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Izgudrojuma formula

1. Papémiens Zelatinéta poliuretana slana parkiajuma veido$anai uz
virsmas, it ipa8i uz presformas virsmas, izsmidzinot poliolu un izocianatus
saturoSu 8kidru reakcijas maisijumu ar viskozitati 20-2000 cp, kas
atskiras arto, ka, izveidota slana vienmeérigas krasojuma iegusanai,
minéto maisijumu izsmidzina Skidruma miglas (7') un/vai lietus pilienu (8’)
veida; pilienu vidéjais diametrs (vidéjais tilpuma diametrs, VTD) saskana ar
standartu ASTM E799-81 ir 100-5000 mikronu.

2. Panémiens saskana ar 1. punktu, kasa t § kK i r a s ar to, ka minéto
maisijumu izsmidzina miglas (7') veida, kura izplatds no uzgaja (16) ka
iespéjami nedaudz izliekts konuss, kura virsotnes lenkis o ir 5-80° robe2as,
vislabak 20-40° robezas, bet augstums ir 0,5-20 cm.

3. Panémiens saskana ar 1. vai 2. punktu, kas at$§ ki r a s arto, ka
minéto maisijumu izsmidzina uz virsmas (25), izlietojot 5-100 g/s, vislabak
10-30 g/s maisijuma.

4. Panémiens saskana ar jebkuru iepriek$€jo punktu, kas
atskiras arto, ka, izsmidzinot minéto maisijumu uz minétas virsmas
(25), ieguta poliuretana slana minimalais biezums ir 0,3 mm, vislabak - 0,5-2
mm robezas.

5. Papémiens saskand ar jebkuru iepriek8&jo punktu, kas
atskiras arto, kaizsmidzinama maisijuma patérinu maina atkariba no
apsmidzinamas vietas presforma: saméra viegli apsmidzinamam zonam lieto
maksimalo patérinu, saméra gruti piejamam un grati apsmidzinamam zonam -
minimalo patérinu.



6. Panémiens saskana ar jebkuru punktu no 2. lidz 5., kas
atd kiras arto, ka gar minéta konusa armalam rada saspiesta gaisa
plismu ar reguléjamu atrumu, kura izliec izsmidzinama maisijuma pilienu vai
miglas veidota konusa sieninas.

7. lerice virsmas parklajuma veido$anai, kas satur uzgali (16), kura
galvina ievietots inzektors (21) ar izplades sprauslu, sajauksanas kameru (9),
kura ievada reakcijas sastavdalas parklajuma materidla iegti$anai, un lidzekli
skriivveida vai virpu|veida kustibas radiSanai, kas at$ kir a s arto, ka
izveidota slana vienmériga krasojuma iegi$anai, piltuvveida dobums (27)
ieiet inzektora izplides sprauga (22), kura ir cilindrisks kanals (29) ar garumu
0,1-5 mm, pie tam minétais lidzeklis skrivveida vai virpujveida kustibas
radidanai novietots péc sajauk3anas kameras un veidots kd serdenis (17),
kas ar savu nodkeltd konusa formas galu (20) novietots pret piltuvveida
dobumu (27), un uz kura ir vienmérigi izvietotas gropes (23), kas savieno
minéto piltuvveida dobumu ar sajauk$anas kameru.

8. lerice atbilsto$i 7. punktam, kas a t 8 ki r a s ar to, ka ta satur
gropes (23), kas novietotas skrilves veida attieciba pret minéta dobuma asi.

9. lerice atbilstosi 7. vai 8. punktam, kas at$ kirasarto, ka
minétais serdenis (17) ir novietots cilindriska kanala (18), pie kam ieplides
kamera (19) izveidota kd gredzenveida telpa, kas aptver minéto kanalu (18)
ap to serdena (17) vietu (20’), kas atrodas pretéja gala attiecica pret
piltuvveida dobumu (27).

10. lerice atbilstosi 7. vai 8. punktam, kas at$8kiras ar to, ka
serdenis (17) novietots inzektora (21) un serdena (17) daja (20'), kas atrodas
pretéja gala attieciba pret piltuvveida dobumu (27), izveidota ieplides kamera
(19), kura savienota ka ar gropém noskeltaja konusa daja (20), ta ar ar
sajauk$anas kameru.

11. lerice atbilstodi 7. vai 8. punktam, kas at§ kiras ar to, ka
gropes (23) ir savienotas ar serdena (17) aizmugures dala (20') izvietoto
centralo ieplides kameru (19) ar cilindrisku caurumu (40) palidzibu.

12. lerice atbilstodi 11. punktam, kas a t § k i r a s arto, ka uz serdena
(17) noskelta konusa dajas (20) sienas vienada atstatuma izvietotas Cetras
identiskas gropes (23), kas orientétas skrives veida attieciba pret minétas
dalas (20) asi.

13. lerice atbilstodi jebkuram punktam no 7. fidz 12, kas
atskira s arto, ka minétais uzgalis (16) novietots sajauksanas kameru
(9) un piltuvveida dobumu (27) savienojo$a caurulveida elementa (34) brivaja
gala.

14. lerice atbilstodi 13. punktam, kas a t § k i r a s arto, ka caurujveida
elementu (34) vismaz da|éji veido statiskais sajaucéjs.
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15. lerce atbilsto$i 13. vai 14. punktam, kas atsS kira s ar to, ka
minétais uzgalis (16) ir uzskravéts uz cilindriska elementa (34) briva gala.

16. lerice atbilstosi jebkuram punktam no 13. lidz 15, kas
atskiras arto, ka minéta cilindriskd kanala (29) inZektora izpludes
spraugas (22) ass ir perpendikuldra minéta caurujveida elementa (34) asij.

17. lerice atbilsto$i jebkuram punktam no 13. lidz 16., kas
atskiras ar to, ka minétais uzgalis (16) ari ir caurulveidigs un ta
aréjais diametrs ir ne lielaks par 10 mm.

18. lerice atbilsto$i jebkuram punktam no 7. fidz 17, kas
ats§kiras ar to, ka koncentriskda apli ap minéto inZektora izplides
spraugu (22) izvietoti siki caurumi (41), pie tam minétie caurumi izvietoti
vienada lenki attieciba pret minétas inzektora izplides sprauslas (22) asi un
savienoti ar serdeni (17) aptverodu gredzenveida kameru, kurd pievada
saspiestu gaisu.
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"Method and device for forming, by spraying,

a polyurethane layer on a surface".

The invention relates to a method for forming a
gellified polyurethane layer on a surface, notably of a mould, by
spraying a liquid reaction mixture comprising polyol and isocyanates
and which has a viscosity between 20 and 2000 centipoises.

The invention relates more particularly to a method
for forming, by spraying, an elastomer layer of polyurethane which
is preferably stable to light and which serves in particular for aesthetical
recovering, such as the internal recovering of a vehicle. For this
case more particularly the technique of the so-called "airless two
components systems without solvent means" is used.

Due to the relatively high viscosity of such a reaction
mixture, the relatively important tickness of the polyurethane layer,
of which it is usefull that it can be applied on said surface within
one and the same passage and finally the necessity of a quick gellifi-
cation of the polyurethane in order to avoid the running off of the
reactive material on the surface of the mould under influence of
the gravitation force, it has been established that, if that known
technique is applied, micro air-bubbles remain enclosed in the gellified
polyurethane layer and, thereabove, due to a heterogenity by the
spraying of the mixture on the surface, irregularities arised in the
density and other physical characteristics, such as the colour of the
thus formed layer.

The object of the invention is to provide a solution
for this problem.

According to the invention said mixture is sprayed
in the form of a film of liquid and/or of raindrops of which the main
part has a mean diameter (Medium Volume Diameter; "M.V.D.") which,
according to the standards ASTM E 779-18, is larger than 100 microns

and preferably larger than 500 microns.
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In a preferred' embodiment of the invention said
mixture is sprayed under the form of a film which extends from a
mouthpiece according to an eventually somewhat cambered cone,
the top angle of which being comprised between 10° and 80° and
preferably between 20° and 40°.

According to a preferred embodiment of the invention
said mixture is sprayed on said surface with a throughput ranging
between 5 to 100 g/sec, preferably between 10 to 30 g/sec.

The invention also relates to a device for forming,
by spraying, a gellified polyurethane layer on a surface, notably by
applying the method described hereabove.

The device is characterized by the- fact that it
comprises a mouthpiece in the head of which an injector is mounted
showing a funnel-shaped cavity, which, at the one hand, issues forth
into a substantially cylindrical channel having a lenght of 0 to 5 mm,
and preferably of 0.1 to 2 mm and connecting this cavity with an
injection aperture and, on the other hand, has a connection to a mixture
chamber wherein reaction components for obtaining polyurethane
are introduced, whereby substantially at the entrance of said funnel-
shaped cavity means are provided for conducting substantially according
to a screw or whirl movement the already formed polyurethane and/or
the reaction components through said injection aperture.

Other particularities and advantages of the invention
will become clear from the description given hereunder which refers
to the figures which relate to some particular embodiments of the
method and the device according to the invention ; the description
is only given by way of example and does not limit the invention ;
the references used hereunder relate to the figures.

Figure | gives a schematic view of a general mcthod
according to the invention.

Figure 2 gives a schematic view of a longitudinal
section of a liquid beam obtained by applying the method according
to the invention.

Figure 3 is a view in cross-section of a part of

a first embodiment of the device according to the invention for applyving
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a method according to the invention.

Figure 4 is, at a larger scale. a cross-section of
a mouthpiece of the device illustrated in Figure 3.

Figure 5 is a side-view, with partial cross-section,
of a particular component of the mouthpiece according to figure
4,

Figure 6 is a view according to the line VI-VI of
figure 5.

Figure 7 is a longitudinal section according to the
line VII-VII of figure 8 of a second embodiment of a mouthpiece accor-
ding to the invention.

Figure 8 is a front view according to the line VIII-VIII
of figure 7.

Figure 9 is, at a larger scale, a front view according
to the line IX-1X of figure 10 of a particular component of the mouth-
piece according to the figures 7 and 8.

Figure 10 is a side view of the same component
according to the line X-X of figure 9.

Figure 11 is a back view according to the line XI-XI
of figure 10 of that component.

Figure 12 is a front view of the mouthpiece according
to a third embodiment of the device according to the invention.

Figure 13 is a longitudinal section according to
the line XII-XIII of figure 12.

Figure 14 is a similar cross-section, at a larger
scale, of a particular component of the embodiment according to
figures 12 and 13.

Figure 15 is a back view according to the line XV-XV
of figure 14, .

Figure 16 represents partially longitudinal sections
of the mouthpiece according to figures 12 and 13 before it is mounted
on another part of a particular embodiment of the invention.

Figure 17 is a front view according to line XVII-XVII
of figure 18, of a further embodiment of a particular component

according to figure 9.
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Figure 18 is a lateral view with a partial cross-section
according to the line XVII-XVIII of figure 19.

Figure 19 is a back view, according to the line
XIX-XIX of figure 18.

Figure 20 is a longitudinal section according to
the line XX-XX of figure 21 of a further embodiment of a mouthpiece
according to the invention.

Figure 21 is a front view according to the line
XXI-XXI of figure 20.

In the different figures the same references relate
to the same or analogous elements.

The invention relates to a method for forming a
gellified polyurethane layer on a surface, more particularly on an
adequate surface of a mould.

An object of the invention is in particular the forma-
tion. in a mould, of an elastomer layer of polyurethane which is stable
to light and which has a minimal thickness of 0.3 mm and preferably
ranging between 0.5 and 2 mm, so that a print is obtained which
serves as aesthetical recovering, in particular for orning the ashboard
of automobiles. The elastomer layer is preferably formed according
to the so-called "airless two-component-system in absence or substantially
absence of solvent means'.

Figure | represents a schematic view of the applied
method.

in a first step, the two components, i.e. polyol
and isocyanates, are proportioned starting from a tank lA, respectively
IB. by means of gauge pumps 2A, respectively 2B, for consequently,
in a second step, to be brought at an adequate temperature by means
of a heat exchanger respectively 3A and 3B before to be mixed in
a mixing head % on which a mouthpiece 16 is connected from which
a beam of the thus formed reaction mixture is sprayed on a mould
surface in order to form said elastomer layer.

According to the invention, the reaction mixture
is sprayed under the form of a film and/or of raindrops of which
the largest part has a mean diameter (Medium Volume Diameter)

according to the standards ASTM E 779-18 higher than 100 microns
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and preferably higher than 500 microns.
As has been presented in figure 2, the
liquid which is sprayed out of the mouthpiece, comprises

two parts 7 and 8 of which the physical aspect is substantially

LV 10591

beam of
generally

different.

So the part 7, which is the closest to the mouthpiece, is formed by

a film 7' which extends according to the surface of a cone with a

cross-section having the form of a circle or an oval, depending on

the kind of the used mouthpiece, while in the part 8 that film is

broken up into drop3 8'.

Generally one tries to maintain a distance d between

the mouthpiece 16 and the surface on ‘which the elastomer has to

be formed, which distance lies between 0.5 cm and 30 cm and preferably

petween |5 and 20 cm.

Figure 2 shows, in plane lines, a first advantageously

case where the surface 25 to be covered by an elastomer
is at a distance d of the mouthpiece 16, which is larger

height hl

layer 26

than the

of the part 7 of the diameter of the reaction mixture and,

in broken lines. a second case wherein the surface 25' is at a distance

d' which is smaller than that height hl' In the first case.

the laver

26 is formed by the drops &', while in the second case it is formed

by the film 7°.

The height h1
essentially determined in function of the viscosity of the
mixture of the angle o and of the throughput of the spray

Thus those parameters are adjusted on an

of that part 7 is, for a same mouthplece,

reaction
ed liquid.

advanta-

geously manner such that the height hl of part 7 range between 0.5

and 20 cm.

Moreover it has to be noted that preferably this

mixture should be sprayed under the form of a film which cxtends

starting from the mouthpiece 16 and according to a hollow possibly

somewhat cambered cone of which the top angle & is comprised between

5° and 80° and preferably between 20° and 4Q°.

However if, for example, for pratical reasons, the

reaction mixture has to be distributed substantially under

of drops over the surface to be covered, it has been establi

the form

shed that
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the most favourable results can be obtained when the largest part
of those drops 8' shows a relatively large mean diameter, which 1is
mostly comprised between 1000 and 53000 microns, and preferably

between 500 and 3000 microns.

The height h2 of this part &, compared to that
of the part 7, can be relatively important if the reaction mixture
is sprayed with a relatively limited throughput on the surface to
be covered.

As has been schemaztically represented in figure
2, starting from a certain distance with respect to the part 7, the
drops spread themselves, on an substantially uniform manner over
a large part of the cross-section of the cone, in" the part & where
they are formed, in contrast to what is the case in the part 7 where
the liquid essentially extends in the form of a hollow cone.

Figures 3 to 6 relate to a spray-gun, which according
to the invention can be used for applving the method described above.

The  gun comprises essentially a mixing chamber
Y having an input for polyol 10, for isocyanate 1l and for rinsing
means 2. which can be closed by means of a ball-valve.

The injectors 13 and |+ for the polvol and the isocya-
nates are respectively provided between the inputs 10 and 1l, on
the one side, and the mixing chamber 9, on the other side. Those
injectors issue forth in that chamber 9 according to opposite directions
and thus enable the introduction with a relatively high speed of the
polyol and the isocyanates in counter-current in that chamber.

The mixture thus obtained in that chamber is further
conducted to a mouthpiece 16 by means of a conduct 5.

The figures 3 to 6 relates to a first embodiment
of such a mouthpiéce.

That mouthpiece 16 comprises a central core 17
which is screwed in a cylindrically shaped hollow body 18, in such
a manner that a ring-shaped admission chamber 19 is formed around
that core 17. The core 17 only shows thus at its back-part an external
screw thread 17' which cooperates with the internal wall of the hollow

body 18 and which is provided with a screw thread 18'. The core
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17 shows an input piece having a truncated cone-shaped part 20 which
penetrates in a funnel-shaped cavity 27 of the injector 2l provided
with an injection aperture 22, which injector 21 is mounted on cone-
shaped perforation in the head of the mouthpiece 1é6.

The truncated cone-shaped part 20 is, as has been
clearly shown on a large scale in figures 4, 5 and 6, provided at its
wall with four grooves 23 allowing the injection apertures 22 to be
connected to the ring-shaped chamber 19.

The four grooves 23 generally show a depth and
a tnickness of 0.1 mm to 2 mm and preferably of 0.3 mm to | mm.
They are further equally distributed over the truncated cone-shaped
par: 20 of the core 17 and are excentrical and oriented according
to 2 screw-form in such a manner that the reaction mixture, originating
from chamber 19, is introduced according to a screw or whirl movement
in the funnel-shaped cavity 27 of the injector 21, as clearly seen
from the relative direction of the arrows 28, shown in figures 4 to
e.

The funnel-shaped cavity 27 is elongated by a cylin-

dr.cally shaped channel 29 which issues forth in the injection aperture
22.

According to the invention, the cylindrically shaped
channel 29 shows a lenght from 0 to 3 mm and preferably between
5.1 and 0.6 mm. It has indeed been established, on a somewhat unfores-
een manner, that the form of the reation mixture beam which is
formed at the output of the mouthpiece 16, is essentially determined
by the length of the cylindrically shaped channel 29 for a reaction
mixture with a same viscosity. More particularly an adequate choice
of that length permits to obtain at the output of the mouthpiece
a beam which has the characteristics defined hereabove, more particularly
as nas been illustrated in figure 2.

It is essential, according to the invention. that
the cylindrically shaped channel be relatively short compared to the
length of that part by the known mouthpieces, which are for example
used for spraying paints having a viscosity beneath 20 centipotses.

In some cases this may be totally inexistent. It has thus been established
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that, when the cylindrically shaped channel is relatively long, it is
no longer possible to form a film of liquid at the output of the mouth-
piece 16 which film of liquid extends according to the surface of
a cone, as has been explained hereabove.

A The injection aperture 22 shows generally a diameter
of 0.2 to 5 mm and preferably of 0.7 to 2 mm.

The truncated cone part 20 of the core 17 even
as the injector 2! are preferably manufactured in tungstene carbide,
though other materials with enough hardness and resistance against
use can also be used.

In the figures 7 to [l a second embodiment of a
mouthpiece according to the invention is illustrated.

The concept of that mouthpiece i1s in a way similar
to those shown in figures 3 to 6, whereas the construction thereof
shows some differences.

[t is a main object to realize a mouthpiece of which
the outer dimensions are as small as possible, in order to easily and
in an efficient way reach the places of a surface to be covered with
polvurethane and which are the most difficult to reach.

In the second embodiment, the core 17 is directly
mounted on a cylindrical extension piece 21' of the injector 21 and
there is spared in the cylindrical part 20' of the core, which is back-
wards situated with respect to the funnel-shaped cavity 27, a sufficient-
Iy large diametrally extending groove 19 which forms said supply
chamber.  That supply chamber is then also in connection, at the
one hand, with the grooves 23 provided in the truncated cone-shaped
part 20 and, at the other hand, with the mixture chamber 9. The
part 20 of the core 17 shows only two grooves 23 which extend diame-
trically opposite égainst each other. If required, more grooves can
of course be provided. In the case of four grooves, for example,
it is enough to provide in the part 20' of the core 17 two grooves
19 which extend perpendicular to each other which connect these
grooves 23 to each other.

For certain applications, where there is sprayed In

shallow small holes or moulds, it is important that a small spray pattern
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be used, that is to say where the angle 0( (see figure 2) is relatively
small, in order to minimize the losses ("overspray"). Therefore, accord-
ing to the invention, for that kind of application, use is advantageously
made of the injector 21 of which the inclination angle/ﬂ in the injector
21l is relatively sharp and smaller than 30°, while the dimensions
h* and h"' are enlarged.

The figures 12 to 15 relate to a third embodiment
of a mouthpiece 16 according to the invention. This embodiment
distinguishes from the other essentially by the fact that there is
no central core |7 present and that the grooves 23 are provided in
the injector 21 in the border 30 of the funnel-shaped cavity 27 of
the latter. The border 30 joints the flat inner face 31 of the hollow
body 18 wherein said injector 2| is screwed. The latter turther shows
at its frontside a relatively high upstanding border 32 which is provided
with an external screw thread 32' serving to fix the injector 2l in
the body 18. In this manner the injection aperture 22 is somewhat
sunk in the body |8 and at the other side of that aperture 22 a protec-
tion zone 33 is formed for the liquid beam at the output of the injector.

In order to realize in an advantageously manner
the object of the latest two embodiments as set out hereabove, it
could be important, according to the invention, to fix the mouthpiece
l6 at the free-end of a tube-shaped element 34 which connects the
mouthpiece to the mixing chamber 9, via the conduct 5. That element
can for example be formed by a static mixer as has been showned
in figure 16 and which is known on its own.

Herewith is it important that the outer diameter of
the mouthpiece 16 itself and the connexion means of the latter with
the element 34 are not substantially larger than that latest.

According to the invention the body 18 of the two
latest embodiments is also essentially tube-shaped except perhaps
for the head 35 thereof, which is flattened and forms the free end
of the mouthpiece, and the extremity of the hollow body 18 which
is situated at the opposite side of the head 35 is provided with a
screw thread 36. The tube-shaped body shows a longitudinal perioration

39 which extends starting from the supply chamber 19 until the extre-
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mity of the body situated at the other end.

In this manner, the mouthpiece 16 can easily be
screwed on the free end of that element 34, which is thus also provided
with a screw thread.

In a second embodiment of the mouthpiece, there
is an internal screw thread 36, in such a manner that the body 18
thereof is screwed on the outer side of element 34, while in the third
embodiment that screw thread is external so that, in that case, the
free end of the hollow body 18 is screwed in the free end of the
element 34, as has been showed in figure lé.

The axis of the cylindrical channel 29 with the injection
aperture 22 is perpendicular on the one of the tube.-shaped element
34,  That latest shows at the extremity. situated at the other side
of its free extremity, a collar 37 which is fixed on the mixer head
4, as has been illustrated in figure 3, by means of a shell-shaped
bolt 38.

In figures 17 to 19, another particular embodiment
of the core 17 is illustrated which could, for example, replace the
core of the second embodiment of the mouthpiece according to the
invention and which has been illustrated in figures 7 to 1l.

That core distinguishes from the one illustrated
in figures 9 to 1l by the fact the supply chamber 19 is formed by
a central sparing instead of a groove which extends diametrically
in the back part 20'. That central sparing is connected, via cyhindrically
shaped perforations 40, with the four grooves 23, which are cqually
disposed over the truncated cone-shaped wall of the part 20 ol the
core 17 and which are oriented screw-formed with respect to the
axis of that part 20. These perforations, which have been carcfully
realized, extend from the central chamber 19 to the grooves  23.

On a rather unexpected way it has been established
that, thanks to the use of such a core, an extremely stable and regular
spray pattern has been obtained and this in such a manner that the
cone of liquid formed during the spraying, as has been illustrated
in figure 2, shows a substantially circular cross-section perpendicular
to its axis and a thickness of the wall which is substantially everywhere

constant in its cross-section. There upon, such a core is much more
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easier to reproduce.

Finally, figures 20 and 21 show a further embodiment
of a mouthpiece 16 according to the invention.

This mouthpiece is distinguished from the previously
presented one by the presence of means enabling to control the spray
pattern independentaly of the throughput, more particularly the surface
of the on its axis perpendicular cross-section of the sprayed cone
of liquid, as schematically illustrated in figure 2.

According to a particular embodiment of the invention,
this is realized by air controll, that is to say by means of a curtain
of compressed air which is formed around the sprayed cone of liquid
and which enables, by controlling the throughput of the compressed
air, to apply a well determined lateral pressure on the face of the
cone 7 (see figure 2) and to bend it towards inside.

Thereto there are provided, around the cylindrically
shaped hollow body 18, wherein the non-represented injector 2! with
the core 17 placed therein has to be screwed in a manner, as has
been illustrated in figure 7, in said mouthpiece 16 a number of small
holes 41, which are situated on a concentrical circle with the injection
aperture 22 of the injector 21 and which oriented according to a
same angle towards the axis 42 of that injection aperture 22.

The small holes 41 are situated in an oblique surface
at the inner side of a border 43 of said body which is upstanding
with respect to the axis 42 and which has a communication with
a ring-shaped chamber 44 which extends around the body 18 and on
which a compressed air conduct 45 is connected. By controlling
the throughput of the compressed air supplied via the conduct 45,
the pressure of the compressed air stream can be controlled, this
compressed air stream being oblique oriented on the outher side of
the cone wall 7, by means of the holes 41, according to which that
cone wall can be bent towards the axis 42.

The invention is again of interest for applications
wherein there is sprayed in shallow small moulds and where the losses
of spraying have to be minimized.

If use is made of a core 17 and an injector 21, as

has been illustrated in figures 17, 19 and 7, it is possible to control
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by means of computer control, beside the displacement speed of
the mouthpiece 16 in function of its place and with respect to the
mould. as well the throughout liquid at the injection aperture 22
as the surface of the perpendicular cross-section of the cone in function
of the place of the mouthpiece 16 with respect to the mould on which
there has to be sprayed.

Hereafter the working conditions are given by means
of two practical examples for spraying a reaction mixture of polyol,

isoc yana.tes and polyurethane.

Parameters Example |  Example 2
Throughput of the reaction mixture (g/sec) 25 10
Pressure of the polyol (bar) 156 150
Pressure of the isocvanates (bar) 106G 100
Dimension ot the drop (p) (M.V.D. values) 2006 1600
Angle  of the cone (°) 35 27
Height I ot the cone (mm) 50 25

Distance d between the mouthpiece 16

and the surface 25 to be covered {(mm) 200 1CO

Number of grooves 23 in the truncated

cone-shaped input piece 20 of the mouthpiece

16 4 2
Depth of the grooves (mm) 0.50 0.30
Thickness of the grooves (mm) 0.50 0.30
Diameter of the spray aperture 22 (mm) 1.52 0.71
Length of the cylindrical part 29 (mm) 0.6 0.2

Examples of reaction mixtures

[t concerns here more particularly reaction mixtures which have been
the object of the Belgian patents n® 852,337 and 882,058, which also
belong to the applicant.

Example |
1) Characteristics of the polyol (first component).
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Formula in parts by weight

Polyether-triol which is obtained by adding
popylene oxide and ethylene oxide to glycerine
as initiator (OH index : 35 ; ratio on primary
OH radicals : 80%)

Ethylene-glycol

N'N-dimethylbutadiamine

Lead-octoate (33% lead metal)

Colour paste

Characteristics
Viscosity at 25°C in MPa.s
Viscosity at 45°C in MPa.s :

\iscosity at 45°C in MPa.s :
Viscosity at 65°C in MPa.s :
Density (21°)

) Characreristics of the isocvanate (second component)

Formula (in parts by weight)

Quasi-prepolymere (100 parts isophorondiisocyanate
- 13.28 parts dipropylene glycol
- end ratio at NCO group : 26%) :

Dimethylstanodineodecanoate

Characteristics

Viscosity at 25° in MPa.s
Viscosity at 45° in MPa.s
Viscosity at 65° in MPa.s
Density (21°)

Ratio polvol coﬁponent 1157 1.7
isocvanates component ~  68.1 ~
Example 2

Characteristics of the polyol (first component)

1. Formula (in parts by weight)

Polvether-triol of the same type as in Example 1 :
Dabco 33 Lv (triethylene diamine ; 33 %

in solution of DPG) :

1170
300
150
150

1.02

67.1

68.1

1450

350

50
1.07

90

2.25
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Butane-diol 7.9

Colour paste 5
105.15

Characteristics

Viscosity at 25° in MPa.s 1060

Viscosity at 45° in MPa.s 320

Density (21°C) : 1.02

2) Characteristics of the isocvanate (second component)

Formula

Isocyanates .RMA 200 (Upjohn) : 43.5

Characteristics

Viscosity at 25°C in MPa.s : : 620

Viscosity at 45°C in MPa.s : . 126

Density (21°C) : 1.21

Moo+ ool component . L0303 . 2.z

From the difterent experiments, which have been
given in the cxamples hereabove. it can be concluded that by using
a method and a device according to the invention, it is possible to
obtain a substantially complete uniformity with respect to the distribu-
tion of the elastomer layer on the surface to be covered, to the
homogeneity of the colour and of other physical characteristics of
the layer and this by one single passage of the mouthpiece over
the surface.

The invention is naturally in no way limited to the
examples given hereabove and within the scope of the patent application
several changes could be envisaged. under more with respect to the
composition of the used components and the construction of the
mouthpiece. Thus in principle the static mixer 34 has to be provided
between the mixture chamber 9 and the mouthpiece 16, for example
when the homogeneity of the mixture leaving the chamber 9 is unsuffi-
cient.

Also several constructions of the mouthpiece 16
are possible and eventually other means than grooves 23 can be used
in order to realize the screw or whirl movement of the lLiqud to

be sprayed through the spray aperture 2l.
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CLAIMS

1. A method for forming a gellified polyurethane layer on a
surface, notably of a mould, by spraying a liquid reaction mixture
comprising polyol and isocyanates which has a viscosity between 20
and 2000 ceﬁtipoises, characterised in that to ensure equal distri-
bution of colour in the obtained layer, said mixture is sprayed in
the form of a film (7°) of liquid and/or of raindrops (8’) of which
the main part has a mean diameter (Medium Volume Diameter; "M.V.D.")
which, according to the standards ASTM E'779—18. is between 100 and

5000 microns.

2. A method according to claim 1, characterised in that said
mixture is sprayed in the form of a film (7’) which extends from a
mouthpiece (16) according to a somewhat cambered cone, the top angle
of which is being comprised between 5 and 80 degrees, preferab-
ly between 20 and 40 degrees and the height of the cone being compri-

sed between 0,5 and 20 cnm.

3. A method according to claim 1 or 2, chracterised in that
said mixture is sprayed on the surface (25) with a throughput in the

order of 5 to 100 g/sec, preferably 10 to 30 g/sec.

4. A method'according to anyone of the claims 1 - 3, characte-
rised in that, by spraying said mixture on said surface (25), there
is formed a polyurethane layer with a minimum thickness of 0,3 mm,

preferably between 0,5 and 2 mm.



S. A method according to anyone of the claims 1 - 4, characte-
rised in that, said mixture is sprayed with a throughput which varies
in function of the place in the mould, whereby on zones of the mould
which are relatively easy to spray a maximum throughput is used and

on zones which are relatively difficult to reach and to spray a mini-

mum throughput is used.

6. A method according to anyone of the claims 2 - 5, characte-
rised in that along the outer sides of said cone there is created a
stream of ‘compressed air having an -adjustable speed, which stream
enables the cone wall formed by the drops of the film of the sprayed

mixture, to be bent.

7. Device for forming a surface coating, comprising a mouth-
piece (16) in the head of which there is mounted an injector (21)
with an injection aperture, a mixture chamber (9) wherein reaction
components for obtaining the coating material are introduced, and
means to induce a screw or whirl movement, characterised in that to
ensure equal distribution of colour in the obtained layer, a funnel-
shaped cavity (27) connects to the injection apperture (22) as a sub-
stantially cylindrical channel (29) having length of 0,1 to 5 mm and
said means to induce a screw or whirl movement is mounted at the out-
put of mixture chamber and comprises a central core (17) having a
truncated cone part (20) oriented towards the funnel-shaped cavity
(27) and grooves (23) which are substantially equally disposed and

connect said funnel-shaped cavity with mixture chamber.
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8. Device as claimed in claim 7, characterized in that it
comprises grooves (23) which are oriented substantially according to

the form of a screw with respect to the axis of the cavity.

9. Device as claimed in claim 7 or 8, characterized in that
said coré (17) is mounted in a substantially cylindrical hollow body
(18), whereby said supply chamber (19) presents a ring-shaped space
which extends in said hollow body (18) around the part (20’) of the
core (17) which is situated at the backward with respect to the

funnel-shaped cavity (27).

10. Device as claimed in claim 7 or 8, characterized in that
the core (17) is mounted in the injector (21) and that in the part
(20') of the core (17) which is situated at the bacwards with respect
to the funnel-shaped cavity (27) there is provided a supply chamber
(19), which is connected, an the one hand, with the grooves provided
in the truncated cone part (20) and, at the other hand, with the mix-

ture chamber.

11. Device as claimed in claim 7 or 8, characterized in that
the grooves (23) are connected to a central supply chamber (19) which
is provided in said backward part (20’) of the core (17) via substan-
tially cylindrical perforations (40) which extends from said chamber

(19) to said grooves (23).

12. Device as claimed in claim 11, characterized in that four

substantially identical grooves (23) are equqlly disposed over said



truncated-cone wall of the part (20) of the core(17), which grooves

are screw-shaped oriented with respect to the axis of said part (20).

13. Device as claimed in anyone of the claims 7 - 12, characte-
rized in that said mouthpiece (16) is mounted on the free end of a
tube-shaped element (34) whch forms a connection between the funnel-

shaped cavity (27) and the mixture chamber (9).

14. Device as claimed in claim 13, characterized in that the
tube-shaped element (34) is at least bartially formed by a ststic

mixer.

15. Device as claimed in claim 13 or 14, characterized in that
said mouthpiece (16) is screwed on the free end of said tube-shaped

element (34).

16. Device as claimed in anyone of the claims 13 - 15, charac-
terized in that, the axis of said cylindrical channel (29) with said
injection apperture (22) is substantially perpendicular on the one of

said tube-shaped element (34).

17. Device as claimed in anyone of the claims 13 - 16, charac-
terized in that said mouthpiece (16) is also tube-shaped and compri-

ses an external diameter which is at most equal to 10 mm.

18. Device as claimed in anyone of the claims 7 - 17, characte-

rized in that, around said injection aperture (22) small holes (4)
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are provided which are disposed in a substantially concentric circle
in said injection apperture, said holes being all oriented according
to a substantially same angle towards the axis of said injection
apperture (22) and which join on a ring-shaped chamber (44) feeded

with compressed air, which chamber extends around the core (17).
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ABSTRACT

A method and device for forming a gellified polyurethane layer on
a surface, notably of a mould, by spraying a liquid reaction mixture
comprising polyol and isocyanates (which has a viscosity between 20
and 2000 centipoises) in the form of a film (7’) of liquid and/or of
raindrops (8’ ) of which the main part has a mean diameter is larger

than 100 microns and preferably larger than 500 microns.
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