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My invention relates to an apparatus for pre 
setting wear films and is directed particularly to 
an apparatus for use in presetting a printed film 
of paint of appreciable thickness to serve as a 
Wear Surface for floor and other Surface COve 
ings. In the manufacture of printed coverings 
of this class, there area, number of factors which 
at the present time militate against the observ 
ance of certain fundamental criteria, known to 
the skilled paint technician as being essential to 
the formation of a high quality wearing surface 
from the four most essential standpoints, namely, 
abrasion resistance, acid and alkali resistance, 
Snoothness and planeness of surface, and fin 
ished gloss. These factors arise by reason of the 
unusually heavy film of paint which must be ap 
plied in a single application in order to be eco 
nomically practicable, and by the fact that cur 
ing or stoving of the film must be effected to 
properly condition the film for use as a wear sur 
face. This necessitates that the base, which is 
generally in the form of a continuous Web, with 
its applied coating paint, must, at some time. al 
most immediately after application of the paint 
film, assume an inclined or vertical position. 
These problems, which are inherent in the ap 
plication of a heavy film of slow drying paint and 
in the stoving thereof, are amplified when the 
curing is effected in the 'festoon stoves’ com 
monly employed in the floor covering industry, i. 
wherein the material, as it emerges from the 
printing machine, is directed into a curing cham 
ber and hung therein in vertically extending 
festoons or cylindrical battens, the length of the 
festoon generally being in the order of forty-five 
feet, although similar problems are present when 
flat rack stowing is utilized. In such operation, 
the material must assume a Substantially Ver 
tical position while being directed from the bed 
of the machine to those racks which lie above or 
below the plane of the bed, and paint, runs are as 
common in flat rack stoving as in festoon stoving. 
Contrary to one of the fundamental prerequis 

ites of Satisfactory wear film formation, it has 
been common practice, in the printed floor cover 
ing industry to “body up' the paint to prevent 
paint runs. This has been effected by incorpo 
rating relatively large amounts of pigments or 
other filling agents into the paint. It has been 
the theory that in such paints the reduction of 
flowability is due to increased interfacial fric 
tional resistance built up by the pigment particles 
Within the film. In some instances the propor 
tion of pigment has been as high as 44% by Wol 
ume of the nonvolatile portion of the paint, 
whereas it has long been known that the ideal 
pigmentation for wear films should be approxi 
mately 30% by volume of the nonvolatile portion 
of the paint. Any increase in pigmentation in 
evitably results in lowering of the wear, alkali 
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and acid resistance of the formed film. An 
equally acute problem is encountered with 
"bodied up' paints where the covering material 
is printed in design. The paint film which is 
formed by printing with paints having high pig 
ment concentrations will not level out Satisfac 
torily after application but "stands proud,' tak 
ing the outline of the printing member which ap 
plied the film and leaving relatively sharp ribs or 
ridges where contiguous color patches abut. This 
condition is aggravated by the use of peg or line 
block printing members of the type commonly 
utilized in the printing of floor coverings to pro 
wide air relief. Another disadvantage arising out 
of the use of high pigment concentration paints, 
lies in the difficulty of obtaining a glossy Surface. 
GloSS is imparted to the surface of the film pri 
marily by the vehicle overlying or Surrounding 
the pigment particles and disposed at the Surface 
of the film. If the pigment concentration is too 
high, there is insufficient vehicle to adequately 
wet and coat the pigment particles and, as a re 
Suit, the dried film is dull and has no appreciable 
sheen. In addition, the cost of the paint is in 
creased proportionately with any increase in pro 
portion of pigment to vehicle. 
The use of "bodied up' paints has minimized 

paint runs but has not eliminated them com 
pletely since the pigment particles will, by their 
gravitational forces, tend to orient themselves 
readily upon reduction of viscosity of the vehicle 
induced by heat, and, the material being Sub 
jected to such heat while in a vertical plane, the 
tendency still remains for the particles to gravi 
tate downwardly, thus forming regions of thick 
and thin films. While the print paints hereto 
fore employed have possessed Some thixotropic 
body inherent in pigmented vehicle structures, 
movement of the material through a vertical path 
has been effected so soon after the printing step, 
which applies shearing forces to the paint and 
thus reduces the viscosity thereof, that any ma 
terial thickening by thixotropic action cannot be 
availed of prior to movement of the material into 
the stoves or curing racks, for, under ordinary 
temperature conditions, such thixotropic action 
is. So slow that it would require a commercially 
impracticable time period between printing and 
Stoving to avail of Such action. 

It is an object of my invention to provide a 
mechanism whereby leveling of a film of thixo 
tropic bodied paint, which may be of the usual 
characteristics and high pigment concentration, 
or low pigment concentration and of the type 
more completely described in my copending ap 
plication, Serial No. 92,295, filed July 24, 1936, of 
which this application is a division, wherein there 
is provided in the film of coating material par 
ticles having the characteristic of micelle forma 
tion, which particles are selected from a group 
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consisting of oil gel, resinoid and flocculent pig 
ments, and which film, when applied, is of such 
character that running will occur if the Web be 
disposed in a substantially vertical plane, may be 
accomplished, paint runs eliminated and a level, 
high gloss surface obtained. 
According to a preferred embodiment of my in 

vention, the wear film is applied in design by a 
flat block printing machine of the type commonly 
employed in the floor covering industry and im 
mediately thereafter the foundation web, With 
the applied coating, is heated While maintained 
in a horizontal plane to reduce the viscosity of 
the vehicle of the coating to thus enhance micelle 
formation, with consequent thickening and stiff 
ening of the film to a degree sufficient to permit 
hanging in festoons or movement in a vertical 
plane substantially immediately after completion 
of the printing operation without danger of paint 
runs, and to induce leveling of the film into a 
Smooth, plane Surface. 
I have found, particularly with paints including 

oil gel, resinoid and/or pigment particles which 
have the characteristic of micelle formation that 
such particles, being disposed throughout a ve 
hicle in a metastable condition, begin to form into 
micelles immediately after shearing forces, such 
as those resulting from the printing Operation 
cease to be applied. This micelle formation is 
believed to be a direct result of the combined 
force of the particles, some of which are of an 
anisotropic character, and gravitational forces. 
It is probably true that the resinoid and oil gel 
particles, if such be used, have some afinity for 
each other and for themselves and if the pigment 
be properly chosen, the particles thereof also will 
have a tendency to group themselves with the 
other particles when in the film. Concomitantly 
with micelle formation, there is a general thick 
ening of the applied film. The reaction is not 
completely understood but it is believed to result 
from the fact that with the first formation of 
micelles, there is immediately an enormous in 
crease in the specific surface of the particles to 
be wetted and concomitantly, a diminution of the 
liquid or vehicle available for wetting. There in 
mediately follows, therefore, a general thickening 
and stiffening of the whole structure. In order 
to accelerate this formation, I purpose to apply 
heat to the paint film disposed upon the Surface 
being treated, while the material rests in a Sub 
stantially horizontal plane in which running of 
the applied film will not occur. By the applica 
tion of heat, the viscosity of the vehicle is re 
duced and the particles in the paint film are re 
leased for proper and immediate orientation. 
My present invention is directed particularly to 

an apparatus for accomplishing Such heating and 
to such apparatus in combination with coating 
and stoving equipment. 

I have found that when a film formed as above 
described is applied to a foundation Web of Sat 
urated felt of the type commonly employed in 
the manufacture of felt base floor covering, a 
general thickening and stiffening of the applied 
film and satisfactory leveling may be accon 
plished if the temperature of the Web be elevated 
to 165° F., and maintained at that temperature 
for a period of thirty seconds while the material 
rests in a substantially horizontal plane. By 
heating to this temperature, a relatively short 
heating time is necessary. The web may then be 
immediately transferred to a substantially verti 
cal plane without danger of running. 
In the accompanying drawing there is illus 
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2,272,776 
trated, in side elevation a presetting device posi 
tioned at the exit end of a flat block printing ma 
chine and adapted to properly condition a paint 
film prior to passage of the Web into a curing 
chamber. 
The presetting device 2 is positioned between a 

flat block printing machine 3 and a curing chann 
ber 4, and is of relatively short length. The exit 
end 5 of the presetting device may be positioned 
within the curing chamber 4 as shown. The pre 
setting device comprises a bank of steam coils 
6 fed by a header 7 communicating with a suit 
able source of steam supply. In the embodiment 
shown, the coils 6 extend transversely of the bed 
of the printing machine and are secured to sup 
porting frame-work 8. A second battery of steam 
coils 9 is disposed in a plane parallel to the bed 
of the printing machine 3 and these coils are se 
cured between the printing machine frame mem 
bers O. The coils 9 are preferably formed of 
flattened pipes in order to present a relatively flat 
surface to support the web of decorated material 

during its travel from the printing machine 3 
into the curing chamber 4. It will be observed 
that the coils 9 lie in a position in advance of the 
coils 6 in order that the web i? may be brought 
to the desired temperature prior to the applica 
tion of radiant heat to the decorated surface of 
the web by the coils 6. The coils 9 are provided 
With a steam inlet 2 feeding into a header 3 
to which the coils are connected. A return line 4 
is also provided for drainage purposes. 
The radiating coils 6 and the supporting frame 

work 8 are mounted for movement in a longitudi 
nal direction parallel with the web in order that, 
upon the filling of the curing chamber, the mech 
anism may be moved out of the curing chamber 
and the door D closed. In order to provide a 
conveniently movable mechanism, end frame 
members 5 are provided with rollers 6 engage 
able With tracks 7 attached to the printing ma 
chine frame. A roller 8 is secured to a machine 
frame and engages a track 9 on the Supporting 
frame-work 8. A supporting roller 20, Secured to 
the frame-work 8, rides on a track 2 attached 
to Wall 22 of the curing chamber 4. A stop 23 is 
provided to limit movement of the exit end 5 into 
the curing chamber. 
From the foregoing, it Will be clear that after 

decoration of the Web f by the printing machine 
3 which applies a relatively heavy layer of paint, 
the web passes over the heating coils 9 whereby 
the temperature of the web is elevated. The ma 
terial then passes beneath the heating coils 6 
which apply radiant heat, to the paint film. The 
temperature of the web and the applied film is 
raised to approximately 165° F. and, after equi 
librium temperature has been reached in the web 
as it moves through the presetting device, radiant 
heat from the coils 6 is relied upon to maintain 
the desired temperature in the film and web. 
After the web leaves the flat surface of the 
coils 9, it rides upon a plate 24 secured at 
one end to the frame-work of the preset 
ting device by an angle 25, the other end 
resting freely upon the coils 9. The decorated 
material then passes over a batten roll 26 through 
a vertically extending dip 27 to an upper batten 
28 from which it hangs in a festoon in the curing 
chamber 4 where sufficient heat is applied to 
properly set or coagulate the vehicle, and, when 
a paint of my preferred type is employed, to ef 
fect conversion of the resinoid with the oil of the 
vehicle to form a wear resistant surface which 
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has good gloss characteristics and is stable, tough, 
flexible, and alkali-resistant. 

It Sometimes happens in printing machine Op 
eration that block chokes, shimming adjust 
ments and other causes require stopping the 
machine for a period of time greater than de 
sirable for the application of heat to the deco 
rated web in the presetting device. In order that 
the radiant heat applied to the surface may be 
rendered less intense, and further in order to 
avoid the application of heat to the base Web 
during Such shut downs, means are provided 
whereby the radiant heaters may be moved 
away from the surface of the Web a distance to 
render them sufficiently ineffective, and means 
are provided for injecting cooling fluid through 
the steam coils 9. In the embodiment illustrated, 
the frame-Work 8 supporting the coils 6 is sus 
pended from shaft 29 by cables 30, two shafts 29 
and four cables 30 being provided. Each shaft 
29 is rotatable by a worm wheel 3 engaged by a 
worm operated by a handle 32, whereby the cables 
30 are wound therearound and the radiant heat 
ers 6 are elevated away from the surface of the 
decorated Web. The connections from the Source 
of steam supply to the header should preferably 
be made flexible to permit of such movement 
without the necessity of disjoining of pipes and 
fittings. 
Any suitable connection may be made to the 

line 2 of the heating coils 9 for the passage of 
cooling Water or other fluid therethrough. For 
example, a Y connection 33 may be used and a 
steam line 36 connected to one side thereof and 
a water line 35 connected to the other side. 
Valves should be provided in each of these lines 
to effect proper control. 
An electrically heated presetting device may be 

conveniently formed along the same general lines 
as those disclosed in the drawing, radiant heating 
coils being substituted for the steam coils 6 and 
an electrically heated platen replacing the coil 9. 
The mechanism for elevating the coils 6 may then 
be dispensed with and a control SWitch pro 
vided to cut off the heating current in the event 
of a shut down of the printing machine. 
The presetting device could utilize heated air 

if the time period for presetting Were long 
enough. Care should, of course, be taken to in 
sure that the velocity of the air coming into 
contact with the Wet film is not so great as to 
cause rippling or deformation of the applied pat 
tern. 
The presetting device illustrated in the draw 

ing has been found to operate very satisfactorily 
with floor covering paints, both of the pigment 
'bodied up' type and of the type in which a false 
body is created by gel particles, resinoid par 
ticles or anisotropic pigment particles or combi 
nations thereof. In the former type, the preset 
ting device effects proper orientation of the pig 
ment and Whatever minor amount of micelle 
formation which may be inherent in any oil paint 
film, and in the latter type the device oper 
ates to effect rapid micelle formation and con 
comitant thickening and stiffening of the film in 
duced thereby. 
While I have illustrated and described certain 

preferred embodiments of my invention, it will be 
understood that the invention is not so limited 
but may be otherwise embodied within the scope 
of the following claims, 
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I claim: 
1. In an apparatus for presetting a Wear film 

of coating composition carried on a base web, the 
combination of means for applying heat to the 
uncoated side of a web to heat the web to a 
predetermined temperature While it is disposed in 
a Substantially horizontal plane, a radiant heat 
er adapted to heat directly a wear film disposed 
On Said Web only after Said Web has been heated 
to a predetermined temperature by said heating 
means, Said heater being disposed above the plane 
of said heating means in position to heat the 
Wear film after the Web has passed across a por 
tion of said heating means, and means for mov 
ing Said Web past Said heating means and said 
heater While it is disposed in a Substantially hori 
ZOntal plane. 

2. In an apparatus for presetting a Wear film 
of coating composition carried on a base Web, 
the combination of a heating platen disposed in a 
Substantially horizontal plane adapted to heat a 
Web to a predetermined temperature, a Web Sup 
port disposed adjacent Said platen adapted to 
Support the Web after it has passed Over Said 
platen, a radiant heater disposed above Said plat 
en and Said Web Support adapted to heat a Wear 
film disposed on the web, said heater being dis 
posed above the plane of Said platen in position 
to heat the Wear filin after the Web has passed 
across a portion of said platen, means for moving 
said heater toward and from the horizontal plane 
of the platen to increase and to decrease the 
amount of radiant heat applied to the film, and 
means for moving the Web over said platen and 
past and Said heater and over Said Web support. 

3. In an apparatus for presetting a Wear film 
of coating composition carried on a Web, the 
combination of a plurality of coils disposed in a 
Substantially horizontal plane adapted to sup 
port a Web, means adapted to inject heating 
fluid into Said coils, a Substantially horizontal 
plate disposed adjacent said coils adapted to 
Support the Web after it has paSSed Over the 
coils, a radiant heater disposed above said coils 
and Said plate adapted to heat a Wear film dis 
posed on the Web after the Web has been heated 
to a predetermined temperature by said coils, 
means for moving the radiant heater toward and 
from the horizontal plane of said coils to in 
Crease and to decrease the amount of radiant 
heat applied to the film, and means for moving 
the Web over said coils and past said heater and 
Over Said Supporting plate. 

4. An apparatus according to claim 3 in which 
Said heater comprises a plurality of coils. 

5. An apparatus according to claim 3 in which 
Said heater moving means comprises a shaft, 
cables connecting the shaft to the heater frame 
Work, and means to rotate said shaft. 

6. In an apparatus for presetting a wear film 
of coating composition carried on a base web, the 
Combination of a plurality of coils disposed in a 
Substantially horizontal plane adapted to support 
a Web, means adapted to inject heating fiuid 
into Said coils, a radiant heater disposed above 
Said coils adapted to heat a wear film carried 
on the Web, Said heater being disposed in posi 
tion to heat the Wear film only after the web 
has passed across a substantial portion of said 
coils, and means for moving the web over said 
coils and under Said heater, 
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