporary 
adhesive from the particulate coated permanent 
backing), it being preferable that such conditions 
or treatment not be such as would disturb the 
particles in any manner, as by softening the per 
manent binder, for example. ' 
An example of a type of temporary adhesive 

that may be used is a normally tacky or pres 
sure-sensitive type, e. g., such as that used to 
provide the adhesive ?lms or coatings of various 
adhesive tapes made and sold by Minnesota Min 
ing and Manufacturing Company under the 
trade-mark “Scotch,” characterized by being 
more strongly cohesive than adhesive So that ob- - 
jects (such as the particles 26 or 26’) which ad 
here to it can be separated therefrom without 
withdrawing the adhesive with them. The em 
ployment of such an adhesive as the temporary 
adhesive permits the removal of itself and the 
mold or temporary support from the particulate 
coated permanent backing by simple mechani 
cal stripping or peeling. Normally tacky ad 
hesives which normally remain somewhat fluid 
may also be used, provided they are sufficiently 
viscous and/or adhesive to hold the particles in 
a desired position. 
Another example of a. temporary adhesive that 

may be used is the type of adhesive that 
hardens or loses its tackiness when used, such 
as glue, resin, starch, dextrin, silicate cement, 
etc., in which case it is preferably one that hard~ 
ens or is treated to harden, more slowly than 
the permanent binder 33 or 33' and/or one that 
is soluble in solvents which are incompatible with 
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8 
the binder so it can be washed or soaked 
loose from the tips a: or :c'. In case the temporary 
adhesive is of such character that it cannot readi 
ly be stripped from the permanent binder and 
solid particles by the use of solvent, heat-soften 
ing or like expedients, then in some cases it is 
simply removed by stripping with sufficient me 
chanical force, but in this latter event it is quite 
desirable, if not imperative, for the permanent 
binder to be of such character in respect to the 
temporary adhesive that it does not “wet” it or 
become tightly bonded to it. 
The use of a plasticized glue as the temporary 

adhesive (such as glue mixed with glycerine in 
equal parts by weight), which softens upon an 
increase in humidity, in conjunction with a 
permanent binder that is not softened by the de 
gree of humidity that will soften the plasticized 
glue, permits the removal of itself and the 
temporary backing from the particles by passing 
the double web through an atmosphere su?iciently 
humid to soften it. 
A temporary adhesive which has a low melting 

point or which thins rapidly upon being subjected 
to mild heat, e. g., syrup, wax, para?ln, etc, per 
mits the removal of itself and the temporary sup 
port or mold simply by heating the double web. 
The layer of temporary adhesive preferably 

should be relatively thin, compared with the depth 
of the layer of permanent binder, so as to leave 
the largest possible portion of the 3/ ends of the 
particles exposed for embedment in the perma 
nent binder 33—33’, and so as to permit the ends 
a: or .‘12' to extend all the way through the layer 23 
or 23' to the support 23 or 2E3’, thereby aligning 
said ends in a more nearly precise conformity 
with the planar contour of the molding surface 
of the support. At the same time the layer 23 or 
23' should be of sufficiently heavy consistency or 
viscosity to hold the particles in their desired po 
sition, particularly when they are oriented in a 
particular manner, as by electrostatic deposition, 
and of suf?cient depth or thickness to cover that 
portion of the particle that is to remain uncoated 
upon completion of the ultimate article. 

However, some adhesives, due to properties such 
as degree of tack, surface-tension, etc., hold the 
particles adequately even though the particles do 
not penetrate the layer 23 or 23’ of said adhesive, 
in which case the desired contour, such as the 
uniplanar arrangement of the points a: or :12’, is se 
cured by reason of their conformity to the outer 
surface of the adhesive layer 23 or 23’. Usually 
the molding Surface of the transfer sheet 20 or 
2B’ and the outer surface of the temporary ad 
hesive 23 or 23’ are parallel, in which case their 
contours are the same; but sometimes they are 
not parallel and their contours diner, in which 
case particles that do not penetrate the layer 23 
or 23’ of the adhesive conform to the contour of 
the outer surface of said layer rather than the 
contour of the surface of the support 20 or 20’. 
Due to their extreme tackiness, or for other rea 
sons, some adhesives may be spread in such a thin 
layer that the molding surface of 20 or 28’ and the 
outer surface of the adhesive layer 23 or 23’ are 
already in approximate coincidence, so that the 
position of a particle is substantially the same 
regardless of whether or not it penetrates through 
to the support. 
Anchorage of particles to a support such as 26 

without substantial penetration of the adhesive 
layer 23, as above described, is often su?icient, 
especially wherever the support does not change 
its directional relationship from the time of de 



9 
position of particles onto it until it is joined to 
the permanent backing 38, as, for example, in the 
method illustrated in Figure 1 where the support 
2!! is horizontal and faces downwardly all the way 
from the deposition zone E—E to the combining 
drum 35. 
The temporary carrier 20 or 28' and/or the 

coating of temporary adhesive 23 or 23', may be 
embossed to present varying contours, such as 
ridged, corrugated, waf?ed, stepped, etc., contours, 
in place of the illustrated planar contour. For 
example the contour may be such as to provide 
a series of groups of alternate ridges and grooves, 
the said ridges and grooves of each group extend 
ing radially from a common center so that discs 
with radially grooved working faces may be 
stamped out from the ultimate coated product. 
The permanent backing may be of any suit 

able type, including the combined backing and 
binder type in which a body portion serves as ‘ 
both binder and backing, which in'the sandpaper 
art is sometimes referred to as “backless sand— 
paper.” One method of making sandpaper with 
out the conventional cloth or paper backing is 
described in Bartling <6: Overshiner Patent No. 
2,220,11l0, issued November 5, 1940, but this does 
not produce a sandpaper having the character~ 
istics and advantages of that produced in ac 
cordance with our present invention. In making 
the improved backless sandpaper of this inven 
tion, one method or procedure is to bring together 
and join the particulate coated temporary sup 
port 20 or 20' and a temporary web or “carrier” 
55 coated with a layer of the combination backing 
and binder 5i in viscous, plastic state. Removal 
of the ultimate sheeted product from the carrier 
5!], as by a stripping knife 52 (Figure '7), is pref 
erably subsequent to the removal or stripping off 
of the temporary support 20 or 20’, though the 
order may be reversed if desired. The binder 
backing 5 l, thus coated with particles 26 with their 
points :10 lying in substantially the same plane, 
may then be given any ?nal steps of curing 
or ?nishing that may be required, according to 
practice known to the art, such as application of a 
sandsizing coat M, if desired. A unique type of 
backless sandpaper is thus produced, with the ex 
posed ends of the grits in planar relation, or 
forming a wa?ie or ridged effect, or any other 
desired surface contour. Sandpaper made this 
way need not be sandsized; although where sand 
sizing is desirable as a control on physical prop 
erties, it may be employed. 
This invention ?nds additional utility in pro 

viding what might be termed an “inverse” method 
of making particulate coated articles, such as 
sandpaper, e. g. an article comprising a body 
portion of plastic material which serves as both 
binder and backing with a layer of particles 
embedded therein or bonded thereto. An exam 
ple of such an article is sandpaper of the so 
called backless type, just discussed; however it 
is also applicable to sandpaper or the like having 
a cloth, paper, etc., backing. This “inverse” 
method may be carried out by providing a tem 
porary support I20, coating it in a suitable man 
ner with a temporary adhesive I23 and deposit 
ing abrasive grains or other particles I25 there 
on, so that they are embedded to the desired 
depth in adhesive layer I23. The coated article 
(Figure 8) thus formed may then be treated on 
its coated side with a sizing coat I53 (Figure 9). 
This initial application of the permanent bond 
may be made in any suitable manner, e. g. by 
being sprayed on in atomized form, as by one or 
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more spray-nozzles I54 (Figure'12). After set-. 
ting or hardening of this initial bond coat or 
size, the permanent binder-backing I5I may 
then be applied over the initial bond coat I53 
and particles I26 (Figure 10) in a suitable man 
ner. It may be applied as a liquid (with ‘the 
particles I26 on the top side of the sheet), or it 
may be applied in atomized form by suitable 
spraying means, represented herein by the noz 
zles I54 shown in Figure 12, or it may be applied 
by knife-coating or by a combination of spray 
ing and knife-coating, or by other means known 
in the coating art. It is preferable that the 
sandsizing coat I53 be of such character in rela 
tion to the material of the permanent binder 
backing I5I as to be substantially unsoftened 
and undissolved thereby, especially where the 
grits or particles I 26 are on the top side of the 
web when the binder-backing layer I5I is applied. 
For example the sizing coat I53 may be a heat 
convertible or non-thermoplastic synthetic mate 
rial and the layer I5I may be glue, polyvinyl alco_ 
hol, vinyl butyral resins, etc., or mixtures there 
of, the coat I53 being hardened or cured before 
the application of layer I5I to avoid softening 
thereof or dislocation of the particles I25. 

After the binder-backing I5I and/or the sizing 
I53 have set or hardened sufficiently to hold the 
particles I26 when the temporary support I20 
and temporary adhesive I23 is removed, the 
said support and adhesive may then be removed, 
leaving an article comprising the particles 

I53 and binder-back 
ing I5I with the extremities of, the particles, 
which were originally embedded in the tempo 
rary adhesive layer I23, exposed (Figure 11). The 
article may then be given any further ?nal steps 
of curing or ?nishing that the nature of the 
materials used or the use to which the article is 
to be put, may make desirable, according to prac 
tices known to the art. For example, if the layer 
I5I is water-soluble, it is sometimes desirable to 
give the ?nished sheet a treatment on the exposed 
surface of layer I5I to render it water-resistant 
or water-repellant. Likewise the exposed sur 
face of the sizing coat I53 may be given a treat 
ment (with or without adding an additional 
coating) to render it more waterproof and/or 
more heat-proof, in the event this is desirable. 
The result is a unique type of particulate coated 

article, e. g. of backless sandpaper. 
Except for the formation of the permanent 

binder-backing I5 I, the apparatus, process, mate 
rials, variables, alternatives and equivalents for 
making the product of Figure 11 may be gener 
ally the same as in the disclosure made herein 
in connection with Figures 1 to 5 and 3’ to 6'. For 
example, in producing the temporarily coated 
support shown in Figure 8, the materials that may 
be used as the temporary support I20 and the 
temporary adhesive I23, the treatment and han 
dling thereof, and the manner of the deposition 
and positioning of the particles I26, may all be 
as hereinabove described for making the coated 
support shown in Figures 3 and 3'. 
The sizing coat I53 often may be omitted, but 

it is desirable under many conditions. For ex 
ample, it is desirable when the viscosity or com 
position of the binder-backing I5I is such as to 
disturb the particles, as by capillary action or 
by softening the temporary adhesive I23, or when 
the binder-backing layer I5I is being applied by 
knife-coating. 
A sizing coat may be similarly employed on 

the temporary support in the process of making 
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a particulate coated product whose permanent 
binder and backing are originally separate, as de— 
scribed for example in connection with Figures 1 
to 5 and 3' to 5’. For example, a relatively hard 
surfaced smooth temporary support I20’ coated 
with a temporary adhesive I23’ and a layer of 
particles I26’ (Figure 8') may have a coating of 
sizing I53’ (Figure 9’) applied to it by atomizers 
or spray nozzles I54, following which a perma 
nent backing I30’ coated with a permanent bind 
er I33,’ is brought into contact with the particu 
late coated support I20' (Figure 10') until the 
permanent binder and/or sizing has set su?i 
’ciently to hold the particles upon removal of the 
support, whereupon the support I20’, with its 
adhesive I23’, is removed, leaving the article of 
Figure 11’. The apparatus, process, materials, 
variables, alternatives and equivalents for mak 
ing the product of Figure 11’ may be generally 
the same as in the disclosure made herein in - 
connection with Figures 1 to 5 and 3' to 6’. 
The sizing coats I53 and I53’ may be suitably 

treated by air, heat, etc. to produce any de 
sired degree of hardness before permitting them 
to contact the permanent binder-backing or - 
binder, respectively, and they may be of any suit 
able material, having regard to its compatibility 
with the other materials that it contacts, i. e. the 
temporary adhesive I20 or I20’ and the binder 
backing I5I or binder I33’, and having regard 
to the comparative properties of the various ma 
terials in respect to the conditions or treatment 
to which they will be subjected during the proc 
ess, such as disclosed in Netherly et al. Patent 
No. 2,269,415. 

After ‘particles have been applied to a tempo 
rary support, as in Figures 3, 3’, 8 and 8’, for ex 
ample, they may be coated (as by spraying) with 
a “wetting” agent to facilitate their immersion 
in the permanent binder. The above described 
sizing coats I53 and I53’ may be of materials 
that will serve as such wetting agents, or a wet 
ting agent coat may be added over the said 
sizing coat. An example of such a wetting agent, 
where the permanent binder is a phenol-formal 
dehyde resin, may be furfural. , 
The application of the binder-backing layer 

I5I is illustrated herein as being made when 
the particulate coated side of the support I20 
faces downwardly, but it will be obvious that the 
said application, whether by knife-coating, by 
?owing the same on as a liquid, by spraying or 
by other means, may be made when the coated 
side of the support faces upwardly or in any 
other direction, so long as due provision is made 
.(as above indicated) to avoid dislocation of the 
particles I28 and I26’. The same is true of the 
application of the sizing coats I53 and I53’ to 
the particulate coated sides of the temporary 
supports I20 and I20’, respectively. 
The invention also finds utility in applying 

particles to objects which, because of their size 
or shape or location or for other reasons, can 
more advantageously be coated by our procedure 
than by the methods and/or apparatus hereto 
fore. designed to coat objects with particles. A 
temporary support, such as 20, 20', I20 or I20’, 
coated with particles that are held thereto by a 
temporary adhesive as in Figures 3 or 3.’, or by 
a temporary adhesive plus a sizing as in Figures 
9 or 9’, may be removed from the coating ap 
paratus as a novel intermediate product and 
transported (or stored in rolls and then trans 
ported subsequently) to the base to which the 
particles are to be permanently adhered. The 
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base then may be coated with a suitable per 
manent binder, the temporary support brought 
adjacent to it so that the particles extend into 
the permanent binder; then the temporary sup 
port and adhesive may be removed after the 
permanent binder has set sufficiently to retain 
the particles upon removal of the support. An 
example of a base which may conveniently be 
thus coated is a floor of a building or the deck of 
a ship, on or in which a layer of particles is to 
be adhered or embedded to form a non-slip tread. 
Also this principle may be employed in trans~ 
planting or transferring other particles where 
a precise or close control of the contour of ?n 
ished particulate coated surfaces, or of the ex 
tent of protrusion of the particles, is desired. 

It will be seen that this invention provides a 
novel method of great utility that ?nds a wide 
variety of uses in many phases of the coating 
art, and especially in the coated abrasive art, 
the bead coating art, and the like; that it pro 
vides new kinds of particulate coated articles; 
that it provides particulate coated articles of 
good clearance that are adequately bonded even 
though unsized; that it makes placement of par 
ticles in a predetermined position a certainty: 
and that it provides positive predetermination of 
contour of particulate coated articles, even when 
the particles are non-uniform as to size and/or 
shape. It is therefore of particular utility in 
the coated abrasive ?eld where the particles are 
unavoidably non-uniform; but, although sand 
paper and methods of making it are described 
and illustrated herein and although the prede 
termined contour to which the extremities of the 
surface-forming particles are made to conform. 
is shown herein as being planar, it is to be under— 
stood that these embodiments are merely illus 
trative. of the present invention and that the in 
vention may also be embodied in highly useful 
articles that are coated with particles other than 
abrasive particles, such as particles or beads of 
glass, stone, metal, ?ock, cork, mineral, roo?ng 
granules, etc., and that the said contour may be 
other than planar. . , 

Hereinabove various combinations of tempo 
rary adhesives and permanent binders are dis 
cussed or contemplated, for example, (1) tanned 
animal glue as a temporary adhesive and un 
tanned animal glue as the permanent binder, 
(2) a pressure-sensitive rubber adhesive as the 
temporary adhesive and animal glue, alkyd resin 
or the like as the permanent binder, (3) animal 
glue as the temporary adhesive and a phenol al 
dehyde resin as the permanent binder. These 
and the other combinations of temporary ad 
hesive and of permanent binder set out above are 
only illustrative, however, and various other com 
binations and speci?c choices of materials are, 
of course, contemplated. 
This is a continuation of our copending ap 

plication Serial No. 510,010 ?led November 12, 
1943, the latter having been abandoned after 
the ?ling of the present application. 

Certain phases of this disclosure are claimed 
in our copending application Serial No. 34,804 
which was ?led June 23, 1948, as a division of our 
said application Serial No. 510,010, and in our 
copending application Serial No. 169,756 which 
was ?led June 22, 1950, as a division of the pres~ 
ent application. 
We claim: 
1. The method of making particulate coated 

sheeted material comprising applying a coating 
of temporary adhesive to a surface of a sheeted 
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temporary support, propelling the support lon 
gitudinally with its adhesive coated surface fac 
ing downwardly, projecting particles upwardly 
thereagainst so that they are substantially all 
held by the adhesive with their adhesive-contact 
ing extremities collectively conforming to the 
contour of the adhesive coated surface of the sup 
port and with their lower extremities extending 
downwardly from the support and protruding 
from the layer of temporary adhesive, coating a 
sheeted permanent backing with a permanent 
binder and propelling it longitudinally with its 
coated surface facing upwardly, directing the 
support and the backing to move in unison adja— 
cent each other so that the support and backing 
are temporarily united ‘to form a double web 
with the adhesive coated surface of the support 
maintaining a desired contour, the upper ex 
tremities of the particles collectively conforming 
to the said contour and the downwardly extend~ 
ing extremities of the particles penetrating’ the 
binder, maintaining the moving support, backing 
and particles in the said positional relationship 
until the binder has set su?lciently to hold the 
particles ?xed upon removal of the support and 
adhesive and then directing the moving support 
away from the moving backing so as to peel off 
the support and adhesive, leaving the particles 
held by the binder with the extremities of the 
particles which originally contacted the adhesive 
exposed to form a composite surface complemen 
tary to that of the support. 

2. The method of making particulate coated 
sheeted material comprising applying a coating 
of temporary adhesive to a surface of a sheeted 
temporary support, propelling the support lon 
gitudinally with its adhesive coated surface fac 
ing downwardly, projecting particles upwardly 
thereagainst so that they are substantially all 
held by the adhesive with their adhesive-con 
tacting extremities collectively conforming to the 
contour of the adhesive coated surface of the sup 
port and with their lower extremities extending 
downwardly from the support and protruding 
from the layer of temporary adhesive, coating a 
sheeted permanent backing with a permanent 
binder and propelling it longitudinally with its 
coated surface facing upwardly, directing the 
support and the backing to move in unison adja 
cent each other so that the support and backing 
are temporarily united to form a. double web with 
the adhesive coated surface of the support main 
taining a desired contour, the upper extremities 
of the particles collectively conforming to the 
said contour and the downwardly extending ex 
tremities of the particles penetrating the binder, 
maintaining the support. backing and particles in 
the said positional relationship until the ‘binder 
has set suiliciently to hold the particles ?xed upon 
removal of the support and adhesive and then 
peeling off the support and adhesive, leaving- the 
particles held by the binder with the extremities 
of the particles which originally contacted the 
adhesive exposed to form a composite surface 
complementary to that of the support. 

3. The method of making particulate coated 
sheeted material comprising applying a coating 
of temporary adhesive to a surface of a sheeted 
temporary support, propelling the support lon 
gitudinally,' applying particles thereto so that 
they are substantially all held by the adhesive 
with their adhesive-contacting portions collec 
tively conforming to the contour of the adhesive 
coated surface of the support and with their op 
posite portions extending outwardly from the 
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14 
support and protruding from the layerof tem 
porary adhesive, coating a sheeted permanent 
backing with a permanent binder and propelling 
it longitudinally with its coated surface facing 
the coated surface of the support, directing the 
support and the backing to move in unison adja 
cent each other so that the support and backing 
are temporarily united to form a double web with 
the adhesive coated surface of the support main 
taining a desired contour, the adhesive-contact 
ing portions of the particles collectively conform~ 
ing to the said contour and the opposite portions 
of the particles penetrating the binder, maintain 
ing the moving support, backing and particles in 
the said positional relationship until the binder 
has set sufficiently to hold the particles ?xed upon 
removal of the support and adhesive and then di 
recting the moving support away from the mov 
ing backing so as to peel off the support and ad 
hesive, leaving the particles held by the binder 
with the portions of the particles which origi 
nally contacted the adhesive exposed to form a 
composite surface complementary to that of thP 
support. _ 

4. The method of making particulate coated 
sheeted material comprising applying a coating 
of temporary adhesive to a surface of a sheeted 
temporary support, propelling the support lon 
gitudinally, applying particles thereto so that 
they are substantially all held by the adhesive 
with their adhesive-contacting portions collec 
tively conforming to the contour of the adhesive 
coated surface of the support and with their 
opposite portions extending outwardly from the‘ 

’ support and protruding from the layer of tem 
porary adhesive, coating a sheeted permanent 
backing with a permanent binder and propelling 
it longitudinally with its coated surface facing 
the coated surface of the support, directing the 
support and the backing to move in unison adja 
cent each other so that the support and backing 
are temporarily united to form a double web with 
the adhesive coated surface of the support main 
taining a desired contour, the adhesive-contact 
ing portions of the particles collectively conform 
ing to the said contour and the opposite portions 
of the particles penetrating the binder, main— 
taining the support, backing and particles in the 
said positional relationship until the binder has 
set sufficiently to hold the particles ?xed upon 
removal of the support and adhesive and then 
peeling off the support and adhesive, leaving the 
particles held by the binder with the portions 
of the particles which originally contacted the 
adhesive exposed to form a composite surface 
complementary to that of the support. 

5. The method of making particulate coated 
sheeted articles comprising coating a sheeted 
temporary support having a surface of predeter 
mined contour with a layer of temporary adhesive 
adhering to said surface, depositing particles 
thereon so that they are substantially all held 
by said adhesive with their adhesive-contacting 
extremities collectively conforming to the said 

a’ contour of the adhesive coated surface of said 
support and with their opposite extremities ex 
tending outwardly from the adhesive coated sup 
port and protruding from said layer of temporary 
adhesive, applying a sizing coat to the particulate 
coated side of the temporary support, coating a 
permanent backing with a permanent binder, 
positioning said temporary support and said 
backing adjacent each other so that the said 
outwardly extending extremities of the particles 

" contact and become embedded in said permanent 
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binder and so that the desired contour of the 
adhesive coated surface of the support is main 
tained in respect to the aforesaid adhesive-con 
tacting extremities of said particles, maintain 
ing the support, backing and particles in said 
position until the binder has set sufficiently to 
hold the particles ?xed therein upon removal of 
the temporary support and adhesive, and then 
removing the said temporary support and adhe 
sive, leaving the particles held by said permanent L 
binder with the extremities of the particles which 
originally contacted the adhesive exposed to form 
a composite surface complementary to that of 
the support. 

6. The method of claim 4 in which the particles 
are» elongate and in which they are applied ‘to 
and embedded lengthwise in the adhesive of the 
temporary support by passage of an electrical 
?eld through the particles as they are so applied. 

BERT S. CROSS. 
GEORGE P. NETHERLY. 
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