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The present invention relates to an apparatus for ap 
plying a surface pattern directly to boards or shects of 
wood, fiberboard, pressboard, or the like. 

In the furniture manufacture of the prior art the op 
eration of coating the individual parts of a piece of furni 
ture could not be carried out until they were assembled 
and secured to each other to form the complete article. 
The principal reason for this manner of production was 
the fact that it was practically impossible to carry out 
the assembly and fitting operations without damaging the 
finished surfaces of the individual parts. 

it is therefore an object of the present invention to pro 
vide the individual parts of furniture articles, made of 
wood, fiberboard, pressboard, or the like, prior to their 
assembly with a coating and surface pattern which is so 
permanent and resistant that there is practically no dan 
ger that this coating will be marred by the manipula 
tions of assembling these parts into the finished furniture 
articles. Another object of the invention is to provide 
an apparatus for producing individualized coatings on 
lino-cellulose sheets having fancy imprints and a durable 
hard Surface, by mass production means. 

Another object of the invention is to coat the com 
ponent parts prior to prefabrication of the individual 
furniture parts by mass production methods to render 
the furniture manufacture considerably more economical. 

Still another object of the invention is to improve the 
quality of the coating and to render the new method still 
more economical. 

Another object of the invention is to provide a suit 
able apparatus for carrying out the numerous steps there 
of in a continuous movement through the various treat 
ing stages in a manner utilizing same stages and parts 
to function in plural capacities, to save expense and time 
in mass production. 
The above and various other objects, features, and 

advantages of the present invention will become more 
closely apparent from the following detailed description 
thereof which is to be read with reference to the accom 
panying drawings of a preferred apparatus for carrying 
out the new method, in which like reference numerals 
designate like parts throughout the figures thereof and 
wherein 
FCURE 1 shows a perspective view of a first part of 

the apparatus for carrying out the new method. 
FIGURE 2 shows a perspective view of the second 

part of the apparatus which directly follows the part as 
illustrated in FIGURE 1; 
FGURE 3 shows a perspective view of a board as 

produced according to the inventive method; while 
FiGURE 4 shows a cross section of a board accord 

ing to FGURE 3 and it also indicates on a magnified 
scale the individual coatings on the surface of the board. 
The apparatus in a preferred embodiment illustrated 

in the drawings comprises several conveyor belts which 
are arranged relative to each other to permit a continuous 
movement of the boards or sheets through the different 
work stages required. A succession of chambers separated 
from each other by partitions and closed by front and 
rear walls is provided for the various steps of the process. 
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The front walls are shown removed from the chambers. 
Some of the conveyors are utilized simultaneously to 
function as the bottoms of the chambers. The functions 
which are to be carried out at the different work stages 
and by the individual conveyor belts, will become appar 
ent from the following description of the entire method. 

The 'A' stage 

The boards are precut with their still rough outer Sur 
faces to the required size. The precut parts 1 are 
loaded, as shown at A in FIGURE 1, upon a first con 
veyor beit 2 in the embodiment shown. The belt 
carries the boards into a pre-treating chamber 5 in which 
their upper surfaces are treated by brushes 6. The brushed 
boards A are then carried into a preheating chamber 7 
in which their upper surfaces are preheated to a first tem 
perature between 50 and 100° C. Chamber 7 is for this 
purpose equipped with suitable heating means 8, connected 
with a heat source, not shown, through a line 9. The 
preheating source may be, among others, hot water, hot 
air, dielectric or infrared radiators or others. In the pre 
heatirag charaber, a fluid priming mixture is applied upon 
the boards by means of a feeding and doctor unit 11. The 
priming mixture has a content of resin and solvents per 
mitting first the formation of a soft layer on the upper 
surface of the boards. The heat of the preheating cham 
ber dries the priming mixture from the bottom. The 
board is carried inext through an evaporating chamber 12 
and a drying charaber 23. The first prime coat is formed 
on the boards after the solvent has been evaporated in 
the chambers 12 and 3 and when this layer has thus been 
dried. The solvent is drawn off from chamber 12, 
through the outlet line 4 together with hot air of a sec 
ond Šemperature of about 40 to 50° C. supplied into 
chamber 2 through a line 5 in the direction of move 
ment of plates 1. The solvent thereafter may be sep 
arated from the gas or steam passing out of chamber 2 
through line 4, for the purpose of recovering it for fu 
ture use. 
By heating the surface of the boards before applying 

the prime coat thereon, the heat required for evaporating 
the solvent from the prime-coating materials will, at 
least to a considerable extent, be furnished by the heat 
content of the surface of the boards and the prime coat 
will thus be dried primarily from below rather than from 
above, that is, by the board surface which has been pre 
heated to the required temperature. 
The mixtures which are employed according to the 

invention for producing the prime coats and the outer 
paint or varnish coating may consist of co-polymers, 
aminoplasts, for example, urea melamine resins, or oil 
modified alkyd resins, and the respective solvents for 
these materials, aside from the pigments and dulling 
agents which are required for the surface pattern and 
depend upon the desired type thereof. Although the 
paints or varnishes employed for the prime coats start 
to polymerize at a relatively low temperature, their final 
complete polymerization occurs when the outer coating 
is baked in. 

After leaving the chamber 12, boards press into 
the drying chamber 3 which may be of the same construc 
tion as the preheating chamber 7 with a similar heat 
supply. Hot-water radiators have the considerable ad 
vantage that they heat the surface of the boards very 
uniformly and thus prevent the danger of blister-forma 
tions. In addition, the drying chamber 13 is connected 
by lines 5 and 4 with a hot air supply of a temperature 
of about 120° C. or more, circulated through chamber 
i3 in a direction opposite to the direction of move 
ment of boards : on the conveyor belt 2. 
The boards leaving the drying chamber 13 then en 



3, 1. 
s 
es 

ter the cooling chamber 16 through which cooling air 
of a normal room temperature is blown from above 
upon the upper surface of the boards through nozzles, not 
shown mounted on the inner ends of air feed lines 7. 

This completes the operations of providing boards : 
with the first prime coat. After the first prime coat has 
been applied and been cooled to room temperature, the 
coated surface of the boards is ground. This also in 
proves the durability of the outer coating and the appear 
ance of the finished boards. The boards pass on the first 
conveyor belt out of chamber 16 to drop upon a second 
conveyor belt 8 which carries them toward and de 
posits them on a third conveyor belt 19. By a conven 
tional transfer means, not shown, the boards there are 
removed to a work table 20, for a grinding operation by 
hand. Of course, the apparatus may also be provided 
with a grinding mechanism, not shown, which grinds the 
Surface of boards 1 mechanically while they are nov 
ing on the conveyor belt 19. 

The 'B' stage 
Upon completion of the grinding operation the boards 

are placed upon a fourth conveyor belt 25, and are car 
ried by this belt and another conveying device, not shown, 
to the station B. There they are rerouted through cham 
bers 5, 7, 8, 2, 3, and 16 in order to receive the 
Second prime coat. This movement of the once-coated 
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boards through the apparatus is, however, preferably 
carried out by means of a separate fifth conveyor belt 
22 which runs parallel to and in the same direction as 
the first belt 2. The boards are thus treated once more 
in the same maner as during their first passage through 
the above mentioned chambers. Since the successive op 
erations of the second priming are carried out precisely 
as those of the first priming, they do not need to be again 
described. 
The dots on the surfaces of boards 1 on belt 22 in 

FIGURE 1 serve to indicate the different surface treat 
ments to which the boards are being subjected. Thus, 
while the boards on conveyor belt 2 are plain up to 
chamber 10 to indicate that they are as yet uncoated, the 
subsequent light dotting of boards 1 on conveyor belt 2 
beginning in chamber 10 indicates that they have been 
provided with a single prime coat, while the parallel 
heavily dotted boards 1 on conveyor 22 indicate that 
these boards have received two prime coats. 

The 'C' stage 
The twice prime-coated boards are carried to a station 

C by conveyor belts 24 and 25, shown in FIGURES 1 
and 2, and by further conveying means indicated dia 
grammatically in FIGURE 2 by an arrow, these various 
belts, for claim purposes, jointly being defined as the 
sixth conveyor belts. 
The surface pattern is preferably applied by offset 

printing, for which purpose a roller of soft rubber 
may be employed whereby a pattern of a very delicate 
appearance may be attained. Especially beautiful pat 
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tern effects may be attained if the surface, after being 
printed with oil paint and before the liquid resin mix 
ture for the final baked-in coating is applied, is merely 
surface-dried. This has the result that the paint which 
is not as yet fully dry will slightly run on the surface 
of the boards when the liquid resin mixture is subse 
quently applied. In this manner, it is possible to produce 
a surface pattern which closely resembles the grain of 
natural plywood. In order to attain a high gloss, the 
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printed surfaces may in addition be passed over calendar. 
rolls which may be either heated or unheated. At station 
C, the boards are automatically transferred to a seventh 
conveyor belt 26 and are then at first passed into an 
offset printing mechanism. This mechanism comprises 
a paint roller 27, a transfer roller 23, and a soft-rubber 
roiler 29. This last roller 29 is designed for applying 
a printed pattern, for example, similar to the naturai 
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than one printing stage may be applied in succession, for 
instance, when a plurality of colors is desired. There 
after the boards travel again through several chambers 
which are similar to those employed in the first and 
second prime-coating stages, as shown in FIGURE 1, 
except that some of these chambers serve for a different 
purpose. The first chamber 36 which may be equipped 
with heating means similar to those as described with 
reference to chambers 7 and 3 merely serve for drying 
the ink or paint coating of the pattern to some extent. 
In the following chamber 3 a fuid resin mixture is 
then applied upon the boards by means of a feeding and 
doctor unit 32. This resin mixture which subsequently 
forms the outer coating of the boards is made of such 
a composition that, after its subsequent treatment, it 
forms a high-grade baking enamel. Chambers 33 and 
34 through which the boards are then moved are of Sub 
stantially the same construction and serve substantially 
the same purpose as chambers 2 and E3, and they are 
therefore also provided with inlet and outlet lines 25 
and 4 for pressing hot air of about 40 to 50° C. through 
these chambers and thereby also withdrawing the solvent 
vapors therefrom. 

The 'D' stage 

After boards it have thus been superficially dried and 
have left the chambers 34, they are deposited upon an 
other conveyor belt 35 and are transferred thereby to 
a further conveyor belt 36 which passes through baking 
oven 37. There the surface of the boards is heated to 
a third temperature between 120 and 180° C for baking 
in the outer predried enamel coating. The heating 
ineans for the oven chamber 37 may consist, for ex 
ample, of infrared radiators 38 which are mounted above 
boards . 
From the oven chamber 37, the boards are carried 

into a cooling chamber 39 which is similar to chamber 
15 of the prime-coating part of the apparatus. 
The finished boards. A may then be removed from the 

conveyor belt 36 near its end D. if desired, they may 
thereafter be passed to a humidifying apparatus, not 
shown, in which the inner structure of the boards is 
given a certain moisture content, or they may for the 
same purpose be passed over so-called moistening rolls. 
The boards which have been dried out considerably by 

the different heat treatments and especially by the last 
baking treatment, are thus given again a certain moisture 
content whereby difficulties in the subsequent use of the 
boards, for example, in their assembly into furniture 
articles, will be avoided. If the dried out boards would 
be used immediately, the furniture pieces might Sub 
sequently warp because of the absorption of moisture. 

If the boards are to be provided with a Surface pat 
tern on both sides, they should first be run with the un 
coated side over the moistening roll before the patten is 
also applied on that side. 
FiGURE 4 illustrates diagrammatically a board i 

which has been treated in accordance with the invention 
and in which 40 indicates the board itself, 4i the first 
prime coat, 42 the second prime coat, 43 the printed 
pattern, and 44 the outer coating. 
The boards or the like are in this manner provided 

with a coating of a solidity similar to that of the enamel 
coatings on sheet metal and solid metal parts of auto 
mobile bodies. The method according to the invention 
is therefore especially of importance in the manufacture 
of furniture which has to withstand hard usage, for ex 
ample, children's furniture. 
Although my invention has been illustrated and de 

scribed with reference to the preferred embodiments 
thereof, I wish to have it understood that it is in no way 
limited to the details of such embodiments, but is capable 
of numerous modifications within the Scope of the ap 

grain of wood, upon the surface of the boards. More 5 pended claims. 
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Having thus fully disclosed my invention, what i claim 
1S 

1. An apparatus for treatient of rough surfaced sheets 
of inocellulose to provide them with fancy designs and 
a hard baked enamel coat comprising a first Section for 
coating the surface, including an illet and an outlet sta 
tion and a plurality of compartments aligned in longi 
tudinal succession and equipped in Succession, respectively 
with means to preheat said sheets to a first temperature 
between 50° C. to 100° C. mea is to apply a fluid coat 
to the preheated sheets in a first compartment and to 
press the fluid coating into the pores and interstices of 
the rough surface of said sheets, at least one second 
compartment with means to heat the coated Surface to 
a second temperature of about 40 to 50 C., calculiated to 
evaporate the fluid coat without blistering it, at least orie 
third compartment with Ineans to heat the surface to a 
third tenuperature of at least 120° C. calculated to dry the 
said coat, at least one fourth cooling compartment with 
means to cool the dried coat, a first conveyor means rin 
ning longitudinally underneath said first to fourth coil 
partments to transport the sheets from said inlet station 
through said compartments to said outlet station; a second 
conveyor means conveying said sheets fron said outlet 
station and a conveyor for conveying said sheets to Said 
iniet station; a third conveyor means running longi 
tudinally underneath said first to fourth compartments in 
parallel alignment and adjacent with said first conveyor 
means to transport said coated sheets again through said 
first to fourth coir partments, said first to fourth coin 
partments having a width at least equal to the combined 
width of said first and said third conveyor means, said 
conveyor means being endless belts and forning a moving 
bottorn of said first to fourth compartments; a second 
section for offset printing said coated surfaces, compris 
ing a printing means including a paint roller, a transfer 
roller and a pattern roller-printer, and at least one heat 
ing compartment for drying the print; a third section for 
print-fixing the printed surface, coimprising a compartment 
with means to apply an outer coating of a fluid resin 
mixture in an even distribution thereof over said Surface, 
and at least one heating compartment with meals to 
supply heat of about 40° to 50° C. calculated to with 
draw vapors of said resin; said second and third Sections 
being in longitudinal alignment; a fourth conveyor 
means for transporting said sheets from Said first Sec 
tion to said second section; a fifth conveyor ineans Tun 
ning underneath said second and third sections and form 
ing a moving bottom thereof; and a fourth section for 
baking said outer coat to a hard enamel comprising at 
least one baking compartment with means to Supply a 
heat of about 120° to 180° C., calculated to bake the 
printed coated surface to a hard enamel, a cooling com 
partment and conveyor means forming the bottom of 
said compartments. 

2. An apparatus for treatment of sheets of linocellulose 
to provide them with fancy designs and a hard baked 
enamel coat comprising, a first section for coating the 
surface, including an inlet and an outlet station and a 
plurality of compartments aligned in longitudinal succes 
sion and equipped in succession, respectively, with means 
to preheat said sheets to a first preheating temperature, 
means to apply a fluid coat to the preheated sheets having 
rough surfaces in a first coating compartment and to 
press the fluid coating into the pores and interstices in 
the rough surface of said sheets, at least one second com 
partment with means to heat the coated Surface to a 
second temperature evaporating the fluid coat, at least 
one third compartment with means to heat the Surface 
to a third drying temperature of the said coat, at least one 
fourth cooling compartment with means to cool said Sur 
face, a first conveyor means running longitudinally under 
neath said first to fourth compartinents to transport the 
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6 
sheets from said inlet station through said compartments 
to said outlet station; a second conveyor means conveying 
said sheets from said outlet station and a conveyor for 
conveying said sheets to said inlet station; said first 
to fourth corinpartinents having a width at least equal 
to the with of said first conveyor means said first con 
veyor imeans forning an endless belt and a moving bot 
tona of said first to fourth compartments; a second section 
for printing said coated surfaces, comprising a printing 
means, and at least one heating chainber for drying the 
priat; a third section for print-fixing the printed surface, 
comprising a compartment with means to apply an outer 
coating of a filaid resin inixture and an even distribution 
thereof over said surface and at least one heating cham 
ber with means to supply heat calculated to withdraw 
vapors of said resin; said second and third sections being 
in longitudina alignment; a conveyor means for trans 
porting said sheets from said first section to said second 
section; a conveyor means running underneath said second 
and third sections and forming a moving botton thereof; 
a fourth section for baking said outer coat to a hard 
ename comprising at least one baking compartment with 
means to supply a heat calculated to bake the printed 
coated surface to a hard enannel, a cooling compartment 
and conveyor means forming the bottom of said com 
partments. 

3. An apparatus for treatinent of sheets of linocellulose 
to provide them with fancy designs and a hard baked 
enanel coat comprising a first section for coating the sur 
face, including an inlet and an outlet station and a plu 
rality of compartments aligned in longitudinal succession 
and equipped in succession respectively, with means to 
preheat said sheets, means to apply a fluid coat to the 
preheated sheets having rough surfaces in a first coating 
corn partment, and to press the fluid coating into the pores 
and interstices in the rough surface of said sheets, at 
least one second compartment with means to heat the 
coated surface to a second temperature calculated to 
evaporate the fi:id coat without blistering it, at least one 
third compartinent with means to heat the surface to a 
third temperature calculated to dry the said coat, at 
least one fourth cooling compartment with means to cool 
said surface, a first conveyor means to transport the sheets 
from said inlet station through said compartments to 
said outlet station; a second section for printing said 
coated surfaces, comprising a printing mechanism and at 
least one heating chamber for drying the print; a third 
section for print-fixing the printed surface, comprising 
a compartment with means to apply an outer coating of 
a fuid resin mixture and an even distribution thereof 
over said surface, and at least one heating chamber with 
means calculated to withdraw vapors of said resin; a 
conveyor means for transporting said sheets from said 
first section through said second and third sections; a 
fourth section for baking said outer coat to a hard enamel 
comprising at least one baking compartment with means 
to supply heat and cooling compartment. 
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