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Description

[0001] The invention relates to a process and an ap-
paratus for the treatment of flat-form material, especially
of coated printed circuit boards, solder masks and the
like, wherein the printed circuit boards, starting from a
coating station, are subjected to various treatment proc-
esses in succession.
[0002] PATENT ABSTRACTS OF JAPAN vol. 14., no.
533 (E-1005), 22 Nov. 1990 & JP 02 226790 A (MAT-
SUSHITA ELECTRIC IND CO), 10 September 1990,
discloses an apparatus and a method according to
which substrates are piled one by one in a magazine
which is transported through a drying furnace by a con-
veyor together with other magazines.
[0003] EP 0 586 772 discloses an apparatus for the
coating of printed circuit boards wherein the'printed cir-
cuit boards coming from the coating station are trans-
ferred into an airflow and drying station, inside the hous-
ing of which they are introduced into special holding el-
ements, which are fastened to one cr more endlessly
circulating chains, cables or like transport devices,
which transport the printed circuit boards upwards in the
housing of the airflow and drying station, the printed cir-
cuit boards being turned over at an upper turn-around
point and conveyed downwards again, before being
conveyed out of the through-flow dryer. In order to utilise
the free space above the coating station, that known ap-
paratus is provided with an air treatment module in a
housing which is connected to the housing of the
through-flow dryer above the transport level of the print-
ed circuit boards. That air treatment module has an air
filter for the inlet air, a device for circulating the inlet air
and a further device for circulating the outlet air, and a
heating device, a heat exchanger and like units, which
are required for the various treatment processes for the
printed circuit boards.
[0004] As the printed circuit boards pass through the
airflow and drying station, they are firstly exposed to
heated inlet air in the course of being transported up-
wards and then, while they are being transported down-
wards and before they are moved out of the housing of
the through-flow dryer, the heated printed circuit boards
are cooled down again as a result of the passage of cold
inlet air from the air treatment module to a cold air duct
arranged inside the through-flow dryer on the output
side. After flowing over the surface of the printed circuit
boards, the cold air is drawn off into the air treatment
module via a second outlet air duct.
[0005] For controlling the warm and cold airflow in the
through-flow dryer, it is necessary to provide in the hous-
ing thereof appropriate devices and various sensors,
proximity switches and like control elements, which are
also exposed to the temperature of the relevant treat-
ment process and by means of which the level of the
treatment temperature can be defined. An increase in
the capacity of that known device is possible only by in-
creasing the overall size of the installation itself because

the treatment time in the through-flow dryer can be con-
trolled only to a limited extent by the circulating speed
of the chain conveyor. Furthermore, the processing
steps within the through-flow dryer can be changed only
to a limited extent because the individual treatment stag-
es merge into one another.
[0006] The invention is based on the problem of pro-
viding a process and an apparatus of the kind mentioned
at the beginning such that the processing steps them-
selves can be controlled very accurately and changed
as desired, a change in the capacity of the installation
can easily be made and, in addition, the structure of the
installation is simplified.
[0007] The method according to the present invention
is defined in claim 1. The apparatus according to the
present invention is defined in claim 3.
[0008] The problem is solved according to the inven-
tion essentially by conveying the printed circuit boards
in groups into treatment chambers separate from one
another, with a treatment process that can be individu-
ally controlled being carried out in each treatment cham-
ber.
[0009] As a result of the fact that the individual treat-
ment processes are carried out in separate treatment
chambers, each treatment process in each individual
chamber can be controlled separately and, as a result,
very accurately. An individual process profile can be es-
tablished in each treatment chamber.
[0010] Because, in contrast to the known mode of
construction, each group of printed circuit boards is sta-
tionary in a closed treatment chamber, there is no need
for sensors, proximity switches and like control ele-
ments, which previously had to be provided in the
through-flow dryer; consequently, in an individual treat-
ment chamber, it is possible to use a relatively high tem-
perature, which would lead to problems in the known
mode of construction because of the various control el-
ements in the combined treatment zone.
[0011] The fact that each treatment chamber needs
to be arranged to accommodate only a group of printed
circuit boards results in an installation of compact con-
struction, it being possible to keep down energy con-
sumption because each treatment chamber has only a
minimal volume. The small treatment units require only
a small amount of air to be supplied for the treatment
process and the air treatment can, without great trouble,
be so carried out that the requirements of a certain
clean-room class are met. That is aided by the fact that
there are no circulating parts present in a treatment
chamber and also no intermixing takes place as a result
of backflow
[0012] In addition, the individual treatment units can
have a modular mode of construction, with the overall
result that the installation is very highly adaptable to dif-
ferent requirements; for example, a change in capacity
requires only the introduction or omission of modules,
the treatment steps in an individual chamber can be
changed easily without affecting the other chambers,
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and the individual transport units for the groups of print-
ed circuit boards can be replaced or modified without
great trouble
[0013] By way of example, embodiments of the inven-
tion are described below in greater detail with reference
to the drawing, in which

Fig. 1 shows a side view of a first embodiment of a
treatment installation having separate treat-
ment chambers;

Fig. 2 shows, in sectional views, an airflow chamber;
Fig. 3 shows, in sectional view, a drying chamber;
Fig. 4 shows, in diagrammatic form, a modified form

of the embodiment according to Fig. 1;
Fig. 5 shows, in plan view, a second embodiment;
Fig. 6 shows, in plan view, a third embodiment; and
Fig. 7 shows a section along the line A-A' in Fig. 6

[0014] Fig. 1 shows, in a diagrammatic side view, a
coating installation in which printed circuit boards 1 are
deposited, one after the other, by an unstacking device
2 onto a transporter pathway 3, which passes through
a first coating station 4, a turning station 5 and a second
coating station 6, from where the transporter pathway 3
passes into the closed housing of a treatment installa-
tion 7.
[0015] In the treatment installation 7 there are provid-
ed pallet trolleys 8 for the purpose of accommodating a
group of printed circuit boards 1, which in the embodi-
ment according to Fig. 1 are conveyed above the level
of the transporter pathway 3 through treatment cham-
bers 12, 13, 14, which are separate from one another.
In the view according to Fig. 1, on the lower level on the
input side there is an empty pallet trolley 8, in which the
printed circuit boards coming from the coating station 6
are introduced one above the other from top to bottom
into holding elements 9, with the result that the individual
printed circuit boards are stacked, spaced apart from
one another, in the pallet trolley. In that process, the pal-
let trolley 8 is raised stepwise by a lifting device 10 so
that each pair of holding elements 9 will be aligned with
the end of the transporter pathway 3 for the purpose of
transferring a printed circuit board from the transporter
pathway to the pallet trolley. The printed circuit boards
1 therein are arranged to rest on the holding elements
9 by way of their edges which are not provided with sur-
face coating, or by way of the edge of a holding frame
that holds a printed circuit board while it is being trans-
ported through the coating and treatment installation.
Then, the filled pallet trolley 8 is raised by the lifting de-
vice 10 to the upper transport level. That region of the
lifting device 10 forms a buffer station 11.
[0016] From the buffer station 11, a pallet trolley 8 full
or partly full of printed circuit boards is moved along the
upper transport level into an airflow chamber 12, which
is separated from the buffer station 11 and the adjoining
drying chamber 13 by means of separating walls 15. The
drying chamber 13 is followed by a further drying cham-

ber 13' and then a cooling chamber 14. From the cooling
chamber 14 the pallet trolley 8 is conveyed into a buffer
zone 16 on the output side, where the pallet trolley 8 is
lowered by a further lifting device 10 to the lower trans-
port level. In the position shown in Fig. 1, the individual
printed circuit boards 1 are deposited from the pallet trol-
ley 8 onto the transporter pathway 3 leading out of the
treatment installation 7, the unloading being carried out
by raising the pallet trolley 8 stepwise in the same man-
ner as loading, according to the first-in first-out principle.
Then, the empty pallet trolley 8 is returned along the low-
er transport level from the output-side buffer zone 16 to
the input-side buffer zone 11, where the empty pallet
trolley is shown in Fig. 1.
[0017] In the embodiment shown, each pallet trolley
8 is provided with a separating wall 17 which, in con-
junction with the separating walls 15 of the individual
treatment chambers, separates each treatment cham-
ber from the adjacent one For that purpose, the sepa-
rating walls 17 of the individual pallet trolleys 8 and/or
the separating walls 15 of the individual treatment cham-
bers are provided with sealing devices (not illustrated),
such as, for example, lip seals, which ensure a substan-
tially air-tight seal between the individual treatment
chambers. In the illustrated embodiment, the individual
pallet trolleys are provided with only one separating wall
17 so that in the last treatment chamber (the cooling
chamber 14) the side is open towards the buffer zone
16. It is also possible, however, for separating walls 17
to be provided on both sides of a pallet trolley so that
the last treatment chamber is also separated off from
the buffer zone 16.
[0018] Each pallet trolley 8 is provided with spaced-
apart supports 18, on which the individual holding ele-
ments 9 are mounted one above the other. Those sup-
ports 18 are displaceably mounted on a pallet trolley, so
that the distance between the supports 18 can be ad-
justed to the width of the printed circuit boards 1 in ques-
tion The length of a pallet trolley 8 preferably corre-
sponds to the maximum length of the printed circuit
boards to be treated
[0019] Instead of the holding elements 9 shown,
which are in the form of supporting ribs inclined slightly
downwards and which can be used to receive printed
circuit boards of a certain thickness that are sufficiently
rigid or do not sag excessively, it is also possible to pro-
vide other holding elements, for example gripping de-
vices or clamping elements, by means of which also thin
printed circuit boards can be held spaced apart one
above the other in a pallet trolley
[0020] The supports 18 with the holding elements 9
are mounted on a pallet trolley 8 preferably so as to be
exchangeable, so that a pallet trolley can be quickly re-
equipped to accommodate other printed circuit boards
[0021] With the individual pallet trolleys 8 in the posi-
tion shown in Fig 1, the empty pallet trolley is firstly filled
with printed circuit boards 1 while the pallet trolley in the
output-side buffer zone 16 is being emptied and the air-
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flow, drying and cooling treatment of the printed circuit
boards is taking place in the individual treatment cham-
bers In the next step, the filled pallet trolley is raised in
the buffer zone 11 and then, after the pallet trolleys have
been moved from one treatment chamber to the next,
the freshly filled pallet trolley is introduced into the air-
flow chamber 12, while the pallet trolley from the cooling
chamber 14 is being moved out into the buffer zone 16,
the pallet trolley from the second drying chamber 13' is
being moved into the cooling chamber 14 and the pallet
trolley from the first drying chamber 13 is being moved
into the second drying chamber 13'. During that step the
emptied pallet trolley in the output-side buffer zone 16
can be returned to the first buffer zone 11 and then, after
the completely processed pallet trolley 8 has been low-
ered in the second buffer zone 16, the described oper-
ation is repeated.
[0022] The buffer zones also serve to allow, for exam-
ple, a loading operation on the input side to be carried
out without interruption while the procedure on the out-
put side is interrupted as a result of a malfunction.
[0023] Fig. 2a shows, in cross-section, an airflow
chamber 12 having an inlet air duct 20, which opens out
above and to the side of the airflow chamber 12 and up-
stream of which, outside the airflow chamber, there can
be arranged a heat exchanger 21 having a condensa-
tion drain 32. In the inlet air duct there is preferably ar-
ranged a filter 22, downstream of which is a heating el-
ement 23. A motor-operated fan impeller for the move-
ment of air is designated by the reference numeral 24.
In the cross-sectional view according to Fig. 2a, the inlet
air duct extends downwards on the right-hand side,
through the height of the pallet trolley, which is open to
the side, to the closed base of the airflow chamber 12.
Preferably, at least on the side of the inlet air flowing into
the pallet trolley, a guide grating 25 is provided, which
ensures uniform distribution of air to the entire area
through which air is flowing and laminarisation of the
flow and as uniform as possible a distribution of the flow
of the inlet air between the printed circuit boards in the
pallet trolley as indicated by horizontal arrows 26. On
the opposite side of the treatment zone in which a pallet
trolley (not illustrated in Fig. 2) is located, there extends
over the height of the treatment zone, and therefore of
a pallet trolley, an outlet air duct 27, which is in commu-
nication with an outlet opening 28 shown in Fig. 2c,
which is on the same side as the inlet opening, with the
result that the outlet air can be passed through the heat
exchanger 21. A further motor-operated fan impeller 29
for circulating air is preferably provided in the outlet air
duct 27.
[0024] The plan view in Fig 2b shows that the inlet air
duct 20 extends over about half of the upper region of
the airflow chamber 12 and then widens and extends
over the entire width of the treatment zone. Correspond-
ingly, the upper region of the outlet air duct 27 occupies
about half the width of the airflow chamber.
[0025] The other treatment chambers can also have

a corresponding structure, with a circulating fan 31 hav-
ing a flap valve 30 preferably being provided in the dry-
ing chambers and in the cooling chamber, as shown in
a cross-section of a drying chamber 13 in Fig. 3. When
operating with circulating air, the air in the drying or cool-
ing chamber is mixed with fresh air and circulated
through the treatment zone and, therefore, the pallet
trolley.
[0026] When a pallet trolley 8 is changed from one
treatment chamber to the next, the treatment process in
the individual treatment chambers is stopped, with the
result that air no longer flows in the treatment chamber
and no intermixing of the airflows takes place when the
pallet trolley changes from one treatment chamber to
another.
[0027] Because the individual pallet trolleys are sta-
tionary in the relevant treatment chamber during treat-
ment, appropriate control elements for the transport of
the pallet trolleys can be arranged outside the housing
of the treatment installation 7, with the result that the air
flowing through the airflow and drying chambers can be
set at very high temperatures, without the sensors and
control elements being damaged as a result. Treatment
temperatures of from 20 to 200°C can be provided
[0028] As a result of the fact that each individual treat-
ment chamber 12, 13, 14 is separated from the adjacent
one, a suitable process profile can be established in
each treatment chamber, for example having a slowly
or rapidly increasing temperature, airflow speed, air cir-
culation and/or the like. Consequently, the treatment of
the coated printed circuit boards can be controlled and
influenced in a very specific manner.
[0029] In each treatment chamber, the same condi-
tions can always be maintained for each treatment proc-
ess because the treatment zone is small and enclosed
and effects from other treatment zones do not extend
into the chamber.
[0030] As a result of the fact that the treatment proce-
dure is split up into individual treatment chambers, the
installation can, for example, be so controlled that, start-
ing with a certain pallet trolley, operation is changed over
to another treatment procedure
[0031] Since each treatment chamber is provided with
fan impellers, the air throughput can be adjusted as re-
quired.
[0032] Each treatment chamber is preferably con-
structed in the form of a module so that, for example, in
order to enlarge the installation, it is merely necessary
to add additional treatment modules The individual
treatment modules can have a substantially identical
structure since the airflow path is identical in all the treat-
ment chambers As a result, the installation is economi-
cal to manufacture, with it being necessary in the upper
region of a treatment chamber only to fit additional fan
impellers or guide elements or to leave out filters and
heating elements. Although the housing of the treatment
installation 7 forms a closed unit, it is advantageously
made up from individual housing elements, each mod-
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ule for a treatment chamber being provided with a hous-
ing portion that can be sealingly connected to an adja-
cent housing portion of another module.
[0033] Consequently, the installation overall has a
very high degree of adaptability to different require-
ments. Individual pallet trolleys can be adjusted to ac-
commodate a certain width of printed circuit boards by
moving the supports 18, it being possible for a pallet trol-
ley adjusted to a certain width to accommodate printed
circuit boards of different lengths.
[0034] For printed circuit boards that are, for example,
very thin and require special holding elements 9, it is
necessary merely to exchange a pallet trolley 8 or the
supports 18 together with holding elements 9 on a pallet
trolley. It is possible, for example, to use a different trol-
ley for a different group of printed circuit boards without
any changes being made to the structure of the treat-
ment installation itself The capacity of the installation it-
self can be increased by connecting treatment modules
together in series, with, in addition, the buffer zones of-
fering a further possibility for adjustment of the overall
treatment procedure. In addition, it is possible to vary
the treatment steps in the individual chambers.
[0035] A treatment chamber can also be so arranged
that, for example. two pallet trolleys can be accommo-
dated in a treatment chamber, so that two pallet trolleys
are subjected to the same treatment in a treatment
chamber at the same time. In that arrangement, the buff-
er zones can also be so constructed that only one of the
pallet trolleys is lowered, raised and loaded and unload-
ed, that is to say only one of the pallet trolleys changes
to the next treatment chamber.
[0036] Fig. 4 shows, in diagrammatic view, an en-
larged treatment installation 7 and the sequence of the
various transport steps. In contrast to the treatment in-
stallation shown in Fig. 1, in the embodiment according
to Fig 4 a third transport level is provided above the up-
per transport level in Fig. 1. In view A, arrows are used
to represent the stacking and unstacking of the printed
circuit boards on two pallet trolleys 8 arranged on a lifting
device 33. View B shows the change in position of the
loaded and unloaded pallet trolley resulting from those
two trolleys having been raised. View C shows the emp-
ty pallet trolley being lowered and the two pallet trolleys
arranged above being advanced accordingly, each of
which is being transferred to another treatment cham-
ber.
[0037] View D shows the empty trolley being moved
along the bottom transport level and two filled trolleys
being moved along the top transport level into the posi-
tion shown in E. In view F, the two filled trolleys on the
left-hand side have been moved upwards and the empty
trolley has been raised to the height of the lower trolley
on the right-hand side
[0038] That is followed in view G by the lowering of
the full, completely processed trolley and the empty trol-
ley, and there then follows the stacking and unstacking
as in A

[0039] In the vertical mode of construction, in which
the pallet trolleys are moved essentially in a circuit
through the individual treatment chambers, through the
loading and unloading stations and through the return
zone, the return region is located on the lower, cold,
transport level, while the warm treatment region is locat-
ed at the top That vertical arrangement makes optimum
use of space, while providing an installation that has a
compact structure and can be operated continuously.
[0040] Fig. 5 shows, in plan view, a further embodi-
ment of a treatment installation 7, in which the individual
treatment chambers are arranged on one horizontal lev-
el. In the loading position between the two separating
walls 17, the pallet trolley 8 is loaded with printed circuit
boards in the direction of the arrow 34 and is then
moved, transverse to the loading direction, into an air-
flow chamber 12, in which there is arranged, for exam-
ple, approximately in the centre of the treatment instal-
lation 7, an inlet air duct 35 for heated air, while on the
opposite outer side an outlet air duct 36 is formed by the
space between the pallet trolley and the boundary wall
of the airflow chamber 12. While the other trolleys are
each being advanced by one station, the pallet trolley is
moved from the airflow chamber 12 into a drying cham-
ber 13, which in this approximately rectangular transport
route extends over three trolley lengths so that there is
room for three pallet trolleys at one time in the drying
chamber 13. In the next step, the trolley at the top on
the right-hand side in Fig. 5 is moved from the drying
chamber 13 into the adjacent cooling chamber 14, in
which there is'provided in the central region of the treat-
ment installation 7 an inlet air duct 37, opposite which,
on the outer side, there is arranged an outlet air duct 38.
From the cooling chamber 14 the trolley is moved into
the unloading position shown by reference numeral 39,
where the individual printed circuit boards are deposited
onto the transporter pathway 3. After unloading, the
empty trolley is returned to the loading position.
[0041] In that installation, the warm inlet air in the dry-
ing chamber 13 is fed in at reference numeral 40 in an
opposite direction (as indicated by arrows) to the direc-
tion of transport, so that, after flowing through the pallet
trolleys 8, the air is drawn off at reference numeral 41.
[0042] In that horizontal arrangement of the individual
treatment chambers, the inlet and outlet air units, heat
exchangers and the like can be arranged above and/or
below the treatment chambers. The omission of lifting
devices, as are required in the embodiment according
to Figs. 1 and 4, allows the installation according to Fig.
5 to be produced at a lower cost.
[0043] By making the distance between the individual
pallet trolleys 8 in the drying zone 13 larger and by pro-
viding separating walls that, for example, can be low-
ered and raised between the individual portions of the
drying zone, it is also possible for separate drying cham-
bers to be constructed for each individual pallet trolley
in that region.
[0044] Fig. 6 shows, in plan view, a circular arrange-
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ment of treatment chambers, with the printed circuit
boards being fed in radially at reference numeral 42. The
individual treatment chambers and the loading and un-
loading stations are located on a carousel 43 having
separating walls 44 between the individual treatment
zones so that, after a pallet trolley has been loaded in
the loading station 45 and simultaneously a pallet trolley
has been unloaded in the unloading station 46, the car-
ousel is rotated through an angular unit, so that the load-
ed pallet trolley is moved from the loading station into
an airflow station 12, while a pallet trolley is moved from
the airflow station into a first drying zone 13. From the
second drying zone 13', the trolley is moved into a cool-
ing zone 14 and, thence, into the unloading station 46.
The individual treatment chambers in that arrangement
are formed by the separating walls 44, which are fixedly
mounted on the carousel 43, by the gratings 25 provided
at the treatment zones for the purpose of evening the
airflow out and by the units mounted above them in a
fixed position inside the housing of the treatment instal-
lation 7, such as fan impellers, heating elements and the
like, as shown in the partial cross-section in Fig. 7. Inlet
and outlet air ducts can be provided in the central region
of the carousel 43
[0045] As the sectional view in Fig. 7 shows, there is
provided in the loading and unloading stations a lifting
device 47, by means of which a pallet trolley can be
raised and lowered stepwise for the purpose of loading
and unloading the printed circuit boards.
[0046] Various modifications of the described forms
of construction are possible. For example, a treatment
chamber can also be provided with two filters so that the
same treatment chamber can be used for various treat-
ment processes
[0047] The individual treatment zones are preferably
so configured as to be interchangeable with regard to
the processing steps
[0048] The individual pallet trolleys 8 can also be pro-
vided with insulation at the separating walls 17.
[0049] The described form of construction of a treat-
ment installation is suitable not only for printed circuit
boards, solder masks and the like but also for other flat-
form material to be treated. The coating can be carried
out by screen printing, curtain coating or the like, on one
side or on two sides.
[0050] Upstream of the first coating station 4 there can
be a preheating station, which is constructed in the
same modular mode of construction as the airflow or
drying chambers. Further treatment processes, such as,
for example, hardening and the like, can be provided by
further treatment modules.
[0051] The printed circuit boards can be taken up and
deposited continuously while the individual treatment
processes are taking place in the chambers. The printed
circuit boards remain in a horizontal position during the
entire treatment procedure and do not have to be turned
over.
[0052] The buffer zones can also be provided sepa-

rately from the treatment chambers, although it is ad-
vantageous to integrate the buffer zones into the closed
housing of the treatment installation 7, as shown
[0053] The pallet trolleys 8, which form the transport
units, are conveyed through the treatment installation 7
by a conveying device (not described in greater detail).
Instead of pallet trolleys, sled-like accommodation units
for groups of printed circuit boards can be provided, de-
pending on the practical form of the conveying device.
[0054] The described apparatus is especially suitable
for the transport of thin printed circuit boards.

Claims

1. A method for the treatment of coated printed circuit
boards, wherein the printed circuit boards (1) are
subjected to various treatment processes in suc-
cession, such as airflow treatment, drying and cool-
ing, while they are being transported through a
housing (7) in which the various treatment process-
es are carried out, characterised in that

individual treatment zones (12, 13, 14) sepa-
rate from one another are provided in the hous-
ing (7) and the printed circuit boards are con-
veyed into the individual treatment zones in
groups, a separate treatment process being
carried out in each treatment zone,
wherein, before a group of printed circuit
boards is transferred from one treatment zone
to another treatment zone, the treatment proc-
ess is interrupted in the individual treatment
zones.

2. A method according to claim 1,
wherein the groups of printed circuit boards are con-
veyed vertically or horizontally in a circuit through
the treatment zones, which are separate from one
another.

3. An apparatus for the treatment of coated printed cir-
cuit boards,

wherein
for transport of the printed circuit boards, trans-
port units (8), are provided, each of which ac-
commodate a stack of printed circuit boards (1),
the transport units (8) being transported
through a treatment chamber by means of a
conveying device, characterised by a closed
housing (7), the housing (7) being divided up
into individual treatment chambers (12, 13, 14)
separate from one another; and
sealing means provided on separating walls
(15) separating the treatment chambers,
wherein the printed circuit boards (1), for the
purpose of being treated, are transported one
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after the other in steps through the various
treatment chambers.

4. An apparatus according to claim 3,
wherein a buffer zone (11, 16) is located upstream
and/or downstream of the treatment chambers (12,
13, 14).

5. An apparatus according to claim 3,
wherein the transport units (8) are transported
through the individual treatment chambers (12, 13,
14) along an upper transport level, while an empty
transport unit is returned from the unloading station
to the loading station along a transport level located
therebelow.

6. An apparatus according to claim 3,
wherein the treatment chambers (12, 13, 14) and
loading and unloading stations are arranged to form
a rectangular or circular shape in a horizontal plane.

7. An apparatus according to claim 3,
wherein each treatment chamber is arranged to ac-
commodate one or more transport units (8).

8. An apparatus according to claim 3,

wherein at least one separating wall (17) is fix-
edly mounted on each transport unit (8), which
separating wall (17), in conjunction with the
separating walls (15) fixedly mounted on the in-
dividual treatment chambers (12, 13, 14), clos-
es off the treatment chamber after a transport
unit has been brought into the treatment cham-
ber and
wherein sealing means are mounted on the sta-
tionary separating walls (15) and/or on the sep-
arating walls (17) carried along by the transport
units.

9. An apparatus according to claim 3, wherein
the transport units (8) are provided with spaced-
apart, preferably exchangeable supports (18), on
which holding elements (9) are mounted one above
the other to provide for the horizontal arrangement
of the individual printed circuit boards (1), and
wherein the distance between the supports (18) can
be adjusted for the purpose of adapting to the width
of the printed circuit boards.

10. An apparatus according to claim 3, wherein
each treatment chamber (12, 13, 14) is constructed
in the form of a module and a plurality of treatment
chambers can be combined to form a closed hous-
ing (7) of a treatment installation.

11. An apparatus according to claim 10, wherein each
module is provided with the units required for the

processing steps, such as
heating device (25), filter (22) and fan impeller (24,
29).

12. An apparatus according to claim 10, wherein
in the upper portion of each treatment chamber (12,
13, 14) there are provided, next to one another, hor-
izontal portions of an inlet air and outlet air duct (20,
27), and the inlet air duct (20) extends over the width
of the chamber and extends over the height of the
treatment chamber, while on the opposite side of
the treatment zone the outlet air duct (27) extends
upwards from the base of the treatment chamber
and merges with the horizontal duct portion.

13. An apparatus according to claim 10, wherein
a flow corrector (25) is provided in a treatment
chamber, at least on the inflow side of the transport
unit (8), for the purpose of laminarisation and distri-
bution of the airflow between the printed circuit
boards

14. An apparatus according to claim 3, wherein
the treatment chambers (12, 13, 14) are provided
with stationary separating walls (44) and are ar-
ranged on a carousel (43), which can be rotated in
the closed housing (7), wherein the transport units
are moved together with the separating walls (44)
from one treatment zone to the next within the hous-
ing (7).

15. An apparatus according to claim 3, wherein
the control elements required for the control of the
transport of the transport units (8) through the treat-
ment chambers (12, 13, 14) are arranged outside
the treatment chambers.

Patentansprüche

1. Verfahren zum Behandeln von beschichteten Lei-
terplatten, wobei die Leiterplatten (1) nacheinander
verschiedenen Behandlungsprozessen wie einer
Luftstrombehandlung, Trocknen und Kühlen unter-
worfen werden, während sie durch ein Gehäuse (7)
transportiert werden, in dem die verschiedenen Be-
handlungsprozesse durchgeführt werden,
dadurch gekennzeichnet,

dass einzelne voneinander getrennte Behand-
lungszonen (12, 13, 14) in dem Gehäuse (7)
vorgesehen werden und die Leiterplatten grup-
penweise in die einzelnen Behandlungszonen
befördert werden, wobei in jeder Behandlungs-
zone ein gesonderter Behandlungsprozess
durchgeführt wird,
wobei vor der Überführung einer Gruppe von
Leiterplatten von einer Behandlungszone in ei-
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ne andere Behandlungszone der Behand-
lungsprozess in den einzelnen Behandlungs-
zonen unterbrochen wird.

2. Verfahren nach Anspruch 1,
wobei die Gruppen von Leiterplatten vertikal oder
horizontal in einem Kreislauf durch die voneinander
getrennten Behandungszonen geführt werden.

3. Vorrichtung zum Behandeln beschichteter Leiter-
platten, wobei für den Transport der beschichteten
Leiterplatten Transporteinheiten (8) vorgesehen
sind, welche jeweils einen Stapel von Leiterplatten
(1) aufnehmen, wobei durch eine Fördereinrichtung
Transporteinheiten (8) durch eine Behandlungs-
kammer transportiert werden,
gekennzeichnet durch ein geschlossenes Gehäu-
se (7), wobei das Gehäuse (7) in einzelne vonein-
ander getrennte Behandlungskammern (12,13,14)
unterteilt ist, und Abdichtvorrichtungen auf Trenn-
wänden (15) vorgesehen sind, die die Behand-
lungskammern trennen, wobei die Leiterplatten (1)
für die Behandlung nacheinander schrittweise
durch die verschiedenen Behandlungskammern
transportiert werden.

4. Vorrichtung nach Anspruch 3,
wobei eine Pufferzone (11,16) stromaufwärts und/
oder stromabwärts von den Behandlungskammern
(12, 13, 14) angeordnet ist.

5. Vorrichtung nach Anspruch 3,
wobei die Transporteinheiten (8) auf einer oberen
Transportebene durch die einzelnen Behandlungs-
kammern (12,13,14) transportiert werden, während
eine leere Transporteinheit auf einer darunterlie-
genden Transportebene von der Entladestation zur
Beladestation zurückgeführt wird.

6. Vorrichtung nach Anspruch 3,
wobei die Behandlungskammern (12,13,14) mit Be-
und Entladestationen in einer horizontalen Ebene
in einer rechteckigen oder kreisförmigen Form an-
geordnet sind.

7. Vorrichtung nach Anspruch 3,
wobei jede Behandlungkammer zur Aufnahme ei-
ner oder mehrerer Transporteinheiten (8) ausgelegt
ist.

8. Vorrichtung nach Anspruch 3,
wobei auf jeder Transporteinheit (8) mindestens ei-
ne Trennwand (17) fest angebracht ist, die in Ver-
bindung mit den an den einzelnen Behandlungs-
kammern (12, 13, 14) fest angebrachten Trennwän-
den (15) nach Einbringen einer Transporteinheit in
die Behandlungskammer diese abschließt und wo-
bei Abdichtmittel an den stationären Trennwänden

(15) und/oder an den durch die Transporteinheiten
mitgeführten Trennwänden (17) angebracht sind.

9. Vorrichtung nach Anspruch 3,
wobei die Transporteinheiten (8) mit beabstande-
ten, vorzugsweise auswechselbaren Trägern (18)
versehen sind, an denen übereinanderliegend Hal-
teelemente (9) für die horizontale Anordnung der
einzelnen Leiterplatten (1) angebracht sind, und
wobei der Abstand zwischen den Trägern (18) zur
Anpassung an die Breite der Leiterplatten einstell-
bar ist.

10. Vorrichtung nach Anspruch 3,
wobei jede Behandlungskammer (12,13,14) als
Modul ausgebildet ist und mehrere Behandlungs-
kammern zu einem geschlossenen Gehäuse: (7) ei-
ner Behandlungsanlage zusammensetzbar sind.

11. Vorrichtung nach Anspruch 10,
wobei jedes Modul mit den für die Prozessführung
erforderlichen Einheiten wie Heizeinrichtung (25),
Filter (22) und Lüfterrad (24,29) versehen ist.

12. Vorrichtung nach Anspruch 10, wobei
im Oberteil jeder Behandlungskammer (12,13,14)
nebeneinanderliegend horizontale Abschnitte ei-
nes Zuluft- und eines Fortluftkanals (20,27) ausge-
bildet sind, und sich der Zuluftkanal (20) über die
Kammerbreite und über die Höhe der Behandlungs-
kammer erstreckt, während auf der der Behand-
lungszone gegenüberliegenden Seite der Fortluft-
kanal (27) sich vom Boden der Behandlungskam-
mer nach oben erstreckt und in den horizontalen
Kanalabschnitt übergeht.

13. Vorrichtung nach Anspruch 10, wobei
in einer Behandlungskammer ein Strömungsgleich-
richter (25) vorgesehen ist, zumindest auf der Ein-
strömseite der Transporteinheit (8), zur Laminari-
sierung und Verteilung der Luftströmung zwischen
den Leiterplatten.

14. Vorrichtung nach Anspruch 3,
wobei die Behandlungskammern (12,13,14) mit
stationären Trennwänden (44) versehen und auf ei-
nem Karussel (43) angeordnet sind, das in dem ge-
schlossenen Gehäuse (7) drehbar ist, wobei die
Transporteinheiten im Gehäuse (7) zusammen mit
den Trennwänden (44) von einer Behandlungszone
zur nächsten bewegt werden.

15. Vorrichtung nach Anspruch 3,
wobei für die Steuerung des Transportes der Trans-
porteinheiten (8) durch die Behandlungskammern
(12,13,14) erforderlichen Steuerelemente außer-
halb der Behandlungskammern angeordnet sind.
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Revendications

1. Procédé de traitement de cartes de circuits impri-
més revêtues, dans lequel les cartes de circuits im-
primés (1) sont soumises à divers processus de
traitement successifs, tel qu'un traitement à flux
d'air, un séchage et un refroidissement, alors qu'el-
les sont transportées à travers un carter (7) dans
lequel sont effectués les divers processus de trai-
tement, caractérisé par le fait que des zones de
traitement individuelles (12, 13, 14) mutuellement
séparées sont prévues dans'le carter (7) et les car-
tes de circuits imprimés sont transportées dans des
zones de traitement individuelles par groupes, un
processus de traitement séparé étant effectué dans
chaque zone de traitement, et avant qu'un groupe
de cartes de circuits imprimés ne soit transféré
d'une zone de traitement à une autre zone de trai-
tement, le processus de traitement est interrompu
dans les zones de traitement individuelles.

2. Procédé selon la revendication 1, dans lequel les
groupes de cartes de circuits imprimés sont trans-
portées verticalement ou horizontalement dans un
circuit traversant les zones de traitement, qui sont
mutuellement séparées.

3. Appareil de traitement de cartes de circuits impri-
més revêtues dans lequel, pour le transport des car-
tes de circuits imprimés, sont prévues des unités de
transport (8) qui, chacune, reçoivent une pile de
cartes de circuits imprimés (1), les unités de trans-
port (8) étant transportées à travers une chambre
de traitement par un dispositif de transport, carac-
térisé par le fait qu'il comporte un carter fermé (7),
le carter (7) étant divisé en chambres de traitement
individuelles (12, 13, 14) mutuellement séparées,
et des moyens d'étanchéité étant prévus sur des
cloisons de séparation (15) séparant les chambres
de traitement, dans lequel les cartes de circuits im-
primés (1), en vue d'être traitées, sont transportées
pas à pas l'une après l'autre à travers les diverses
chambres de traitement.

4. Appareil selon la revendication 3, dans lequel une
zone tampon (11, 16) est située en amont et/ou en
aval des chambres de traitement (12, 13, 14).

5. Appareil selon la revendication 3, dans lequel les
unités de transport (8) sont transportées à travers
les chambres de traitement individuelles (12, 13,
14) le long d'un niveau de transport supérieur, alors
qu'une unité de transport vide est ramenée d'un
poste de déchargement à un poste de chargement
le long d'un niveau de transport situé en dessous.

6. Appareil selon la revendication 3, dans lequel les
chambres de traitement (12, 13, 14) et des postes

de chargement et de déchargement sont disposés
selon une forme rectangulaire ou circulaire dans un
plan horizontal.

7. Appareil selon la. revendication 3, dans lequel cha-
que chambre de traitement est agencée pour rece-
voir une ou plusieurs unités de transport (8).

8. Appareil selon la revendication 3, dans lequel au
moins une cloison de séparation (17) est montée
de façon fixe sur chaque unité de transport (8), cette
cloison de séparation (17), en conjonction avec les
cloisons de séparation (15) montées de façon fixe
sur les chambres de traitement individuelles (12,
13, 14), ferme la chambre de traitement après
qu'une unité de transport a été amenée dans la
chambre de traitement et dans lequel des moyens
d'étanchéité sont montés sur les cloisons de sépa-
ration fixe (15) et/ou sur les cloisons de séparation
(17) transportées par les unités de transport.

9. Appareil selon la revendication 3, dans lequel les
unités de transport (8) comportent des supports
mutuellement espacés (18) de préférence pouvant
être changés, sur lesquels des éléments de main-
tien (9) sont montés l'un au-dessus de l'autre pour
permettre l'agencement horizontal des cartes de
circuits imprimés individuelles (1) et dans lequel la
distance entre les supports (18) peut être réglée en
vue de l'adapter à la largeur des cartes de circuits
imprimés.

10. Appareil selon la revendication 3, dans lequel cha-
que chambre de traitement (12, 13, 14) est cons-
truite sous la forme d'un module et une pluralité de
chambres de traitement peuvent être combinées
pour former un carter fermé (7) d'une installation de
traitement.

11. Appareil selon la revendication (10) dans lequel
chaque module comporte les unités nécessaires
pour les étapes de traitement, telles qu'un dispositif
de chauffage (23), un filtre (22) et un ventilateur (24,
29).

12. Appareil selon la revendication 10, dans lequel,
dans la partie supérieure de chaque chambre de
traitement (12, 13, 14), il est disposé, côte à côte,
des parties horizontales d'un conduit d'air d'entrée
et d'un conduit d'air de sortie (20, 27) et le conduit
d'air d'entrée (20) s'étend sur la largeur de la cham-
bre et s'étend sur la hauteur de la chambre de trai-
tement, tandis que du côté opposé de la zone de
traitement le conduit d'air de sortie (27) s'étend vers
le haut à partir de la base de la chambre de traite-
ment et se fond avec la partie horizontale du con-
duit.

15 16



EP 0 980 642 B9 (W1B1)

10

5

10

15

20

25

30

35

40

45

50

55

13. Appareil selon la revendication 10, dans lequel un
correcteur de flux (25) est prévu dans une chambre
de traitement, au moins du côté d'entrée de flux de
l'unité de transport (8), en vue de rendre laminaire
et de distribuer le flux d'air entre les cartes de cir-
cuits imprimés.

14. Appareil selon la revendication 3, dans lequel les
chambres de traitement (12, 13, 14) comportent
des parois de séparation fixes (44) et sont dispo-
sées sur un carrousel (43) qui peut tourner dans le
carter fermé (7), et dans lequel les unités de trans-
port se déplacent avec les cloisons de séparation
(44) d'une zone de traitement à la suivante dans le
carter (7).

15. Appareil selon la revendication 3, dans lequel les
éléments de commande nécessaires pour com-
mander le transport des unités de traitement 8 à tra-
vers les chambres de traitement (12, 13, 14) sont
disposés à l'extérieur des chambres de traitement.
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