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(57)  System fit to absorb spray overflow at a location
where a surface (2) is locally sprayed with a pressurized
spray (3). The system comprises a plenum (4), fit for at
least partially enclosing said spraying location and com-
prising suction apertures, to be connected to suction
means (5,9) fit to absorb said spray overflow. One or
more suction apertures (8) are substantially located at

the side of the plenum pointing to said surface (2) when
in operation. Additional means (9) may position the ple-
num (4) thus that the mean distance between the aper-
tures (8) and the surface (2) has the same magnitude
order asthe size of the cross section (10) of the apertures.
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Description
FIELD OF THE INVENTION

[0001] The invention relates to a system fit to absorb
spray overflow at a location where a surface is locally
sprayed with a spray, e.g. a solid or liquid coating (paint,
dye, powder) or sanding particles, propelled by gas or
air under pressure.

BACKGROUND OF THE INVENTION

[0002] Spray overflow ("overspray") is an unavoidable
parasitic component of spray that occurs because the
flow of air or other gas in the spray must turn at the
sprayed surface. Very small droplets or particles are car-
ried away in this turning flow, and some land on adjacent
surfaces not meant to be treated (coated, painted, sand-
ed). Besides the overspray droplets or particles may
threaten the health of the sprayer.

[0003] One principle for "spray catching" is to divert
the overspray into a suction (absorption) system at the
boundary of the area to be treated. Such a system is
known from www.nasatech.com/Briefs/
June03/LAR15613.html.The known system comprises a
plenum, fit for at least partially enclosing said spraying
location and comprising suction apertures, to be connect-
ed to suction means fit to absorb said spray overflow. In
general, the term plenum indicates an enclosure in which
air or other gas is at a pressure different from the outside
atmosphere.

[0004] The prior art system includes a toroidal plenum
connected through narrow suction apertures and a noz-
zle that faces toward the center of the area to be sprayed.
The plenum is supported by four tubes also serving as
suction exhaust ducts. The downstream ends of the
tubes are connected to a suction pump.

[0005] It is noted that an important condition for the
spray quality is that an overspray catcher does not make
contact with the surface to be sprayed.

SUMMARY OF THE INVENTION

[0006] Itis one aim of the system as proposed here-
inafter to improve the system’s "spray catching" capabil-
ities. To that end one or more of the suction apertures
are -contrary to the prior art system- (substantially) lo-
cated at the "off spray" (lee) side of the plenum, i.e. the
side of the plenum facing the surface that is or is to be
sprayed.

[0007] It has been found that locating the suction ap-
ertures in the off spray side of the plenum, the suction
capabilities are surprisingly better and more effective
than when applied at the plenum’s side facing toward the
center of the area to be sprayed. This surprising effect
may be caused to a better match of the course of the
pressure and/or flow of the spray medium.

[0008] The system preferably comprises filter means
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fit for filtering the spray overflow absorbed via said one
or more suction apertures, e.g. preventing that the suc-
tion tubes, pump etc. will be affected by the exhausted
spray material. Moreover, a more even flow distribution
along the aperture’s length will be achieved.

[0009] Preferably the system will comprise means for,
when in operation, positioning the plenum thus that the
mean distance between said one or more apertures and
said surface has substantially the same magnitude order
as the size of the cross section of said one or more ap-
ertures. The effect of this preferred additional measure
is that a narrow, intensively acting suction slot, formed
between the off spray side of the plenum and the surface
to be treated, enabling a very effective suction flow from
the plenum’s interior, matching the flow of the spray me-
dium

EXEMPLARY EMBODIMENT
[0010]

Figure 1 shows a prior art embodiment.

Figure 2 shows a diagram of a spraying profile.
Figure 3 shows a first embodiment of the system
proposed above.

Figure 4 shows a second embodiment of the system.
Figure 5 shows a third embodiment of the system.
Figure 6 shows some examples of the system in op-
eration.

Figure 7 shows a cross sectional view of one em-
bodiment.

[0011] Figure 1 shows the embodiment of a prior art
exhaust system. A spray head 1 is used to treat a surface
2 with e.g. a spray coating 3. A toroidal plenum 4 is con-
nected through narrow suction apertures 6 and a nozzle
7 module, facing toward the center of the area to be
sprayed. The plenum 4 is supported by tubes 5 that also
serve as suction exhaust ducts. The downstream ends
of the tubes are connected to a suction pump.

[0012] Figure 2 shows a diagram of a spraying profile,
i.e. the result of a close investigation of the shape of the
spray intensity and flow along the path between the spray
head 1 and the surface 2. It appears that the majority of
the spray overflow will scatter outside in a plane close to
the surface 2.

[0013] Figure 3 shows a first embodiment of the sys-
tem as proposed above, comprising equal parts as the
prior art system shown in figure 1, but, contrary to that
system, comprising suction apertures 8 which not -as in
the prior art plenum 4- are fit in the plenum’s inner side,
viz. facing to the plenum’s center, but which are fit in the
plenum’s "off-stream"” or backside, i.e. at the side of the
plenum 4, facing the surface 2 when the system is in
operation. The result of this is a surprisingly improved
operation of the suction plenum 4, matching much better
the spray profile as shown in figure 2.

[0014] Figure 4 shows an artist’s impression of second
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embodiment, figure 5 of a third embodiment of the sys-
tem, i.e. of its plenum 4. Figure 4 shows a "split version"
of the plenum 4, comprising two sub-plenums 4a and 4b,
each connected with its own suction tube 5a and 5b re-
spectively. This split plenum may be used in some special
cases, where a "normal” plenum, shown in figure 5, is
less convenient to operate. Each sub-plenum 4a resp.
4b has two slot shaped apertures 8a resp. 8b at the sub-
plenum’s off-stream side, serving as suction mouth for
the overspray during operation, which overspray is ex-
hausted via the suction tubes 5a and 5b respectively.
During operation the plenum 4 (or each sub-plenum 4a,
4b) preferably will be set thus that the distance between
the apertures 8 and the surface 2 is about equal to the
size of the (smallest) cross section 10 of the apertures.
[0015] Figure 5 shows a "non-split" version of the ple-
num 4, comprising one suction tube 5 (but also may be
connected to two suctions tubes) an four slot shaped
apertures 8 in the plenum’s backside, fit to suck up the
spray overflow during operation. Also in here, during op-
eration the plenum 4 preferably will be set thus that the
distance between the apertures 8 and the surface 2 is
about equal to the size of the (smallest) cross section 10
of the apertures.

[0016] Figure 6 shows some examples of the system
in operation, showing a split version of the plenum 4a
and 4b in operation, together with a hand-operated spray
head 1. The surface, e.g. an aircraft to be sanded and/or
coated/painted, is sprayed at succeeding locations which
are surrounded by the suction plenums 4 (4a, 4b), sucked
through the suction tubes 5 (5a, 5b) which are connected
with a suction pump within a suction device 9, and thus
serving the protection of the spraying personal.

[0017] Itis noted thatduring operation the plenum pref-
erably is set thus that the (mean) distance between the
apertures 8 and the (to be) sprayed surface 2 is about
equal to the size of the (smallest) cross section 10 of the
apertures.

[0018] Figure 7 is an illustration of a preferred option
that the system may comprise filter means 11 which are
fitfor filtering the spray overflow, absorbed via the suction
apertures 8, preventing that the suction tubes 5, pump 9
etc. may be affected by the exhausted spray material.
Moreover, the filters 11, which may be mounted inside
the suction apertures 8, achieve a more even distribution
of the suction flow along the extend of the whole aperture
and thus of the whole plenum, improving the plenum’s
effectiveness. Finally, the filter means 11 will reduce drip-
ping of the spray overflow material, e.g. paint, to the sur-
face 2.

[0019] Preferably the suction device comprises means
for guiding the plenum 4 (4a, 4b) along the surface 2 (e.qg.
of the aircraft shown) in such way that the distance be-
tween apertures 8 and the surface 2 has about the same
magnitude order as the size of the cross section 10 of
the apertures. In other words, the suction device 9 may
be able to operate as arobot, using e.g. the suction tubes
5 a and 5b as actuator arms, comprising servo motors
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etc. Additionally, the plenum 4 (4a, 4b) may comprise
distance detectors to measure the distance between the
plenum’s backside (and thus the apertures 8) and the
relevant surface, transmitting the detected distance to
the robot/suction device 9 and thus keeping the plenum
4 in its best position to function optimally for the person’s
health security.

Claims

1. System fit to absorb spray overflow at a location
where a surface (2) is locally sprayed with a spray
(3), the system comprising a plenum (4), fit for at
least partially enclosing the relevant spraying loca-
tion and comprising one or more suction apertures,
to be connected to suction means (5,9) fit to absorb
said spray overflow, characterized in that one or
more of those suction apertures (8) are substantially
located at the side of the plenum pointing to said
surface (2) when in operation.

2. System according to claim 1, comprising means (9)
for, when in operation, positioning said plenum (4)
thus that the mean distance between said one or
more apertures (8) and said surface (2) has substan-
tially the same magnitude order as the size of the
cross section (10) of said one or more apertures.

3. Systemaccording to claim 1, comprising filter means
(112) fit for filtering the spray overflow absorbed via
said one or more suction apertures (8).
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