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57 ABSTRACT 
A coating machine where liquid coatings of lacquer or 
glue are applied to continuous webs or to a succession 
of flat workpieces in a free-falling liquid curtain ema 
nating from an applicator head positioned over the 
workpiece conveyor, the machine including a rotat 
able vertical column with two carrying arms at right 
angles and a complete independent liquid circulation 
system for each applicator head, the applicator heads 
and liquid circulation systems being rotatable together 
with the vertical column so that, when one arm and 
applicator head is in the operation position above the 
conveyor line, the other arm and applicator head is 
positioned alongside the conveyor line. 

10 Claims, 10 Drawing Figures 

41 2 \ 
V 

2 2. 

21 16 

  

  

  

  



INVENTORS 

AGEN 
by Aré /4, 

3,766,885 

A 

Siegfrid sRENNER 
EKWIN MUZ 

(O) 

AZN 

(20) 

SET 1 OF 4 

Fig. 1 

PATENTEDOCT 23 1973 

  



PATENTEDOC 23973 3,766,885 
SHEET 2 CF 4 

Fig.2 

Y 24 

Fig. 3 4 10 25 
26 

to 27 
Y s w 

S . 
an Am No. I 
mill y 8 of IL A Fa 

\\l-7 Gy 
Adil I IF 6 

: 
2 Is 
Y 7 \7 

a 

22 

15 14 21 is 
SE6 FRED b.Re NNER 
ERWIN MUZ 

INVENTORS 

BY A/ 14 
AaeNT 

  

  



PATENTEDOCT 23 1973 3,766,885 
SHEET 3 CF 4 

SEGFRED BRENNER 
7. 9 6 ERWIN MU2. 

INVENTORS 

by /- y4 14 
Aeta 

  



PATENTEDOCT 23 1973 3.766,885 
SHEET ty. OF 4 

- -55 

45,491 
46,501 56 40 55 40 56 Fig. 7 
47,511 48,52 

54 
39 

Fig. 8 53 16 
53 54. . 

y Fig. 9 
57 58 

-e- 
O\7O \7O O\7O\7O 

33 

Fig.10 

O O O 
Siege Rep BRENNER 
ERWIN Muz 

INVENTOR. 

by A-744 AG ENJ7 

  



3,766,885 

MACHINE FOR THE APPLICATION OF LIQUID 
COATINGS TO WORKPIECES 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
The invention relates to a machine for the applica 

tion of liquid coatings to workpieces, and in particular 
to a machine for the continuous application of such 
coatings to the surface of workpieces, where, in a con 
tinuous liquid circulation system, the workpieces in the 
form of conveyed plates or continuous webs, or in the 
form of patterns of flexible material, are coated by 
using the principle of a flow curtain falling freely from 
an applicator head onto the workpieces. 

2. Description of the Prior Art 
A machine for the continuous application of liquid 

coatings to moving workpieces is disclosed in the Ger 
man Pat. No. 1,138,345. 
One of the problems encountered in connection with 

machines for the continuous application of liquid coat 
ings to plates or web-shaped workpieces under a free 
falling liquid curtain results from the repeated require 
ment of changing the kind of liquid to be applied to the 
workpieces. This is the case, for example, when a 
switch from one color to another is called for in the ap 
plication of pigmented lacquers, where the lacquers 
contain either water or solvents, or when the lacquer is 
composed of two components which have to be mixed 
in the coating machine itself just prior to the applica 
tion operation. For such a change-over operation, it 
was previously necessary to move the applicator head 
out of the workpiece conveyor area by pulling it later 
ally away from the conveyor line and by moving into its 
place another applicator head which contains the dif 
ferent-color liquid prepared in its liquid container. For 
each such change-over, it was necessary, however, to 
clean the lacquer collecting trough, the lacquer con 
tainer, the pump and the piping before the new color 
could be introduced. Thus, the change-over from one 
color to another normally involved a considerable loss 
of time and required the use of costly cleaning fluid. 
Another prior art proposal involves a machine ar 

rangement where several successive lacquer applica 
tion stations are arranged along the workpiece con 
veyor line. This arrangement permitted the simulta 
neous operation of more than one lacquer circulation 
system but, while only one liquid curtain would be ap 
plied to the workpieces, the latter would have to be 
shielded against the other liquid curtains by placing 
their collecting troughs between those liquid curtains 
and the workpieces to prevent any other lacquer, or 
even droplets thereof, from falling onto the work 
pieces. Thus, only the lacquer falling from the applica 
tor head whose collector trough is below the conveying 
level would reach the workpieces. One shortcoming of 
such an installation is that the arrangement of several 
successive lacquer circulation systems requires an 
equal number of conveyor gaps in the workpiece con 
veying system for the accommodation of the collection 
troughs, with the resulting problem of an uneven con 
veying motion. As the workpieces must pass over each 
one of these conveyor gaps, the irregularity of motion 
can easily cause ripples, transverse patterns, or other 
coating irregularities, especially when the workpieces 
are short. 

It has also been suggested to combine all the ele 
ments constituting the lacquer circulation system, such 
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2 
as the lacquer container, the pump and motor, and the 
lacquer applicator head, the lacquer collecting trough 
and the supply and return piping into a single unit 
which can be rolled away from the conveyor area in a 
direction perpendicular to the conveying direction by 
using rollers and tracks. Into the place of the removed 
unit would immediately be moved another unit which 
is similarly constructed and ready for operation with a 
different liquid. Thus, the second unit would permit an 
immediate continuation of the coating operation with 
the new color. However, the major shortcoming of this 
machine resides in the fact that it requires a consider 
able amount of floor space during the change-over 
from one color to another, at which time both sides of 
the conveyor are alternately occupied by a complete 
lacquer circulation system. 

sUMMARY OF THE INVENTION 
It is an objective of the invention to provide a coating 

machine of the above described type which, together 
with a low investment in its manufacture, requires a 
minimum of floor space for its operation, and where 
the changeover from one kind of coating to another re 
quires only a minimum of time and does not unduly ob 
struct the working areas alongside the conveyor line. A 
further objective of the invention is to permit the 
change-over between four different kinds of liquid with 
essentially the same machine structure. 
The invention proposes to attain this objective by 

suggesting that the interchangeable liquid applicator 
units be arranged on two horizontal carrying arms ex 
tending from a common rotatable vertical column 
mounted alongside the conveyor line, the two horizon 
tal arms being rotatable in unison around the axis of 
this vertical column so that, while one arm extends over 
the conveyor line for operation, the other arm is posi 
tioned alongside the conveyor line for servicing. The 
vertical column includes a common lifting mechanism 
for the two arms, and the rotatable structure on the ver 
tical column carries with it the liquid containers for the 
separate applicator heads. ... . . . . 
This concept also offers the possibility of providing 

a liquid collecting trough which also serves as a liquid 
container and includes a built-in or attached pump. In 
this case, the rotatable applicator unit would consistes 
sentially of two parts, a liquid applicator head and a liq 
uid container. In the preferred embodiment of the in 
vention, the two rotating arms with their applicator 
heads are arranged at an angle of 90° to one another. 
A further development of the invention suggests the ar 
rangement of two applicator heads on each of the two 
carrying arms, each applicator head being part of a sep 
arate liquid circulation system. This arrangement 
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vantages of the invention to coating operations where 
two liquids are used simultaneously. Coatings where 
this type of operation is necessary include, for example, 
DD-lacquers, polyester coatings, and two-component 
glues which, if they would be combined in the applica 
tor head, would harden too quickly. Thus, when two 
applicator heads are combined on a single carrying 
arm, the machine can be used for the simultaneous ap 
plication of two components, and it can also be 
changed over to two different components with a mini 
mum of change-over time required. 
One important aspect of the change-over from one 

liquid to another is the speed with which the liquid col 
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lecting trough can be removed from under the work 
piece conveying level. To accomplish such a quick re 
moval of the liquid collecting trough, the invention fur 
ther suggests a releasable catch device arranged be 
tween the applicator head and the collecting trough. 
Such a catch device permits the automatic catching 
and holding of the collecting trough, when the carrying 
arm with its applicator head is lowered toward the col 
lecting trough. When the carrying arm is raised again, 
it carries with it the collecting trough, thus permitting 
rotation of the combined applicator head and collect 
ing trough away from the conveyor line. 
Another preferred feature of the invention suggests 

that the liquid container is not mounted on the carrying 
arm directly but, in order to give it a larger liquid ca 
pacity, is arranged directly on the vertical column in 
such a manner that it follows the rotation of the carry 
ing arm. Such large-capacity liquid containers are pref 
erably provided with casters running on the machine 
floor or with rollers engaging a circular track. At their 
inner side, the liquid containers are connected to the 
rotating portion of the vertical column without follow 
ing the vertical motion of the carrying arms. 

In a preferred embodiment, the liquid containers are 
interchangeably attached to the column hub by means 
of screws, or arranged to be hooked onto the latter, 
whereby the liquid containers envelop the vertical col 
umn on an angle of approximately 225°. This arrange 
ment affords the additional advantage that, for the 
cleaning operation, the container with coating liquid 
can be quickly unhooked, and another container hold 
ing cleaning fluid can be attached in its place. 
The general arrangement of the machine thus per 

mits the performance of the change-over and cleaning 
operations in the area immediately alongside the con 
veyor line, with a minimum of floor space requirement. 

DESCRIPTION OF THE DRAWINGS 

Further special features and advantages of the inven 
tion will become apparent from the description follow 
ing below, when taken together with the accompanying 
drawings which illustrate, by way of examples, several 
embodiments of the invention, represented in the vari 
ous Figures as follows: 
FIG. 1 shows a schematic plan view of a coating ma 

chine embodying the invention, where one applicator 
head is shown in operational position while the other 
applicator head is shown in its non-operating position; 
FIG. 2 shows the machine of FIG. 1 in an elevational 

view along arrow 3 of FIG. 1, the two applicator heads 
having been rotated by 90'; 
FIG.3 is similar to FIG. 2, showing a cross-section of 

the machine of FIG. 1 taken along the line A-A 
thereof; 
FIG. 4 shows a partial elevational side view of the 

machine of FIG. 1; 
FIG. 5 shows a plan view corresponding to FIG. 4, 

the applicator heads being removed to show the ar 
rangement of the collecting trough between two sec 
tions of the conveying line; 
FIGS. 6 and 7 show, in a further simplified plan view, 

another embodiment of the invention, the machine 
being equipped with two applicator heads on each car 
rying arm, both rotational positions being shown; 
FIG. 8 shows, in a schematic elevational view, the 

coating applicator portions of the machine of FIGS. 6 
and 7 in their operational position; 
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4 
FIG. 9 is similar to FIG. 8, showing the two applicator 

heads in a lowered position in which the collecting 
troughs are attached to the applicator heads by means 
of a catch device; and 
FIG. 10 is again similar to FIGS. 8 and 9, the collect 

ing troughs being raised together with the applicator 
heads for removal from the conveying line by rotation 
around the vertical column. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Work pieces 1, representing, for example, furniture 
panels or veneers, are conveyed on a conveyor belt 2 
in the conveying direction represented by arrow 3, 
thereby passing through the zone of a free-falling liquid 
curtain 4. Here, a liquid coating is applied to the upper 
surface of the workpieces. In further continuous mo 
tion along the conveyor line, the workpieces pass over 
a second conveyor belt 5 and from there into an evapo 
ration or curing zone which is not shown in the draw 
1ngs. 
A liquid circulation system including a liquid con 

tainer 6 with a pump 7 and a motor 8, an applicator 
head 9, a collecting trough 10, a feed pipe 11, and a re 
turn pipe 12, is arranged to create the free-falling liquid 
curtain 4. The liquid contained in this circulation sys 
tem is kept in continuous circulation by the pump 7 and 
the motor 8. Only that amount of liquid is spent which 
is carried away on the workpieces 1, the excess liquid 
falling from the applicator head 9 being collected in the 
collecting trough 10 and returned via the return pipe 
12 to the liquid container 6. 
The conveyor belts 2 and 5 are supported on a ma 

chine frame 13 which includes a conveyor drive 14 
mounted on the base 15 of the machine frame. 
The applicator head 9 is mounted on a vertical col 

umn 16 which is rotatable around its vertical axis, so 
that the applicator head can be rotated in a horizontal 
plane in a manner known as such, in order to remove 
it from the area of the conveyor belts 2 and 5. A second 
applicator head 19 is also arranged on the vertical col 
umn 16 at a 90-angle from the first applicator head 9. 
Thus, the applicator head 9 can move between the po 
sitions 17 and 18, while the applicator head 19 can 
move between the positions 20 and 17. The applicator 
heads 9 and 19 have a common hub 27 supporting 
them on the vertical column 16, a stationary index pin 
21 securing the two rotational positions on the vertical 
column. The rotation of the vertical column 16 can be 
operated by hand or performed mechanically by an 
electric motor, pneumatic controls, or hydraulic con 
trols. The embodiment illustrated in FIGS. 1 - 3 uses 
a pneumatic ram 22 for this purpose, one end of the 
ram being fastened to the machine frame 13 and the 
other end being linked to the vertical column by a lever 
23. 
For the vertical movement of the applicator heads 9 

and 19, the machine includes a lifting device which in 
cludes, for example, an electric gear motor 24, a lifting 
spindle 25, and a spindle nut 26. The latter engages the 
hub 27 to which are attached the applicator heads 9 
and 19. Operation of the lifting device thus permits the 
lowering of the applicator heads 9 and 19 toward their 
respective collecting troughs 10 and 28, allowing at 
tachment of the latter to the applicator heads by means 
of a catch device so that when the applicator heads 9 
and 19 are raised again, they carry with them the col 
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lecting troughs 10 and 28. This permits convenient re 
moval of the collecting troughs 10 and 28 from their 
operational position in the gap between the conveyor 
end rollers 29 and 30. The raised collecting troughs can 
now be rotated horizontally out of or into the conveyor 
area while they are attached to the respective applica 
tor heads. The earlier-mentioned catch device prefera 
bly consists of a pair of vertical catch rods 31 which co 
operate with spring loaded pins 32 (FIG. 4) which au 
tomatically snap into the catch rod 31, when the latter 
are lowered into the catch device mounted on the col 
lecting trough. For redepositing the collecting trough, 
it is merely necessary to release the index pins 32 from 
the catch rod 31, after the trough has been lowered into 
position by the operation of the lifting device. In its 
non-operating position alongside the conveyor line, the 
collecting trough 28 can be conveniently cleaned. 
Each of the two separate liquid circulation systems 

includes a liquid container 6 or 34, respectively, which 
is connected to a pump 7 or 35, and a motor 8 or 36. 
The pumps and motors supply a liquid to their respec 
tive applicator heads 9 and 19 through the supply pipes 
11. Returnpipes 2 allow the excess liquid to flow back 
to the liquid containers. The two liquid containers 6 
and 34 make the same horizontal pivoting motion as 
the vertical column 16, and for this purpose, they are 
arranged in close proximity thereto. To carry their 
weight, the liquid containers 6 and 34 include casters 
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the machine floor. Instead of these casters, the contain 
ers may be equipped with guide rollers rolling on a cir 
cular track. On their inner side the liquid containers 6 
and 34 are attached to the vertical column 16 by means 
of screws or by means of quickly releasable pins 38. 

In a different embodiment, illustrated in FIGS. 6 and 
7, the two rotating arms 39 and 40 carry each two ap 
plicator heads 41 and 42, or 43 and 44. In this case, 
each applicator head is part of a separate, independent 
circulation system. Each of these systems includes a 
corresponding liquid container 45 and 46, or 47 and 
48, with corresponding pumps 49 and 50, or 51 and 52, 
all of them pivoting horizontally in unison with the car 
rying arms 39 and 40. 
A particular advantage of this arrangement resides in 

the fact that the associated pairs of applicator heads 
which alternately are moved into the operating position 
above the gap between the conveyor belts 2 and 5 are 
always returning into exactly the same operating posi 
tion above the conveyor line. This leads to a simplified 
and above all compact construction in the area of the 
collecting troughs, or pairs of collecting troughs, as the 
case may be, while permitting operation with two or 
four liquid circulation systems, either alternatingly or 
collectively. 

In FIGS. 8 through 10 is illustrated schematically the 
operative procedure for the removal of the two collect. 
ing troughs 33 by lowering the pair of applicator heads 
53 and 54. While the free-falling liquid curtains 57 and 
58 remain in operation, the applicator heads 53 and 54 
are lowered until the catch rods 31 engage their respec 
tive index pins in the collecting troughs, thereby cou 
pling the troughs to the applicator heads. The collect 
ing troughs follow the subsequent lifting and horizontal 
pivoting motions of the carrying arms and applicator 
heads as shown in FIG. 10. 
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We claim: 
1. A machine for the continuous application of liquid 

coatings to a succession of conveyed workpieces or to 
a moving web under a free-falling curtain of such liquid 
coating comprising in combination: 

a generally flat conveyor line and drive, including at 
least two successive, synchronized conveyor belts 
with a transverse conveyor gap between the adja 
cent ends of the two conveyor belts; 

an elongated machine frame carrying the conveyor 
line and its drive, including a column base mounted 
on one side thereof adjacent to the machine frame 
and facing the conveyor gap; 

a vertical column movably mounted in the column 
base for rotation around its vertical axis, including 
means for rotating the column between at least two 
predetermined angular positions; 

a hub enclosing the vertical column in its upper por 
tion, the hub being rotatably fixed with respect to 
the column, but vertically movable relative thereto, 
including means for vertically moving the hub by 
raising or lowering it along the vertical column; 

at least two rigid carrying arms extending generally 
horizontally from the hub at a level above the con 
veyor line and mounted at an angular distance from 
one another which corresponds to the rotational 
positions of the vertical column so that rotation of 
the vertical column between its predetermined po 
sitions brings a different carrying arm into align 
ment with the conveyor gap in each column posi 
tion; 

at least one complete liquid circulation system asso 
ciated with each carrying arm, each liquid circula 
tion system including: an elongated applicator head 
arranged on the carrying arm for the creation of 
the free-falling liquid curtain in a manner known as 
such, a liquid collecting trough below the applica 
tor head, a liquid container, and means for circulat 
ing the liquid through the applicator head and back 
into the liquid container via the collecting trough. 

2. A coating machine as defined in claim 1, wherein 
the components of each liquid circulation system are 
attached to the vertical column and the corre 
sponding carrying arm, respectively, so that the en 
tire liquid circulation system follows the rotational 
movement of the vertical column and carrying arm. 

3. A coating machine as defined in claim 2, wherein 
of each liquid circulation system the applicator head 

is permanently attached to its carrying arm, the liq 
uid collecting trough below it is suspendable from 
the carrying arm and releasable therefrom, when 
the carrying arm is in the operating position above 
the conveyor gap, for depositing the trough in the 
gap below the plane of the moving workpieces. 

4. A coating machine as defined in claim 3, wherein 
of each liquid circulation system the liquid container 
and its liquid circulation means are directly at 
tached to the vertical column, the container further 
including at least one support roller arranged be 
tween its bottom and the work floor to carry part 
of the container weight. 

5. A coating machine as defined in claim 4, wherein 
each liquid container is attached to the vertical col 
umn with the help of quick release means such as 
hooks, allowing quick substitution of one container 
for another which may hold a different liquid, the 
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liquid containers together enclosing the vertical 
column on an angle of approximately 225. 

6. A coating machine as defined in claim 1, wherein 
two complete, independent liquid circulation systems 
are arranged on each carrying arm for the simulta 
neous application of two liquids or liquid compo 
nents to the workpieces. 

7. A coating machine as defined in claim 1, wherein 
the hub supports two horizontal carrying arms ar 
ranged at right angles to one another, and the pre 
determined angular positions on the vertical col 
umn are two and are 90° apart so that, whenever 
one carrying arm with its applicator head is in oper 
ative alignment with the conveyor gap, the other 
carrying arm with its applicator head is positioned 
out-side and alongside the conveyor line. 

8. A coating machine as defined in claim 1, wherein 
the predetermined angular positions on the vertical 
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8 
column are determined by indexing means ar 
ranged between the column base and the vertical 
column. 

9. A coating machine as defined in claim 1, wherein 
the hub moving means include a vertical spindle, a 
spindle nut engaging the hub while travelling on the 
spindle, and an electric gear motor mounted on top 
of the vertical column, the gear motor driving the 
spindle. 

10. A coating machine as defined in claim , wherein 
the column rotating means include a double-acting 
pneumatically actuated horizontal ram, one end of 
the ram being connected to the machine frame, 
while the other end of the ram is connected to the 
rotatable vertical column at a distance from its ro 
tational axis. 


